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sea  walls  and  embankments,  11;  sites,  submarine  mines,  12;  defenses  of  coast  of 
Maine,  13;  Portsmouth,  N.  H.,  14;  Boston,  Mass.,  15;  southeast  coast  of  Massa- 
chusetts and  Rhode  Island,  at  NejRr  Bedford,  Mass.,  and  Newport,  R.  I.,  16;  east- 
em  entrance  to  Long  Island  Sound  and  coast  of  Connecticut,  17;  New  York  City, 
19;  Delaware  River,  20;  Baltimore,  Md.,  21;  Washington,  D.  C,  22;  Hampton 
Roads,  Va.,  coast  of  North  Carolina,  23;  coast  of  South  Carolina,  24;  coast  of  Geor- 
na,  Cumberland  Sound,  Ga.  and  Fla.,  east  coast  of  Florida,  Key  West,  Fla.,  25; 
Tampa  Bay,  Fla.,  Pensaoola,  Fla.,  26;  Mobile  and  Mississippi  Sound  27;  New 
Orleans,  La.,  and  Sabine  Pass,  Tex.,  28;  Gralveston,  Tex.,  29;  Great  Lakes,  30; 
San  Diego,  GaL,  31;  San  Francisco,  CaL,  32;  mouth  of  Columbia  River,  Puget 
Soond,  33;  estimates  for  1901-1902,  35'. 
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OvnoBE  nr  command,  Maj.  John  G.  D.  Knight,  Cobfs  of  Enginskrs— 

Post  of  Fort  Totten,  U.  S.  Engineer  School,  Battalion  of  Engineers,  36;  Engineer 
Depoty  statement  of  funds,  37;  new  appropriations,  estimates,  38. 

RIVER  AND  HARBOR  IMPROVEMENTS. 

Afpropriationb,  emeigency  river  and  harbor  act,  status  of  works,  expenditures,  esti- 
mates, 39;  discontinuance  of  appropriations  and  deterioration  of  works,  operating 
and  care  of  canals,  etc,  occupancy  of  piers,  wharves,  etc.  removal  of  wrecks, 
establishment  of  harbor  lines,  bridges,  40;  South  Pass  of  the  Mississippi  River, 
construction  of  hvdraulic  dreci^es,  41;  Chicago  Drainage  Canal,  42;  Pearl  Harbor, 
Hawaii,  memorial  bridge  and  boulevard  to  connect  the  capital  of  the  nation  with 
the  tomb  of  Washington,  at  Mount  Vernon^  Va.,  regulations  ^ovemin^  the  run- 
ning of  loose  logs,  steamboats,  etc,  on  certam  streams,  43;  engineer  divisions,  aid 
to  injozed  employees,  sale  of  personal  property  no  longer  needed,  44. 

ATLANnO  COAST  AND  GULF  OF  MEXICO. 


In  thb  chabob  or  Maj.  S.  W.  Rorsslsr,  Cobfs  op  Engineers — 

ix  River,  M< 
[IS  River,  Me 

BNO  190a 


St  Croix  River,  Me.,  44;  Lubec  Channel,  Me^45;  Moosabec  Bar,  Me.,  46;  Narra^ 
guagus  River,  Me.,  brc^ water  from  Mount  Desert  to  Porcupine  Island,  Bar  Har- 
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bor,  Me.,  47;  harbor  at  Sullivan  Falls,  Me.,  48;  Union  River,  Me.,  49;  Bagadnce 
River,  Me.,  51;  Penobscot  River,  Me.,  52;  Rockland  Harbor,  Me.,  54;  (Su-vers 
Harbor,  Vinalhaven,  Me.,  56;  Greorges  River,  Me.,  57;  Kennebec  River,  Me.,  58; 
Portland  Harbor,  Me.,  60;  removing  sunken  vessels  or  craft  obstructing  or  endan- 
gering navigation,  62;  examinations  and  surveys,  63. 

In  thb  ghabob  of  Maj.  W.  L.  Fisk,  Cobfs  of  Enginbsbs — 

Saco  ]^ver.  Me.,  64;  Cape  Porpoise  Harbor,  Me.,  65;  Cocheoo  River,  N.  H.,  66; 
Exeter  River,  N.  H.,  67;  harbor  of  refuge  at  Little  Harbor,  N.  H.,  68;  Newbury- 
port  Harbor,  Mass.,  69;  Merrimac  River,  Mass.,  70;  Powow  River,  Mass.,  71;  Essex 
River,  Mass.;  harbor  of  refine,  Sandy  Bay,  Cape  Ann,  Mass.,  72;  harbor  at  Glouces- 
ter, Mass.,  74;  harbor  at  A&nchester,  Mass.,  75;  repair  of  sea  wall  at  Marblehead, 
Mass.;  76;  removing  sunken  veesds  or  craft  obstructmg  or  endangering  navigation, 
exammations  and  surveys,  77. 

In  thb  ghabob  of  Col.  Chas.  R.  Sdtbr,  Corps  of  Enoinbbbs — 

Harbor  at  Lynn.  Mass.,  78;  Mjrstic  and  Maiden  rivers,  Mass.,  79;  Mystic  River, 
Mass.,  below  tne  mouth  of  Island  End  River,  80;  harbor  at  Boston,  Mass.,  81; 
Town  River,  Mass.,  85;  Weymouth  River,  Mass.,  86;  harbor  at  Scituate,  Mass.,  88; 
harbor  at  Duxburv,  Mass.,  89;  harbor  at  Plymouth,  Mass.,  90;  harbor  at  Province- 
town,  Mass.,  harbor  at  Chatham,  Mass.,  92;  removins  sunken  vessels  or  craft 
obstructing  or  endangering  navigation,  examinations  and  survey,  93. 

In  thb  chabgb  of  Maj.  D.  W.  Lockwood,  Corps  of  Engineers— 

Harbor  of  refuge  at  Hyannis,  Mass.,  94;  harbor  of  refuge  at  Nantucket,  Mass.,  95; 
harbor  at  Vineyard  Haven,  Mass.,  96;  Woods  Hole  Channel,  Mass.,  97;  New  Bed- 
ford Harbor,  Mass.,  98;  Taunton  River,  Mass.,  99;  Sakonnet  River,  R.  I.,  100; 
Sakonnet  Pomt,  R.  I.,  Pawtucket  River,  R.  I.^,  101;  Providence  River  and  Narra- 
gansett  Bay,  R.  I.,  102;  removal  oi  Green  Jacket  Shoal,  Providence,  R.  I.,  103; 
harbor  at  Wickford,  R.  I.,  Fall  River  Harbor,  Mass.,  104;  Newport  Harbor,  K.  L, 
105;  harbor  of  refuge  at  Point  Judith,  R.  I.,  106;  entrance  to  Point  Judith  Pond, 
R.  I.,  harbor  of  refuge  at  Block  Island,  R.  I..  108;  Great  Salt  Pond,  Block  Island, 
R.  I.,  109^  removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation, 
examinations  and  surveys,  110. 

In  thb  charge  of  Maj.  Smith  S.  Lbach,  Corps  of  Engineers— 

Pawcatuck  River,  R.  I.  and  Conn.,  112:  harbor  of  refuge  at  Stonington,  Conn.,  114; 
Mystic  River,  Conn.,  115;  Thames  Kiver,  Conn.,  117;  Connecticut  River  below 
Hartford,  Conn.,  119;  harbor  of  refuge  at  Duck  Island  Harbor,  Conn.,  122;  New 
Haven  Harbor,  Conn.,  123;  breakwaters  at  New  Haven,  Conn.,  125;  Housatonic 
River,  Conn.,  126;  Bridgeport  Harbor,  Conn.,  129;  Saugatuck  River  and  Westport 
Harbor,  Conn.,  131;  NorwaJk  Harbor,  Conn.,  133;  Five-mile  River  Harbor,  Conn., 
135;  Stamford  Harbor,  Conn.,  137;  harbor  at  Coscob  and  Mianus  River,  Conn., 
138;  Greenwich  Harbor,  Conn.,  140;  examination  and  survey,  141. 

In  the  charge  oif  Lieut.  Col.  W.  H.  H.  Benyaurd  and  Majs.  E.  H.  Ruffner 
AND  W.  L.  Marshall,  Corps  op  Engineers — 

Port  Chester  Harbor,  N.  Y.,  142;  Mamaroneck  Harbor,  N.  Y.,  143;  Larchmont  Har- 
bor, N.  Y.,  144;  East  Chester  Creek,  N.  Y.,  145;  Bronx  River,  N.  Y.,  146;  Matti- 
tuck  Harbor,  N.Y.,  147;  Port  Jefferson  Harbor,  N.  Y.,  148;  Huntington  Harbor, 
N.Y.,  149;  Glencove  Harbor,  N.  Y.,  150;  Flushmg  Bay,  N.  Y.,  151;  East  River, 
N.  Y.,  152;  Harlem  River,  N.  Y.,  153;  Newtown  Creek,  N.  Y.,  155;  Wallabout 
Channel,  N.  Y.,  Canarsie  Bay,  N.  Y.,  156;  Browns  Creek,  N.  Y.,  157;  Patchogue 
River,  N.  Y.,  158^-  removing  sunken  vessels  or  craft  obstructing  or  endangering 
navigation,  examinations  and  surveys,  159. 

In  the  charge  of  Lieut.  Col.  W.  H.  H.  Benyaurd  and  Majs.  H.  M.  Adams  and 
W.  L.  Marshall,  Corps  of  Engineers— 

New  York  Harbor,  N.  Y.,  161;  channel  in  Gowanus  Bay:  Bay  Ridge,  Red  Hook,  and 
Buttermilk  channels,  in  the  harbofof  New  York,  163;  Gowanus  Creek  Channel, 
New  York  Harbor,  165;  removing  sunken  vessels  or  craft  obstructing  or  endanger- 
ing navigation,  166;  examination  of  Buttermilk  Channel,  New  York  Harbor,  167. 
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Ik  the  chabos  of  Ool.  J.  W.  Baklow,  Corps  of  Enginebrs — 

Channel  between  North  and  South  Hero  islands,  Lake  Champlain,  Vt,  167;  harbor 
at  Burlington,  Vt,  168;  Otter  Creek,  Vt,  169;  Narrows  of  Lake  Champlain,  N.  Y. 
and  Vt,170;  Hudson  River,  N.Y.,  171;  Saugerties  Harbor,  N.  Y..174;  harbor  at 
Bondoutj  N.  Y.,  176;  harbor  at  Peekskill,  N.  Y.,  176;  Passaic  River,  N.  J.,  177; 
channel  between  Staten  Island  and  New  Jersey,  178;  Elizabeth  River,  N.  J.,  Rari- 
tan  River,  N.  J.,  179;  South  River,  N.  J.,  180;  Raritan  Bay,  N.  J.,  181;  Matawan 
Creek,  N.  J..  Keyport  Harbor,  N.  J.,  183;  Shoal  Harbor  and  Compton  Creek, 
N.  J.,  184;  Shrewsbury  River,  N.  J.,  185;  Manasquan  River,  N.  J.,  18o;  removing 
sunken  vessels  or  craft  obstructing  or  endangering  navigation,  187;  examinationa 
and  surveys,  188. 

In  th%  chabos  of  Libut.  Col.  C.  W.  Raymond  and  Fibst  Libut.  Sfbnceb  Cosbt, 
CoBFs  of  Enginbebs — 

Delaware  River,  N.  J.  and  Fa.,  189;  harbor  between  Philadelphia,  Pa.,  and  Camden, 
N.  J.,  Schuylkill  River,  Pa.,  193;  ice  harbor  at  Marcushook,  Pa.,  195;  construction 
of  iron  pier  in  Delaware  Bay  near  Lewes,  Del.,  Delaware  Breakwater,  Del.,  196; 
harbor  of  refuge,  Delaware  Bay,  Del.,  197;  Rancocas  River,  N.  J.,  198;  Cooper 
Creek,  N.  J.,  199;  Mantua  Creek,  N.  J.,  201;  Alloway  Creek,  N.  J.,  203;  Goshen 
Creek,  N.  J.,  204;  removing  sunken  vessels  or  craft  obstructing  or  endangering 
navigation,  206;  examinations  and  surveys,  207. 

Ik  thb  chabob  of  Gen.  Wm.  F.  Smith,  Unitbd  States  Aobnt,  Majob  of  Enqinbibb, 
U.  8.  Aemt,  bbtibed— 

Wilmington  Harbor,  Del^  208;  Appoquinimink  River,  Del,  211;  Sm3rma  River,  Del., 
212;  Muderkill  River,  Del.,  213;  Mispillion  River,  Del.,  215:  Broadkill  Creek,  Del., 
216;  inland  waterway  from  Chincoteague  Bay,  Va.,  to  Delaware  Bay,  at  or  near 
Lewes,  Del.,  217;  Susc^uehanna  River  above  and  below  Havre  de  Grace,  Md., 
Rockhall  Harbor  and  mner  harbor  at  Rockhall,  Md.,  218;  Queenstown  Harbor, 
Md.,  Chester  River,  Md.,  from  Crumpton  to  Jones  Landing,  219;  Choptank  River, 
Md.,  220;  La  Trappe  River,  Md.,  Warwick  River,  Md.,  222;  Nanticoke  River,  Del. 
and  Md.,  224;  Broad  Creek  River,  Del.,  225;  Wicomico  River,  Md.,  226;  Manokin 
River,  Md.,  227;  Pocomoke  River,  Md.,  228;  removing  sunken  vessels  or  craft 
obstructing  or  endangering  navigation,  229;  examinations  and  surveys,  230. 

Ih  thb  chabob  of  Libut.  Col.  O.  H.  Ebnst  and  FiBsr  Libut.  Chablbb  W.  Kutz, 
CoBPS  OF  Enginbebs — 

Patapeco  River  and  channel  to  Baltimore,  Md. ,  231 ;  channel  to  Ourtis  Ba;^,  in  Patapsoo 
River,  Baltimore  Harbor,  Md.,  harbor  of  southwest  Baltimore  (Spring  Grarden), 
Md.,  233;  removing  sunken  vessels  or  craft  obstructing  or  endangenng  navigation, 
234. 

In  thb  chabgb  of  Libut.  Col.  Chas.  J.  Allbn,  Cobfs  of  Enginbebs — 

Potomac  River  at  Washington,  D.  C,  234;  Potomac  River  below  Washington,  D.  C, 
238;  Occoquan  Creek,  Va.,  239;  Nomini  Creek,  Va,  241;  Lower  Machodoc  Creek, 
Va,  242;  Rappahannock  River,  Va.,  243;  Urbana  Creek,  Va.,  245;  harbor  at  Mil- 
ford  Haven,  Va.,  246;  York  River,  Va,  247;  Mattaponi  River,  Va,  249;  Pamunkey 
River,  Va,  250;  James  River,  Va,  251;  protection  of  Jamestown  Island,  Va.,  253; 
removinff  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  examina- 
tions ana  surveys,  254. 

Ik  thb  chabob  of  Majs.  Jambs  B.  Quinn  and  Thos.  L.  Caset,  Cobfs  of  Engi- 


Harbor  at  Norfolk  and  its  approaches,  Va,  255;  Western  Branch  of  the  Elizabeth 
River,  Va,266;  Nansemond  River,  Va,257;  Appomattox  River,  Va,  258;  harbor 
at  Cape  Charles  City,  Va,  259;  Nandua  Creek,  Va,  260;  waterway  from  Norfolk, 
Va,to  the  sounds  of  North  Carolina,  261;  inland  water  route  from  Norfolk,  Va, 
to  Albemarle  Sound,  N.  C,  through  Currituck  Soimd,  262;  Edenton  Bay,  N.  C,  263; 
Roanoke  River,  N.  C,  removing  sunken  vessels  or  craft  obstructing  or  endangering 
navigation,  264;  examinations  and  survey,  265. 
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In  the  chasoe  op  Capt.  E.  W.  Van  C.  Lucas,  Corps  op  Engineers— 

Ocracoke  Inlet,  N.C.,265;  Fishing  Creek,  N.C.,26^  Pamlico  and  Tar  rivers,  N.C, 
267;  Contentnia  Creek,  N.  C,  Trent  River,  N.  0.,  268;  Neuse  River,  N.  O.,  269; 
inland  waterway  between  Newbem  and  Beaufort,  N.C.,  270;  harbor  at  B^^ufort, 
N.  C,  inland  waterway  between  Beaufort  Harbor  and  New  River,  N.  C,  271;  New 
River,  N.  C,  272;  Black  River,  N.  C,  Northeast  (Cape  Fear)  River.  N.  C,  273;  Cape 
Fear  River  above  Wilmington,  N.  C,  Cape  Fear  River  at  and  below  Wilmington, 
N.0.,274;  Town  Creek,  Brunswick  County,  N.  C,  276;  report  of  Board  of  Engi- 
neers on  examination  and  survey  for  harbor  of  refuge  at  or  near  Cape  Lookout, 
N.  C.f  examinations,  276. 

In  the  charge  op  Maj.  £.  H.  Ruppnbr  and  Caft.  J.  0.  Sanpoed,  Corps  of 
Enqinbers — 

Waccamaw  River,  N.  0.  and  8.  C^  277;  Little  Pedee  River,  8.0.,278;  Orea^Pedee 
River,  8.  C,  279;  Geoi^getown  Harbor,  8.  C,  280;  Wmyah  Bay,  8.  C,  281;  Santee 
River,  8.  C,  283;  Wateree  River,  8.  C,  284;  Congaree  River,  8.  C,  285;  Congaree 
River,  8.  C,  from  Grervais  8treet  Bridge,  Columbia,  to  Granby,  286;  Charleston 
Harbor,  including  Mount  Pleasant  and  8ullivan  Island  shore,  8.  C,  287;  Wappoo 
Cut,  8.  C,  Beaufort  River,  8.  C,  289;  removing  sunken  vessels  or  craft  obstructing 
or  endangering  navigation,  290;  examinations  and  surveys,  291. 

In  the  charge  op  Caft.  Cassius  E.  Gillette,  Corps  op  Enoinbers— 

8avannah  Harbor,  Ga.,  292;  8avannah  River,  Ga.,  294;  Savannah  River  above 
Augusta,  Ga.,  296;  Doboy  Bar,  Ga.,  Darien  Harbor,  Ga.,  297;  Altamaha  River, 
Ga.,  298;  Oconee  River,  Ga.,  299;  Ocmulgee  River,  Ga.,  301;  Brunswick  Harbor, 
Ga.,  802;  inside  water  route  between  Savannah,  Ga.,  and  Femandina,  Fla.,  303; 
Cumberland  Sound,  Gra.  and  Fla.,  304;  removing  sunken  vessels  or  craft  obstruct^ 
ing  or  endangering  navigation,  examinations  and  surveys,  306. 

In  the  charge  op  Capts.  Thos.  H.  Rees  and  C.  H.  McKinstrt,  Corps  of  Enoi- 

NEER&— 

St.  Johns  River.  Fla.,  307;  St.  Johns  River  at  Orange  Mills  Flats,  Fla.,  309;  Volusia 
Bar,  Fla.,  Ocklawaha  ^ver,  Fla.,  310;  St  Augiiustine  Harbor,  Fla.,  311;  Indian 
River,  Fla..  312;  harbor  at  Key  West,  Fla.,  314;  removing  the  water  hyacinth 
from  Florida  waters,  dredge  for  river  and  harbor  improvements  in  Florida,  315; 
report  of  Board  of  Engineers  on  examination  of  Biscayne  Bay,  Fla.,  from  Miami 
to  the  sea,  316. 

In  the  charge  op  Capts.  Thos.  H.  Rees  and  Hbnrt  Jervet,  Corps  of  Engi- 
neers— 

Caloosahatchee  River,  Fla.,  316;  Charlotte  Harbor  and  Peace  Creek,  Fla.,  317;  Sar- 
asota Bay,  Fla.,  318;  Manatee  River,  Fla.,  319;  Tampa  Bay,  Fla.,  321;  Hillsboro 
Bay,  Fla.,  323;  Anclote  River,  Fla.,  Withlacoochee  River,  Fla..  324;  Suwanee  River, 
Fla.,  325;  removing  sunken  vessels  or  craft  obstructing  or  enoangering  navigation, 
examinations  and  surveys,  326. 

In  the  charge  of  Capt.  C,  k,  F.  Flagler,  Corps  of  Engineers — 

Carrabelle  Bar  and  Harbor,  Fla.,  328;  Apalachicola  Bay,  Fla.,  329;  Apalachioola 
River,  the  Cut-off j  and  lower  Chipola  River,  Fla.,  330;  imper  Chipola  River,  Fla., 
from  Mariana  to  its  mouth,  331;  Flint  River,  Ga.,  332;  Chattahoochee  River^Ga. 
and  Ala.,  333;  Choctawhatchee  River,  Fla.  and  Ala.,  335:  La  Grange  Bayou,  Fla., 
including  Holmes  River,  Fla.,  from  Vernon  to  its  mouth,  336;  harbor  at  Pensa- 
cola,  Fla.,  337;  Blackwater  River,  Fla.  and  Ala.,  338;  Escambia  and  Conecuh 
rivers,  Fla.  and  Ala.,  339;  Alabama  River,  Ala.,  340;  Coosa  River,  Ga.  and  Ala., 
341;  operating  and  care  of  canals  and  other  works  of  navigation  on  Coosa  River, 
Gra.  and  Ala.,  examinations  and  surveys,  343. 

In  the  charge  of  Maj.  Wm.  T.  Rossell,  Corps  of  Engineers — 

Mobile  Harbor,  Ala.,  344;  Black  Warrior  River,  Ala.,  operating  and  care  of  locks  and 
dams  on  Black  Warrior  River,  Ala.,  Warrior  and  Tombigbee  rivers,  Ala.,  346;  Nox- 
ubee River,  Miss.,  F&9(»goula  River,  Miss.,  351;  Pascagoula  River  and  Horn  Island 
Harbor, Miias.,  352;  Chickasahav  River,  Miss.,  353;  L^  River,  Miss.,  354;  channel 
from  Gulfport  to  Ship  Island  Harbor,  Miss.,  Ship  Island  Pass^iss.,  355;  mouth  of 
Pearl  River,  Miss.,rearl  River,  below  Rockport,  Miss.,  356;  Pearl  River,  between 
Carthage  and  Jackson,  Miss.,  357;  Pearl  River,  between  Edinbui^  and  Carthage, 
Miss.,  Sogue  Chitto,  La.,  358^  removing  sunken  vessels  or  craft  obstructing  or  endan- 
gering navigation,  examinations,  359. 
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br  TBB  CHABOS  OF  Majs.  H.  M.  Adams  and  Jambb  B.  Qutnn,  Corps  of  Engi- 

lo^pectioii  of  the  improvement  of  the  South  Pass  of  the  Mississippi  River,  360;  Che- 
fuicte  River  and  Bogue  Falia,  La.,  361;  Tickfaw  River  and  its  tributaries,  La.,  362; 
Amite  River  and  Bayou  Manchac,  La.,  363;  closing  crevasse  in  Pass  a  Loutre,  Mis- 
asBippi  River,  improving  outlet  of  the  Mississippi  River,  365;  Bayou  Lafourche, 
La.,  967:  Bayou  rlaquemine,  Grand  River,  ana  Pigeon  bayous,  la.,  369;  Bayou 
GoortaUeaa^  La.,  371;  Bayou  Teche,  La.,  372;  channel,  bay,  and  passes  of  Bayou 
Vennilion,  La.,  373;  Mermentau  River  and  tributaries,  La.^  374;  mouth  and  passes 
of  Calcasieu  River,  La..  375;  Johnsons  Bayou,  La.,  removms  the  water  hyacinth. 
La.,  377;  mouths  of  Sabine  and  Neches  rivers,  Tex.,  378;  Sabine  River,  Tex.,  379; 
harbor  at  Sabine  Pie»b.,  Tex,  380;  Homochitto  River,  Miss.,  382;  removing  sunken 
Teasels  or  craft  obstructing  or  endangering  navigation,  examinations  and  surveys, 
388. 

Is  THE  CHABQE  OF  CaFT.  C.  S.  RiCHA,  CoRFS  OF  ENGINEERS— 

Galveston  Harbor,  Tex.,  384;  deepening  the  channel  from  Gkdveston  Harbor  to 
Texas  City,  Tex.,  improving  Galveston  Ship  Channel  and  Bu&tlo  Bayou,  Tex.,  386; 
cmerating  and  care  of  Morgan  Canal,  Tex.,  Trinity  River,  Tex.,  388;  channel  in 
West  Galveston  Bay,  Tex.,  389:  mouth  of  Brazos  River,  Tex.,  ^;  improvement 
of  the  Brazos  River  between  Velasoo  and  Richmond,  West  Galveston  Bay  Chan- 
nel, Double  Bsjou,  and  the  mouths  of  adjacent  streams,  391;  Brazos  River,  Tex., 
Aransas  Pass,  Tex.,  392;  improving  harbor  at  Brazos  Santia^,  Tex.,  393;  remov- 
ing sunken  vessels  or  craft  obstructing  or  endangering  navigation,  examinations 
tnd  sorveyB,  394. 

WESTERN  RIVERS. 
In  the  chabgb  of  Majs.  J.  H.  Willard  and  Thos.  L.  Caset,  Corps  of  Enqineers— 

Red  River,  La.,  Ark.,  and  Ind.  T.,  398;  Red  River  above  Fulton,  Ark.,  Cypress  Bayou, 
Tex.  and  La.,  401;  Ouachita  and  Black  rivers,  Ark.  and  La.,  402;  Bayou  Barthol- 
omew, La.  and  Ark.,  404;  Boeuf  River,  La.,  405;  Tensas  River  and  Bayou  MskQon, 
La.,  406;  Yazoo  River.  Miss.,  407;  mouth  of  Yazoo  River  and  harbor  at  Vicks- 
burg.  Miss.,  408;  Tallanatchie  River,  Miss.^  410;  Bi^  Sunflower  River,  Miss.,  411; 
water  gauges  on  the  Mississippi  River  and  its  principal  tributaries,  412;  examina- 
tions and  surveys,  414. 

Ik  the  charge  of  Capt.  Robert  McGregor,  Corps  of  Engineers— 

Bonovine  obeftructions  in  Arkansas  River,  Ark.  and  Kans.,  415;  Arkansas  River^Ark., 
416;  White  River,  Ark.,  418-  Upper  White  River,  Ark.,  419;  Buffalo  Fork  of  White 
River,  Ark.,  420;  Cache  River,  Ark.,  Black  River,  Ark.  and  Mo.,  421;  Current 
River,  Ark.  and  Mo.,  422*  St.  Francis  River,  Ark.,  423;  removing  sunken  vessels 
or  crait  obstructing  or  endangering  navigation,  examinations  and  surveys,  424. 

IV  THE  OHABOE  OF  CaFT.  EdW.  BuRR,  CoRPS  OF  ENGINEERS — 

Removing  snags  and  wrecks  from  the  Mississippi  River  below  the  mouth  of  the  Mis- 
souri River,  425;  Mississippi  River,  between  Ohio  and  Missouri  rivers,  426;  harbor 
at  St.  Louis,  Mo.,  428;  to  prevent  tne  Mississippi  River  from  breaking  through  into 
the  Cache  River  at  or  near  Beechridge,  above  Cairo,  HI.,  429;  examinations  and 
surveys,  430. 

In  the  CHARGE  OF  Maj.  C.  McD.  Townsend,  Corps  of  Engineers— 

OpCTatinff  snag  boats  and  dredge  boats  on  Upper  Mississippi  River,  431;  Mississippi 
Kiver  between  Missouri  River  and  St  Paul,  Minn.,  4s^;  operating  and  care  of 
Des  Moines  Rapids  Canal  and  Dry  Dock,  operating  and  care  of  Ualena  River 
improyement,  111.,  La  Crosse  Harbor,  Wis.,  433;  examinations  and  survey,  434. 

Li  the  charge  of  Maj.  F.  V.  Arbot,  Corps  of  Engineers— 

MisBisBippi  River  between  St.  Fftul  and  Minneapolis,  Minn.,  434;  construction  of 
reservoirs  at  head  waters  of  Mississippi  River,  435;  operating  and  care  of  reservoirs 
at  head  waters  of  Mississippi  -River,  Chippewa  River,  including  yellow  banks. 
Wis.,  St  Croix  River,  Wis.  and  Minn.,  437;  Minnesota  River.  Minn.,  438;  Red 
River  of  the  North,  Minn,  and  N.  Dak.,  439;  improvement  of  bar  at  mouth  of 
Warroad  River,  Minn.,  440;  gauging  Mississippi  River  at  or  near  St  P&ul,  Minn., 
survey  of  Red  Lake  and  Red  Lake  River,  Minn.,  441;  survey  of  Otter  Tail  Lake 
and  Otter  Tail  River,  Minn.,  survey  of  Big  Stone  Lake  and  Lake  Traverse,  Minn. 
and  S.  Dak.,  ftxaminations  and  surveys,  442. 
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In  thb  ghabob  of  Lieut.  Ck>L.  Amos  Stickney,  Corps  of  ENaiNEEBS,  Pbbidbnt  ov 

THB  MiSSOUBI  BlYER  COMMISSION — 

Examination  and  survey  of  Missouri  Riyer  at  Huntsdale,  Mo.,  and  at  Napoleon,  Mo. , 
443. 

In  thb  ohabgb  of  Cafts.  J.  C.  Sanforb  and  H.  M.  Chittendbn,  Corps  of  Engi- 

NBEBS — 

Missouri  River,  between  Stubbs  Ferry,  Mont,  and  the  lower  limits  of  Sionx  City, 
Iowa,  444;  improving  Upper  Missouri  River  by  snageme,  Yellowstone  River, 
Mont  and  N. Dak.,  4S};  examination  of  Sioux  River,  STDak.,  451. 

In  thb  chabgb  of  Lieut.  Col.  M.  B.  Adams,  Corps  of  Enoinbbbs— 

Obion  River,  Tenn.,  461;  improvement  of  Forked  Deer  River,  Tenn.,  463;  Cumber- 
land River,  Tenn.  and  Ky.,  464. 

In  thb  charob  of  Maj.  Dan  C.  Kinoman,  Corps  of  Enoinbers— 

Tennessee  River  system,  Tennessee  River,  above  Chattanooga,  Tenn.,  468;  below 
Chattanooga,  Tenn.,  460;  operating  and  care  of  Muscle  Shoals  Canal^  Tennessee 
•River,  French  Broad  and  Little  Pigeon  rivers,  Tenn.,  463;  Clinch  River,  Tenn., 
466;  Elk  River,  Tenn.  and  Ala.,  467;  examinations  and  surveys,  468. 

In  the  charge  of  Maj.  Wm.  H.  Bizby,  Corps  of  Enoineers — 

Ohio  River,  469;  operating  snag  boat  on  the  Ohio  River,  472;  operating  and  care  of 
Davis  Island  Dam,  Ohio  River,  near  Pittsburg,  Pa.,  movable  dams,  Ohio  River, 
473;  survey  of  Licking  River,  Ky.,  examinations  and  surveys,  476. 

In  thb  charge  of  Maj.  Chab.  F.  Powell,  Corps  of  Engineers— 

Monongahela  River,  W.  Va.,  477;  Monongahela  River,  Pa.,  478;  operating  and  care 
of  locks  and  dams,  Monongahela  River,  480;  harbor  at  Pittsburg,  Pa.,  481;  locks 
and  duns  at  Herr  Island,  head  of  Six-mile  Island,  and  at  Soringdale,  All^heny 
River,  483;  Allegheny  River,  Pa.,  485;  survey  of  West  Fork  River,  W.  Va.,  exam- 
ination of  Youghiogheny  River,  Pa.,  486. 

In  thb  charge  of'Capt.  H.  F.  Hodges,  Corps  of  Engineers — 

Muskingum  River,  Ohio.  487;  operatinp^  and  care  of  locks  and  dams  on  Muskinffum 
River,  Ohio,  488:  Little  Kanawha  River,  W.  Va.,  489;  operating  and  care  of  lock 
and  diwn  on  Little  Kanawha  River,  W.  Va.,  Kanawh^  River,  W.  Va.,  490;  operat- 
ing and  care  of  locks  and  dams  on  Kanawha  River,  W.  Va.,  492;  Elk  River,  W. 
Va.,  493;  Gauley  River,  W.  Va.,  494;  Guyandot  River,  W.  Va.,  495;  Big  Sandy 


River,  W.  Va.  and  Kv.,  496;  operating  and  care  of  lock  and  dam  on  Big  Sandy 

'a.  and  Ky..  Ti^  Fork  of  Big  Sandy  River^  W.  Va.  and  Ky.,  498; 

Levisa  Fork  of  Big  Sandy  River,  Ky.,  499;  Kentucky  River,  Ky.,  600;  operating 


and  care  of  locks  and  dams  on  Kentucky  River,  Ky.,  502;  examinations  and 
survey,  503. 

In  the  charge  of  Capt.  Geo.  A.  Zinn,  Corps  of  Engineers— 

Falls  of  the  Ohio  River  at  Louisville,  Ky.,  operating  and  care  of  Louisville  and  Port- 
Ittad  Canal,  506;  Wabash  River,  Ind.  and  111.,  507;  operating  and  care  of  lock  and 
dam  at  Grand  Rapids,  Wabash  River,  508:  White  River,  Ina.,  Lock  No.  2,  Green 
River  at  Rumsey^  Ky.,  509;  Green  River  above  the  mouth  of  the  Big  Barren  River, 
Ky.,  510;  operating  and  care  of  locks  and  dams  on  Green  and  Barren  rivers,  Ky., 
Rough  River,  Ky.,  511;  operating  and  care  of  lock  and  dam  on  Rough  River,  Ky., 
examinations,  512. 

LAKE  RIVERS  AND  HARBOR& 

In  the  charge  of  Maj.  Clinton  B.  Sears,  Corps  of  Engineers — 

Harbor  at  Grand  Marais,  Minn.,  harbor  at  Agate  Bay,  Minn.,  513;  harbor  at  Duluth, 
Minn. ,  and  Superior,  Wis. ,  514;  harbor  at  Ashland,  Wis. ,  516;  harbor  at  Ontonagpn, 
Mich.,  waterway  across  Keweenaw  Point  from  Keweenaw  Bay  to  Lake  Superior, 
Mich.,  517;  operating  and  care  of  waterway  across  Keweenaw  Point  from  Keweenaw 
Bay  to  Lake  Superior,  Mich..  518;  harbor  at  Marquette,  Mich.,  harbor  of  refuge, 
Mutjuette  Bay,  Mich.,  519;  narbor  of  refuge  at  Grand  Marais,  Mich.,  520;  exami- 
naticmB  and  lorvey,  52L 
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Ih  thx  chabox  of  Capt.  J.  G.  Wabrxn,  Corps  op  Ekginsbr»-  *- 

Menominee  Harbor,  Mich,  and  Wis^  Menominee  River,  Mich,  and  Wis.,  522;  Oconto 
Harbor,  Wis.,  623;  Green  Bay  Hiurbor,  Wis.,  624;  Sturgeon  Bay  and  Lake  Mich- 
wn.  Ship  Oanal^  Wis.,  525;  operating  and  care  of  Stoi^geon  Bayand  Lake  Michigan 
Slip  Can^  Wis.,  Sturgeon  Bay  Canal,  harbor  of  refuge.  Wis.,  526;  Ahnapee 
Harbor,  Wis.,  52?/;  Kewaunee  Harbor,  Wis.,  Two  Rivers  Harbor,  Wis.,  628; 
Manitowoc  Harbor,  Wis.,  529;  Sheboygan  Harbor,  Wis.,  530;  Port  Washington 
Harbor,  Wis.,  harbor  of  refuge,  Milwaukee,  Wis.,  631;  AOlwaukee  Harbor,  Wis., 
532;  South  Milwaukee  Harbor,  Wis.,  Racine  Harbor^tV^is.,  533;  Kenosha  Harbor, 
Wis.,  534;  Waukegan  Harbor,  HI.,  535;  Fox  River,  Wis.,  536;  operating  and  care 
of  locks  and  dams  on  Fox  River,  Wis.,  537;  examinations  and  surveys,  538. 

Ih  thb  chabob  of  Majb.  W.  L.  MarshalTj  and  J.  H.  Willabd,  Cobps  op  Enoi- 


Chicago  Harbor,  IlL, 540;  Chicago  River,  111^^541;  Calumet  Harbor,  111.,  642;  Calu- 
met River,  IlL  and  Ind. ,  544 ;  Imnois  River,  111. ,  545 ;  operating  ^d  care  of  Lagran^ 
and  Kampeville  locks^  Illinois  River,  and  approaches  thereto,  Illinois  and  Misms- 
Bippi  Canal,  HI.,  546;  operating  and  care  of  Illinois  and  Misossippi  Canal,  canal 
arcAmd  lower  rapids  of  Rock  River,  at  Milan,  111.,  survey  of  Upper  Illinois  and 
Lower  Desplainee  rivers,  HI.,  with  view  to  extend  naviration  from  Illinois  River  to 
Lake  Michigan,  near  Chicago,  111^549;  examination  and  survey  of  Chicago  River, 
nL,  examination  of  Rock  River,  111.,  550. 

Ik  thb  chabob  of  Capt.  Chbbtbr  Habdino,  Cobps  of  Enoikbebs — 

Michigan  City  Harbor,  Ind.,  650;  St  Joseph  Harbor,  Mich.,  552;  St  Joseph  River, 
MicL,553j  South  Haven  Harbor,  Mich.,  654;  Saugatuck  Harbor.  Midi.,  555;  Kal- 
amaxoo  River,  Mich.,  556;  Holland  (Black  Lake)  Harbor,  Mien.,  Grand  Haven 
Harbor,  Blich.,  557;  Grand  River,  Mich.,  558;  Muskegon  Harbor,  Mich.,  559; 
White  Lake  Harbor,  Mich.,  560;  Pentwater  Harbor,  Mich.,  561;  Ludington  Harbor, 
Mich.,  562;  Manistee  Harbor,  Mich^563;  harbor  of  refuge  at  Portage  Lake,  Msn- 
istee  County,  Mich..  664;  Frankfort  Harbor,  Mich.,  565;  Charlevoix  fiDarbor,  Mich., 
566;  Petoskey  Harbor,  Mich.,  removing  sunken  vessels  or  craft  obetaructing  or 
eodangering  navigation,  568;  examinations,  569. 

Ih  thb  chabob  of  Libut.  Col.  G.  J.  Lydbckbb,  Cobps  of  Engikebbs — 

Ship  channel  connecting  waters  of  the  Great  Lakes  between  Chicago,  Duluth,  and 
Ba&do,  569;  St  Marvs  River  at  the  fedls,  Mich.,  570;  operatine  and  care  of  St 
Marvs  Falls  Canal,  Mich.,  571;  Hay  Lake  Chumel.  St  Marys  Kiver,  Mich.,  573; 
Cheboygan  Harbor,  Mich.,  674;  Alpena  Harbor  (Tnunder  Bay  River),  Mich.,  575; 
Saghiaw  River.  Mich.,  576;  Sebewaing  River,  Mien.,  577:  harbor  of  refuge  at  Sand- 
bttchjLake  Huron,  Mich.,  578;  mouth  of  Black  River,  Mich.,  579;  Black  River  at 
Port  Huron,  Mich.,  580;  Fine  River.  Mich..  581;  Belle  River,  Mich..  St  Clair 
Flats  Canal,  Mich.,  582;  operating  ana  care  of  St  Clair  Flats  Canal,  Mien.,  Clinton 
Biver,  Mich.,  583;  Detroit  River,  Mich.,  584;  Rouge  River,  Mich.,  586;  examina- 
tions and  surveys,  587. 

Ik  thb  chabob  of  Col.  Jabed  A.  Shtth,  Cobps  of  Enoinbebs — 

Monroe  Harbor,  Mich,  588;  Toledo  Harbor,  Ohio,  589;  Port  Clinton  Harbon  Ohio, 
590;  Sandusky  Harbor,  Ohio,  591;  Huron  Harbor,  Ohio,  593;  Black  River  (Lorain) 
Harbor,  Ohio,  594;  Cleveland  Harbor,  Ohio,  595:  Fairport  Harbor,  Ohio,  598; 
Ashtabula  Harbor,  Ohio,  600;  Conneaut  EUurbor,  Ohio,  601;  removing  sunken  ves- 
sels or  cnft  obstructing  or  endimgering  navigation,  603;  examinations,  604. 

In  thb  chabob  of  Maj.  Thomas  W.  Stmons,  Corps  of  Enoikbbbs — 

Harbor  at  Erie,  F^,  604;  harbor  at  Dunkirk,  N.  Y.,  605;  harbor  at  BuiSalo,  N.  Y., 
606;  Buffalo  entrance  to  Erie  Basin  and  Black  Rock  Harbor.  N.  Y.,  608;  Tona- 
wanda  Harbor  and  Niagara  River,  N.  Y.,  609;  Niagara  River  from  Tonawanda  to 
Port  Day,  N.  Y.,  610;  examinations  and  surveys,  611. 

In  THB  CHABOB  OF  MaJ.  ThOMAS  W.   StHONS  AND  CaFT.  GbAHAM  D.   FtTOH,   CoBFS 

OF  Enoinbbbs — 
Harbor  at  Wilson,  N.  Y.,  harbor  at  Charlotte,  N.  Y.,  612;  harbor  at  Pultneyville, 
N.  Y.,  613;  harbor  at  Great  Sodus  Bay,  N.  Y.,  harbor  at  Little  Sodus  Bay.  N.  Y., 
614;  harbor  at  Osw^,  N.  Y.,  616;  harbor  at  Cape  Vincent,  N.  Y.,  616;  snoals  in 
the  St  Lawrence  River  between  Ogdensburg  and  the  foot  of  Lake  Ontario,  617; 
harbor  at  O^ensburg,  N.  Y.,  618;  removing  sunken  vessels  or  craft  obstructing 
or  endangering  navigation,  examinations,  619. 
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PACIFIC  COAST. 

In  thb  orasob  of  Capt.  Jambb  J.  Mbylbr,  Corps  of  £noikees»— 

San  Diego  Harbor,  Cal.,  619;  deep-water  harbor  at  San  Pedro  Bay,  Oal.,  621,  "Wil- 
mington Harbor,  Cal.,  622;  San  Luis  Obispo  Harbor,  Cal.,  623;  examinations,  624. 

In  thb  chabob  of  Libut.  Ool.  Wm.  H.  Heubr,  Cobfs  of  Enoinbbbs— 

Harbor  at  AJviso,  Cal.^  624^  harbor  at  San  Francisco,  Cal.,  625;  Oakland  Harbor, 
Cal.,  626;  San  Joaqmn  River,  Cal.,  Mokelumne  River,  Cal.,  627;  Sacramento  and 
Feather  rivers,  Cal.,  628;  Sacramento  River,  Cal.,  629;  Napa  River,  Cal.,  630;  Pet- 
al uma  Creek,  Cal.,  631;  Humboldt  Harbor  and  Bay,  CaL,  632;  examinations  and 
surveys,  633. 

In  thb  chabgb  of  Capt.  Wm.  W.  Habtb,  Corps  of  Enoinbbbs— 

Port  Orford  Harbor,  Orec.,  634;  Coquille  River,  Oreg.  (general  improvement),  636; 
Coquille  River,  Or^.,  between  Coquille  and  Myrtle  Point,  638;  entrance  to  Coos 
Bay  and  Harbor,  Oreg.,  640;  harbor  at  Coos  Bay,  Or^.  (dredging),  642;  Cooe 
River^  Oreg.,  644;  mouth  of  Siuslaw  River,  Oreg.,  645;  Yaquina  Bay,  Oreg^  646; 
Yaqmna  Bay,  Oreff.,  examination,  649;  Tillamook  Bay  and  Bar.  Oreg.,  660;  Upper 
Columbia  and  Snake  Rivers,  Oreg.  and  Wash.,  652;  Columbia  Kiver  at  Three-mile 
Rapids,  and  construction  and  equipment  of  a  boat  railway  from  the  foot  of  The 
Dalles  Rapids  to  head  of  Celilo  Falls,  Oreg.  and  Wash.,  655;  csnal  at  theCascades, 
Columbia  River,  Oreg^  658;  operating  and  care  of  canal  and  locks  at  the  Cas- 
cades of  the  Columbia  Kiver,  Oreg.,  Columbia  River,  between  Vancouver,  Wash., 
and  mouth  of  Willamette  River,  661;  Clearwater  River,  Idaho,  664;  examina- 
tions, 665. 

In  thb  chabgb  of  Capts.  W.  0.  LANaFnr  and  Wm.  W.  Habtb,  Cobps  of  Engi- 

NBBRS. — 

Long  Tom  River,  Ore^.,  666;  Willamette  River  above  Portland,  and  Yamhill  River, 
Oreg.,  667;  Columbia  and  Lower  Willamette  rivers  below  Portland,  Oreg.,  6C9; 
Columbia  River,  Oreg.,  below  Tongue  Point,  670;  mouth  of  Columbia  River,  Oreg. 
and  Wash.,  671;  Clatskanie  River,  Oreg.,  672;  Lewis  River,  Wash.,  673;  Cowlitz 
River,  Wash.,  674;  gauging  waters  of  Columbia  River,  Oreg.  and  Wash.,  examina- 
tions and  surveys,  675. 

In  thb  chabgb  of  Capt.  Habby  Tatlob,  Cobps  of  Engineebs — 

Willapa  River  and  Harbor,  Wash.,  676;  Grays  Harbor  and  bar  entrance.  Wash., 
678;  Chehalis  River,  Wash.,  680;  Puget  Sound  and  its  tributary  waters,  Wash., 
681;  harbor  at  Olvmpia,  Wash..  683;  waterway  connecting  Puget  Sound  with 
lakes  Union  and  Washington,  684;  Everett  Harbor,  Wash.,  686;  Swinomish 
Slough,  Wash.,  687;  Okanogan  River,  Wash.,  689;  Pend  Oreille  River,  Wash., 
690;  Kootenai  River,  Idaho,  between  Bonners  Ferry  and  the  international  bound- 
ary line,  691;  Flathead  River,  Mont,  examinations  and  survey,  692. 

MISCELLANEOUS. 

EXAMINATIONS,    SURVEYS,    AND    CONTINGENCIES    OF   RIVERS   AND 

HARBORS 693 

SUPERVISION  OF  THE  HARBOR  OF  NEW  YORK. 

Ijxut.  OoMMANDBB  John  C.  Frbmont,  U.  S.  N.,  Supervisob 693 

MISSISSIPPI  RIVER  COMMISSION 694 

MISSOURI  RIVER  COMMISSION 695 

CALIFORNIA  DlfcBRIS  COMMISSION 696 

BRIDGING  NAVIGABLE  WATERS  OF  THE  UNITED  STATES. 

Under  authority  of  special  acts  of  Congress. — ( 1 )  Bridges  of  Escambia  County,  Ala, ,  across 
Conecuh  River  at  Hendleys  Ferry,  near  Brewerton,  and  at  Parkers  Ferry,  (2) 
bridge  of  the  Rutland-Cana(iian  Railroad  Company  across  Lake  Champlain  between 
Albun?,  Vt,  and  Champlain,  N.  ¥.,  at  Rouse  Point,  (3)  bridge  of  the  Union  Rail- 
road Company  across  Monongahela  River  between  Mifflin  and  Rankin,  Pa.  (at  Car- 
rie Furnaces),  (4)  bridge  of  the  city  of  Drayton,  N.  Dak.,  across  Red  River  of  the 
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KortiL  (5)  bridge  of  Mr.  Frank  Hitch  across  Fishing  Creek,  N.  C,  (6)  bridge  of  the 
city  of  Gambridie,  Mass.  (West  Boston  Brid^),  across  Charles  River  between  Bos- 
ton and^OunWidg;e,  Mass.,  (7)bridge  ofjUie  Ohio  Valley  £lectri£Railway  ComfMny 
'  >m  Ke  —.-..... 


I  Big  Sandy  River  from  Kenova.  W.  Va.,  to  Catlettsburg,  Ky.,  697;  (8)  bridge 
of  the  8hrevepK>rt  and  Red  River  Valley  Railway  Company  across  Red  River  at  or 
near  Alexandria^  La.,  (9)  bridge  of  the  Minnesota  and  (mtario  Bridse  Company 
acToas  Rainy  River,  Minn.,  (10]  bri<^  of  Tallahatchie  Connty,  Miss.,  across 
Tallahatchie  River  near  Swan  Lake,  (11)  bridge  of  the  Natchitoches  Railwav  and 
Constmction  Company  across  Red  River  at  Grand  Ecore^  La.,  (12)  bridge  of  tne  St 
Charies  and  St  Lonis  Connty  Brid^  Company  across  Missouri  River  at  St  CharleBy 
Mo.,  (13)  Cape  Nome  Transportation,  Bridge  and  Development  Company's  bridge 

I  &iake  River  at  Nome  City,  Alaska,  698. 


Under  authority  oi  SUOe  laws. — (1 )  Bridge  of  the  city  of  Boston  (Chelsea  Bridge  ^across 
Mystic  River  between  Boston  and  Chelsea,  Maas..  (2)  bridge  of  St  Martm  JParish, 
La.,  across  Bayoo  Teche  at  Bulliards  Cove,  698;  (3)  bridge  of  Mr.  J.  B.  Levert  across 
Bayou  Teche  at  St  Johns  Plantation,  parish  of  St  Mamn.  La.,  (4)  bridse  of  the 
Highland  Park  Bridge  Company  across  Allegheny  River  irom  a  point  at  or  near 
Highland  Park,  Pittsburg,  Pa.,  to  Sharpsbnig,  Pa.^  (5)  bridge  of  Kine  Connty, 
Waah.,  across  Snoqualmie  River  at  Novelty,  (o)  bndge  of  the  city  of  Milwaokee, 
Wis.,  across  Kinnickinnic  River  at  Lincoln  avenne,  u)  bridge  of  the  citv  of  Mil- 
waukee, Wis.,  across  Milwaukee  River  at  Broadway,  (8)  brid^  of  the  Lake  Shore 
and  Michigan  Southern  Railway  Com|>any  across  Maumee  River  at  Toledo,  Ohio, 
(9)  bridse  of  the  Louisville  and  Nashville  Railroad  Coinpanv  across  Tensas  River 
near  Mobile,  Ala.,  (10)  bridge  of  Wahkiakum  County,  Wasn.,  across  Deep  River, 
(11}  bridge  of  Sacramento  County,  Cal.,  across  Geoiviana  Slough  at  Walnut  Grove, 
(12)brid^  of  the  Kanpas  City,  Shieveport  and  Gulf  Railway  Company  across  Hous- 
ton^ verm  Calcasieu  Parish,  La.,  (13)  bridge  of  the  Baltimore  and  Ohio  Railroad 
Company  across  Calumet  River  at  South  Chicago,  111.,  (14)  brid^  of  the  Clearwater 
Short  Lme  Railway  Company  across  Clearwater  River  near  K^uniah,  Idaho,  (16) 
bridge  of  Uie  Ohio  and  Kentucky  Railway  Company  across  the  North  Fork  of  Ken- 
tucky River;  (16)  bridge  of  the  Carrollton  Electric  Railway  and  Bridge  Company 
acroas  Kentucky  River  at  Carrollton.  Ky.,  899;  (17J  bridge  of  King  County,  Wash., 
across  Snoqualmie  River,  near  Tolt,  (18)  bridge  of  tne  Charleston  Consolidated  Rail- 
way, Gaa  and  Electric  Company  (successor  to  the  Charleston  and  Seashore  Railroad 
Company)  across  Breach  Inlet,  8.  C,  between  Sullivan  Island  and  Long  Island, 
(19)  Drioge  of  the  dty  of  Hoquiam,  Wash.,  across  Hoquiam  River,  (20)  bridse 
of  tne  Bergen  County  Traction  Company  across  HackeUsack  River  at  Hackensack, 
N.  J.,  (21 )  bridge  of  the  townships  of  Springwells  and  Ecores,  Mich.,  across  Rouse 
River  at  Fort  street  (22)  bridge  of  Mobile  County.  Ala.,  across  Three-mile  Creek, 
near  MobUe,  Ala.,  (23)  oridee  of  the  dty  of  New  York  (bridge  No.  3)  across  East 
River,  N.  Y.,  (24)  bridge  of  the  Clearwater  Valley  Railroad  Company  across  Clear- 
water River,  near  the  mouth  of  Lapwai  Creek,  Idaho.  (25)  temporary  bridge  of 
the  city  of  Boston,  Mass.,  across  Mystic  River,  (26)  bridge  of  the  Norfolk  Railway 
and  Lieht  Company  across  Tanners  Creek,  near  Norfolk,  Va.,  (27)  bridges  of  the 
Guyanoot  ValleyRailway  Company  across  Guyandot  River^  W.  Va.,  (28)  bridge 
of  King  County,  Wash.,  across  Duwamish  River,  700;  (29)  bridge  of  the  New  York 
Bay  Railroad  Company  across  Passaic  River,  N.  J.,  (30)  bridge  of  the  Pittsburg 
ana  Lake  Erie  Railroad  Company  across  the  back  channel  of  Ohio  River  from 
Fleminff  Park  to  head  of  Neville  Island,  Pa.,  (31)  bridge  of  the  dty  of  Chica^ 
across  tne  South  Branch  of  Chicago  River  at  Cknal  street,  (32)  bridse  of  the  Morris 
and  Essex  Railroad  Company  across  Hackensack  River,  N.  J.,  (33)  bridge  of  the 
ci^  of  Milwaukee,  Wis.,  across  Milwaukee  River,  connecting  Grand  avenue  and 
Wisconsin  street,  Milwaukee,  (34)  brid^  of  the  Pittsburg  and  Lake  Erie  Railroad 
Companv  across  the  back  channel  of  Ohio  River  at  the  lower  end  of  Neville  Island, 
Pa.,  (35j  bridge  of  the  dty  of  Boston,  Mass.,  across  Fort  Point  Channel  (Broad- 
way Bridge),  (36)  bridse  of  the  dty  of  Chicago,  111.,  across  Calumet  River  at 
Ninety-flfUi  street,  (37)  bridse  of  Burlington  County,  N.  J.,  across  Bancooas  Creek 
at  Delanco,  (38)  bridge  of  JBenton  County,  Oreg.,  across  Long  Tom  River  at 
Bundjrs,  (^)  bridge  of  the  California  and  Northern  Railway  Company  across  the 
Eureka  Slough,  in  Humboldt  County,  Cal.,  701. 

AUeraHom.— Bridge  of  the  Chicago  and  West  Michigan  Railway  Company  (Pere 
Marquette  Railroad)  across  Kalamazoo  River  at  New  Richmond,  Mich.,  702. 

BRIDGES  OBSTRUCTING  NAVIGATION. 

(1)  Bridge  of  the  Chicago  and  West  Michigan  Railway  Company  across  Kalamazoo 
River  at  New  Richmond,  Mich.,  (2)  bricfee  of  the  dty  of  New  Haven  and  town 
of  Orange,  Conn.,  across  West  River  at  Kimberly  avenue,  (3)  bridge  of  the  Sturw 
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geon  Bay  Bridge  Ck>mpAny  across  Sturgeon  Bay,  Wis.,  (4)  bridge  of  thetownshipe 
of  Ecorse  and  SpringweUs,  Mich.,  across  Ronge  River  at  Dix  avenne,  702;  (4) 
bridge  of  the  Choctaw,  Oklahoma  and  Golf  Railroad  Company  across  Cache  River, 
Ark.,  (6)  bridge  of  the  Kensington  and  Tacony  Railroad  (Pennsylvania  Railroad 
Company)  across  Frankford  Cieek,  Pa.,  703. 

BRIDGES  AT  WASHINGTON,  D.  0. 
Ik  the  chabgb  op  Libut.  Col.  Chas.  J.  Allbn,  Cobps  of  Engikbbbs— 
Repair  of  the  Aqueduct  Bridge  across  Potomac  River,  703;  memorial  bridge,  704. 

MAINTENANCE  AND  REPAIR  OF  WASHINGTON  AQUEDUCT,  INCREASING 
THE  WATER  SUPPLY  OF  WASHINGTON.  D.  C.  INVESTIGATING  THE 
WATER  SUPPLY  OF  WASHINGTON,  D.  0.,  AND  WASHINGTON  AQUE- 
DUCT, D.  C,  FILTRATION  PLANT. 

In  thb  chasob  of  Lisdt.  Col.  A.  M.  Millbr,  Cobps  of  Enoinbebs-* 

Washin^n  Aqueduct,  705:  increasing  the  water  supply  of  Washington,  D.  C,  707; 
investigating  water  supply  of  Washington,  D.  C,  Washington  Aqueduct^  District 
of  Columbia,  filtration  plant,  709. 

PUBLIC  BUILDINGS  AND  GROUNDS  AND  WASHINGTON  MONUMENT,  DIS- 
TRICT OF  COLUMBIA. 

In  thb  chabob  of  Col.  Thbo.  A.  Binqham,  U.  S.  Abmt 710 

NORTHERN  AND  NORTHWESTERN  LAKES 711 

YELLOWSTONE  NATIONAL  PARK,  INCLUDING  THE  CONSTRUCTION, 
REPAIR,  AND  MAINTENANCE  OF  ROADS  AND  BRLDGEa 

In  THB  CHABOB  OF  CaFT.  H.  M.  CHnTBNDBN,  COBPS  OF  EnGINBBBS 716 

RECONNAISSANCES,  EXPLORATIONS,  AND  WORK  IN  THE  FIELD 718 

MAPS 721 

MILITARY  ROAD  FROM  FORT  WASHAKIE  TO  MOUTH  OF  BUFFALO 

FORK  OF  SNAKE  RIVER,  WYO 721 

MONUMENT  TO  SERGT.  CHARLES  FLOYD. 

In  thb  chabob  of  Caft.  J.  C.  Sanfobd,  Cobps  of  Enoinbbbs 722 

OFFICERS  ON  DUTY  IN  OFFICE  OF  THE  CHIEF  OF  ENGINEERS ..  723 

FORTIFICATIONS,  ETC, 
APPENDIX  No.  1- 

REPORT  OF  THE  BOARD  OF  ENGINEERS 727 

APPENDIX  No.  2. 
REPORT  OF  THE  BOARD  ON  TORPEDO  SYSTEM 731 

APPENDIX  No.  8. 

FORTIFICATIONS,  FISCAL  YEAR  1809-1900. 

(A)  OoABT  OF  Mainb.     (In  the  charge  of  Maj.  S.  W.  Roessler,  Corps  of  Engi- 

neers.)—733. 

(B)  Pobtsmouth.  N.  H.     (In  the  charge  of  Majs.  S.  W.  Roessler  and  W.  L.  Flak, 

Corps  of  Engineers. )— 768. 
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(C)  BomoN  Hasbob,  Mass.     (In  the  charge  of  Col.  C.  B.  Suter,  Corps  of  Engi- 

neers. ) — 773. 

(D)  SoxTTHMAsr  Coast  of  Massachusetts  and  Rhodb  Island  at  New  Bedford, 

Mass.,  axd  Newport,  R.  I.     (In  the  charge  of  Maj.  D.  W.  Lockwood,  Corps 
of  Engmeers.)— 791. 

(E)  Eastekk  Entrance  to  Long  Island  Sound  and  Coast  of  Connecticut.     (In 

the  charge  of  Maj.  Smith  S.  Leach,  Corps  of  Engineers. ) — 814. 

(F)  New  York,  N.  Y.     (In  the  charge  of  Lieut  CoL  W.  H.  H.  Benyaurd,  Majs. 

H.  M.  Adams,  W.  L.  Marshall,  and  Jno.  6.  D.  Knight,  Corps  of  iJngineers. ) — 

827. 
\G)  Delaware  River,  N.  J.,  Pa.,  and  Del.     (In  the  charge  of  Lieut  CoL  C.W. 

Raymond,  and  Lieut  Spencer  Crosby,  Corps  of  Engineers. ) — 842. 
(H)  Baltimore,  Md.     (In  the  charge  of  Lieut  Col.  O.  H.  Ernst  and  Lieut  Charles 

W.  Kutz,  Corps  of  Engiueers.)— 866. 
(I)  WASHHiGTON,  D.  C.     (In  the  charge  of  Lieut.  Col.  Chas.  J.  Allen,  Corps  of  Engi- 
neers. )— 876. 
(J)  Hampton  Roads,  Va.     (In  the  charge  of  Majs.  Thos.  L.  Casey  and  James  B. 

Qninn,  Corps  of  Engineers.) — 886. 
(K)  Coast  of  North  Carolina.    (In  the  charge  of  Capt  E.  W.  Van  C.  Lucas,  Corps 

of  :&igineers.)— 897. 
(L)  CoAfirr  of  South  Carolina.    (In  the  charge  of  Maj.  E.  H.  Ruffner  and  Capt 

J.  C.  Sanford,  Corps  of  Engineers.) — ^911. 
(M)  Coast  of  Gborgla.  and  of  (Sjmberland  Sound,  Ga.  and  Fla.     (In  the  charge 

of  Capts.  Gasdus  E.  Gillette  and  C.  H.  McKinstry,  Corps  of  Engineers.) — 917. 
(N)  East  Coast  of  Florida  and  of  Key  West,  Fla.    (In  tiie  charge  of  Capts.  C.  H. 

McKinstry  and  Thos.  H.  Rees,  Corps  of  Engineers. ) — ^923. 
(O)  Tampa  Bay,  Fla.     (In  the  charge  of  Capts.  Henry  Jervey  and  Thos.  H.  Rees, 

Corps  of  Engineers. ) — ^929. 
(P)  Pensaoola,  Fla.    (In  the  charge  of  Capt  0.  A.  F.  Flagler,  Corps  of  Engineers.) — 

939. 
(Q)  Mobile  and  Mississippi  Soitnd.     (In  the  charge  <}f  Maj.  Wm.  T.  Rossell,  Corps 

of  Engineers.)— 943. 
(R)  New  Orleans,  La.,  and  Sabine  Pass,  Tex.     (In  the  chai^  of  Majs.  James  B. 

Quinn  and  H.  M.  Adams,  Corps  of  Engineers.)— 952. 
(S)  Galyeston,  Tex.     (In  the  charge  of  Capt  C.  S.  Rich6,  Corps  of  Engineers.)— 

958. 
(T)  Lake  Ports.     (In  the  charge  of  Col.  J.  W.  Barlow,  Lieut  Col.  G.  J.  Lydecker, 

Maj.  Thomas  W.  Symons,  and  Capt  Graham  D.  Fitch,  Corps  of  Engineers. ) — 

973. 
(U)  San  Diego,  Cal.     (In  the  charge  of  Capt  James  J.  Meyler,  Corps  of  Engi- 
neers. ) — ^974. 
(V)  San  Francisco,  Cal.     (In  the  charge  of  Lieut  Col.  Wm.  H.  Heuer  and  Maj. 

Chas.  E.  L.  B.  Davis,  Corps  of  Engineers. )— 980. 
(W)  Mouth  of  Columbia  River,  Oreo,  and  Wash.     (In  the  charge  of  Capts.  W.  C. 

Langfitt  and  Wm.  W.  Harts,  Corps  of  Engineers.)— 1018. 
(X)  PoGET  Sound,  Wash.     (In  the  chaj^  of  C&pt.  Hairy  Taylor,  Corps  of  Engi- 
neers.)— 1026. 

APPENDIX  No.  4. 

REPORT  OF  MAJ.  JOHN  G.  D.  KNIGHT,  CORPS  OF  ENGINEERS. 

Post  of  Fort  Totten^N.  Y.,  1045;  United  States  Engineer  School,  1047;  Battalion  of 
Engineers,  1050;  JSngineer  Depot,  1052;  equipment  of  engineer  troops,  1059;  state- 
ment of  fonds,  1064;  new  appropriations,  estimates,  1067. 

PART  I. 

BIVEES   AND    HARBORS. 

APPENDIX  A. 

REPORT  OF  MAJ.  S.  W.  ROESSLER,  CORPS  OF  ENGINEERS. 

Imfbovkmbmts.— Lnhec  Channel.  Me.,  1074;  Moosabec  Bar,  Me.,  1075;  Narragoagos 
River,  Me.,  1077;  breakwater  from  Mount  Desert  to  Porcupine  Island,  Bar  Haroor, 
Me.,  1079;  harbor  at  Sullivan  Falls,  Me.,  1080;  Union  River,  Me.,  1081;  Bagadnoe 
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Bayer,  Me.,  1084;  Penobscot  River,  Me.,  1086;  harbor  at  Rockland,  Me.,  1089;  Gar- 
vera  Harbor.  Vinal  Haven,  Me^  1092;  Georges  River,  Me.,  1093;  Kennebec  River, 
Me.,  1095;  rortland  Harbor,  Me.,  1097;  removing  sunken  vessels  or  craft  obstruct- 
ing or  endangering  navigation,  1100. 

Examinations  and  Subveys. — renobscot  River,  Me.,  at  and  near  Bocksport  Nar- 
rows, 1101:  Bucksport  Harbor,  Me.,  1103;  month  of  Eendoskeag  River,  life., 
1108;  Oamden  Harbor,  Me.,  1111;  Boothbay  Harbor,  Me.,  1117;  Kennebec  River, 
Me.,  between  Gardiner  and  Augusta,  1121;  Parkers  Head  Harbor  and  Ohaniiel, 
Kennebec  River.  Me.,  1131. 

Habbob  Lines. — ^Rockland  Harbor,  Me.,  1138. 

APPENDIX  B. 
REPORT  OF  MAJ.  W.  L.  FISK,  CORPS  OF  ENGINEERS. 

Impbovbmbnts.— Saco  River,  Me.,  1143;  harbor  at  Cape  Porpoise,  Me.,  1146;  Cocheco 
River,  N.  H.,  1147;  Exeter  River,  N.  H.,  1149;  harbor  of  refuge  at  Little  Harbor, 
N.  H.,  1151;  Newburyport  Harbor^  Mass.,  1163;  Merrimac  River,  Mass.,  1155; 
Powow  River,  Mass.,  1157;  Essex  River,  Mass.,  1159;  harbor  of  refuge,  Sandy  Bay, 
Cape  Ann,  Mass.,  1161;  harbor  at  Gloucester,  Mass.,  1164;  harbor  at  Manchester, 
Mass.,  1167;  sea  wall  at  Marblehead,  Mass.,  1168;  removing  sunken  vessels  or  craft 
obstructing  or  endangering  navigation,  1169. 

Examinations  and  Subvets. — ^PulT-and-be-damiiBd  Point,  Portsmouth  Harbor,  N.  H., 
1170;  Isles  of  Shoals,  Me.  and  N.  H.,  1172;  piers  and  br^ikwater  at  Rockport, 
Mass.,  1177;  Beverly  Harbor,  Mass.,  1182;  harbor  of  refuge,  Sandy  Bay,  Gape 
Ann,  Mass.,  1184. 

APPENDIX  C. 
REPORT  OF  COL.  CHAS.  R.  SUTER,  CORPS  OF  ENGINEERS. 

Impbovementb. — Harbor  at  Lynn,  Mass.,  1189;  Mystic  and  Maiden  rivers,  Mass., 
1191;  Mvstic  River,  Mass.,  below  the  mouth  of  Island  End  River,  1193;  harbor  at 
Boston,  Mass.,  1194;  Town  River,  Mass. ^203;  Weymouth  River,  Mass.,  1204;  har- 
bor at  Scituate,  Mass.,  1206;  Duxbury  Harbor,  Mass.,  1209;  harbor  at  Plymouth, 
Mass.,  1210;  harbor  at  Provincetown,  Mass.,  1214;  harbor  at  Chatham,  Mass.,  1217; 
removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  1218. 

Examinations  and  Subvet. — Winthrop  Harbor,  Mass.,  lll9;  Cohasset  Harbor^Maas., 
1221;  Sandwich  Harbor,  Mass.,  1224. 

EUbbob  Lines.— Charles  River,  at  Cambridge,  Mass.,  1225. 

APPENDIX  D. 
REPORT  OF  MAJ.  D.  W.  LOCKWOOD,  CORPS  OF  ENGINEERS. 

Imfbovbmsntb. — Harbor  of  refuge  at  Hyannis,  Mass.,  1234;  harbor  of  refuge  at  Nan- 
tucket, Mass.,  1236;  Vineyard  Haven  Harbor,  Mass.,  1240;  Woods  Hole  Channel, 
Mass..  1242:  New  Bedford  Harbor,  Mass.,  1245;  Taunton  River,  Mass.,  1248;  Sakon- 
net  Raver,  R.  I.,  1251;  Sakonnet  Point  Harbor,  R.  I.,  1252;  Pawtucket  River,  R.  I., 
1254;  Providence  River  and  Narragansett  Bay,  R.  I^  1257;  Green  Jacket  ^oal, 
Providence  River,  R.  I.,  1260;  Wickford  Harbor,  R.  I.,  1261;  Fall  River  Harbor, 
Mass.,  1263;  Newport  Harbor,  R.  I..  1265:  harbor  of  refuge  at  Point  Judith,  R.  I., 
1269;  entrance  to  Point  Jndith  Pono.  R.  I.,  1271;  harborH>f  refuge  at  Block  Island, 
R.  I.,  1272;  Great  Salt  Pond,  Block  island,  R.  I.,  1276;  removing  sunken  vessels  or 
craft  obstructing  or  endangering  navigation,  1281. 

Examinations  and  Subvets. — ^B^  River  Harbor,  Ma^  1282;  harbor  at  Hyannis, 
Mass.,  1284;  Cotuit  Harbor,  Mass.,  1287;  Vineyard  Haven,  Mass.,  for  harbor  of 
refuge,  1289;  Cottage  aty,  Mass.,  1293;  New  Bedford  Harbor,  Mass.,  1295;  West- 
port  Point  Harbor,  Mass..  1298;  channel  of  Assonet  River,  Mass.,  1300;  Pftwtucket 
River,  R.  L,  1302;  Providence  Harbor  and  River,  R.  I.,  1307. 

Habbob  LnffiB.— Mount  Hope  Bay,  at  Fall  River,  Mass.,  1311. 

APPENDIX  E. 
REPORT  OF  MAJ.  SMITH  S.  LEACH,  CORPS  OF  ENGINEERS. 

iMFBOVBifENTB. — ^Pawcatuck  River,  R.  I.  and  Conn.,  1320;  harbor  of  refuge  at  Ston- 
ington.  Conn.,  1322;  Mystic  River,  Conn.,  1323;  Thames  River,  Conn.,  1325;  Con- 
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Becticnt  IUtot  below  Hartford,  Conn.,  1328;  harbor  of  refuge  at  Dnck  Island, 
Ccmn.^1331;  New  Haven  Harbor,  Conn.,  1333;  breakwaters  at  New  Haven,  Conn., 
1336;  Housatonic  Riven  Conn.,  1337;  Bridgeport  Harbor,  Conn.,  1339;  Saugatack 
River  and  Weetport  Harbor,  Conn.,  1342;  Norwalk  Harbor,  Conn.,  1344;  Five- 
mik  River  Harbor,  Conn.,  1346;  Stamford  Harbor,  Conn.,  1347;  harbor  at  Coecob 
and  Miantis  River,  Conn.,  1349;  Greenwich  Harbor,  Conn.,  1350. 

Examination  and  Subvby. — ^ELarbor  of  New  London,  Conn.,  1861;  Milford  Harbor, 
Conn.,  1356. 

Habbob  LnnsB.— Thames  River  at  New  London,  Conn.,  1363;  New  Haven  Harbor, 
CoDUL,  1366;  East  Branch  of  Stamford  Harbor,  Conn.,  1368. 

APPENDIX  F. 

REPORT  OF  MAJ.  E.  H.  RUFFNER,  CORPS  OF  ENGINEERS. 

Ihpbotementb. — ^Port  Chester  Harbor,  N.  Y.,  1378;  Mamaroneck  Harbor,  N.  Y., 
1381;  Larchmont  Harbor,  N.  Y.,  1383;  East  Chester  Creek,  N.  Y.,  1387;  Bronx 
River,  N.  Y.,1389;  Mattituck  Harbor,  N.Y.,1392;  Port  Jefferson  Harbor.  N.Y., 
1393;  Huntington  Harbor,  N.  Y.,  1397;  Glencove  Harbor,  N.  Y.,  1399;  Flushing 
Bay,N.  Y.,  1401;  East  River  and  Hell  Gate,  N.  Y.,  1403;  Harlem  River,  N.  Y., 
1406;  Newtown  Creek,  N.  Y.,  1411:  Wallabout  Channel J^.  Y.,  1413;  Canarsie  Bay, 
N.  Y.,  1415;  Browns  Creek,  Sayville,  Long  Island,  N.  Y.jl417;  Patchogue  River, 
N.  Y.,  1419;  removing  sunken  vessels  or  craft  obstructing  or  endangering  naviga- 
tion, 1421. 

ExAMiNATioNB  AND  SuBVETs. — Port  Chester  Harbor,  N.  Y.,  1422;  New  Rochelle  Har- 
bor and  Echo  Bav,  N.  Y.,  1423;  Westchester  Creek,  N.  Y.,  1430;  Diamond  Beef 
and  Cocntiee  Reef,  Ep^^;  River,  N.  Y.,  1435;  Bay  Shore,  Long  Island,  N.  Y.,  1441; 
Patchogue  River,  N.  Y.,  from  Fire  Island  to  Patchogue,  1443;  Patchogue  River, 
N.  Y.,  1446;  SagHarbor,  N.  Y.,  1451;  Three-mile  Harbor,  Long  Island,  N.  Y.,  1454. 

Habbob  LiNBB.-HBast  River,  N.  Y.,  from  Oak  Point  to  Bronx  River,  1455;  East  River, 
N.  Y.,  from  Thirty-seventh  street  to  Thirty-eighth  street,  1457. 

APPENDIX  G. 
REPORT  OF  MAJ.  W.  L.  MARSHALL,  CORPS  OF  ENGINEERa 

IirpBovEMSNTB. — ^Now  York  Harbor,  N.  Y.,  1459;  Gowanus  Bay  Channel,  Bay  Ridge, 
Red  Hook,  and  Buttermilk  channels.  New  York  Harbor,  1464;  Gowanus  Creek 
Channel,  N.  Y.,  1469;  rranoving  sunken  vessels  or  craft  obstructing  or  endangering 
navigation,  1471, 

Habbob  Linbs.— Jersey  Flats,  upper  New  York  Bay,  opposite  Greenville,  N.  J.,  1475. 

APPENDIX  H. 

REPORT  OF  COL.  J.  W.  BARLOW,  CORPS  OF  ENGINEERS. 

Ikpbovbmbmts.— Harbor  at  Burlington,  Vt.,  1482;  Otter  Creek,  Vt,  1484;  Narrows  of 
Lake  Champion,  N.  Y.  and  Vt.,  1485;  Hudson  River,  N.  Y.,  1487;  harbor  at  Sau- 
eertiee,  N.  Y.,  1494;  harbor  at  Rondout.  N.  Y.,  1496;  harbor  at  Peekskill,  N.  Y., 
1498;  Passaic  River,  N.  J.;  1500;  channel  between  Staten  Island  and  New  Jersey, 
1502;  Elizabeth  River,  N.  J.,  1503;  Raritan  River,  N.  J.,  1504;  South  River,  N.  J., 
1606;  Raritan  Bav,  N.  J.,  1508:  Matawan  Creek,  N.  J.,  1510;  harbor  at  Ke^rt, 
N.  J.,  1511;  Shoal  Harbor  and  Compton  Creek,  N.  J.,  1512;  Shrewsbury  River, 
N.  J.,  1513;  Manasquan  (Squan)  River,  N.  J.,  1514;  removing  sunken  vessels  or 
craft  obstructing  or  endangering  navi^tion,  1516. 

ExAMDfATiONB  AifD  SuBVBYs.— Saugertics  Harbor,  N.  Y.,  1518:  Tarrytown  Harbor, 
N.  Y.,  1520;  Arthur  KiU.  or  Staten  Island  Sound,  N.  Y.  and.  N.  J.,  1525;  Passaic 
River,  N.  J.,  1530;  Woodbridge  Creek,  N.  J.,  1552. 

APPENDIX  I. 

REPORT  OF  LIEUT.  COL.  C.  W.  RAYMOND,  CORPS  OF  ENGINEERS. 

lMFBovBifBNTB.^Delaware  River,  N.  J.  and  Pa.,  1557;  harbor  between  Philadelphia, 
Pa.,  and  Camden.  N.  J.,  1566;  Schuylkill  River,  Pa.,  1570;  ice  harbor  at  Marcus- 
hook,  Pa.,  iron  pier  in  Delaware  Bay^  near  Lewes,  Del.,  1574;  Delaware  Break- 
water, DeL,  1575;  harbor  of  refuge,  Delaware  Bay,  Del.,  1576;  Rancocas  River, 
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N.  J.,  1678;  Cooper  Creek,  N.  J.,  1580;  Mantua  Creek,  N.  J.,  1682;  Afloway  Creek, 
N.  J.,  1583;  Gosnen  Creek,  N.  J.,  1585;  removing  sunken  vessels  or  craft  obstruct- 
ing or  endangering  navigation,  1587. 
Examinations  and  Bubveys. — Raccoon  Creek,  N.  J.,  1590;  Oldmans  Creek,  N.  J., 
1598;  Maurice  River.  N.  J.,  1605;  Tuckerton  Creek,  N.  J.,  1612;  Delaware  River, 
from  Philadelphia,  n.,  to  deep  water  in  Delaware  Bay,  1615. 

APPENDIX  J. 

REPORT  OF  GEN.  WM.  F.  SMITH,  UNITED  STATES  AGENT,  MAJOR  OF 
ENGINEERS,  UNITED  STATES  ARMY,  RETIRED. 

Impbovements,— Wilmington  Harbor,  Del^  1626;  Appoquinimink  River,  Del.,  1633; 
Smyrna  River,  Del.,  1635:  Murderkill  River,  Del.,  1637;  Mispillion  River,  Del., 
1639;  Broadkill  Creek,  Del.,  1641;  inland  waterwav  from  Chincoteague  Bay,  Va., 
to  Delaware  Bay,  at  or  near  Lewes,  Del.,  Susquehanna  River  above  and  below 
EEavrede  Grace,  Md.,  1642;  Rockhall  Harbor  and  inner  harbor,  at  Rockball,  Md., 
1643;  Queenstown  Harbor,  Md.,  1644;  Chester  River,  Md.,  from  Crumpton  to 
Jones  Landing,  1646;  Choptank  River,  Md.,  1646;  La  Trappe  River.  Md.,  1648; 
Warwick  River,  Md.,  1650;  Nanticoke  River,  Del.  and  Md.,  1652;  Broa^  Creek, 
Del.,  1653;  Wicomico  River  Md.,  1655;  Manokin  River,  Md.,  1657;  Pocomoke 
River,  Md.,  below  Snow  Hill,  1658;  removing  sunken  vessels  or  craft  obstructing 
or  endangering  navigation,  1660. 

Examinations  and  Surveys.— St.  Jones  Riven  Del.,  1662;  Elk  River,  Md.,  1665; 
Rockhall  Harbor,  Md.,  1670;  Queenstown  Harbor,  Md.,  1673;  Claiborne  Harbor 
Md.,  1677;  Tyaskin  (Wetipquin)  Creek,  Md.,  1681;  channel  to  Tangier  Island, 
Tangier  Sound,  Va.,  1684. 

APPENDIX  K. 

REPORT  OF  LIEUT.  COL.  0.  H.  ERNST,  CORPS  OF  ENGINEERS. 

Imfbovembntb. — Patapsco  River  and  channel  to  Baltimore,  Md.,  1687;  channel  to 
Curtis  Bay,  in  Patapsco  River,  Baltimore  Harbor,  Md.,  1692;  harbor  of  Southwest 
Baltimore  (Spring  Garden^,  Md.,  removing  sunken  vessels  or  craft  obstructing  or 
endangering  navigation,  lo93. 

Habbor  Lines. — Baltimore  Harbor  and  Patapsco  River,  Md.,  1693;  CurtiB  Bay, 
Baltimore  Harbor,  Md.,  1697. 

APPENDIX  L. 
REPORT  OF  LIEUT.  COL.  CHAS.  J.  ALLEN,  CORPS  OF  ENGINEERS. 

Improvements. — ^Potomac  River  at  Washington,  D.  C,  1702;  Potomac  River  below 

Washinffton.  D.  C,  1706;  Occoquan  Creek,  Va.,  1709;  Nomini  Creek,  Va,,  1711; 

Lower  Macnodoc  Creek,  Va.,   1714;  Rappahannock  River,  Va.,  1715:  Urbana 

Creek,  Va.,  1717;  harbor  at  Milford  Haven,  Va.,  1719;  York  River,  Va.,  1721; 

Mattaponi  River,  Va.,  1722;  Pamunkey  River,  Va.,  1724;  James  River,  Va.,  1725; 

Jamestown  Island,  Va.,  1736;  removmg  sunken  vessels  or  craft  obstructing  or 

endangering  navigation,  1738. 
Examinations  and  Surveys. — Patuxent  River,  Md.,  1739;  Breton  Bay,  Md,  1743; 

Carters  Creek,  Va.,  1747;  Jacksons  Creek,  Middlesex  County,  Va.,  1753;  James 

River  at  Richmond,  Va.,  1754. 
ELabbob  Lines. — James  River  at  Richmond,  Va.,  1761. 

APPENDIX  M. 
REPORT  OF  MAJ.  JAMES  B.  QUINN,  CORPS  OF  ENGINEERS. 

iMPBOvmaENTB. — ^Harbor  at  Norfolk  and  its  approaches,  Va.,  1763;  Western  Branch 
of  Elizabeth  River.  Va.,  Nansemond  River,  Va.,  1765;  Appomattox  River,  Va.,  1766; 
harbor  at  Cape  Cnarles  City,  Va.,  1768;  Nandua  Creek,  Va.,  1771;  waterway  from 
Norfolk,  Va.,  to  the  sounds  of  North  Carolina,  1773;  inland  water  route  from  Nor- 
folk, Va.,  to  Albemarle  Sound,  N.  C,  through  Currituck  Sound,  1778;  Edenton 
Bay,  N.  C,  1780;  Roanoke  River,  N.  C,  1782;  removing  sunken  vessels  or  craft 
obstructing  or  endangering  navigation,  1783. 

Examination  and  Survey. — Middle  Ground  Bar,  Hampton  Roads,  Va.,  1785. 

Habbob  Linbb.— Elizabeth  River,  at  Norfolk,  Va.,  1791. 
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PART  III. 

APPENDIX  N. 

REPORT  OF  CAPT.  E.  W.  VAN  0.  LUCAS,  CORPS  OF  ENGINEERS. 

Imfbovbickitb.— Ocracoke  Inlet,  N.  C,  1793;  Fishing  Creek,  N.  C,  1796;  Pamlico 
and  Tar  rivers,  N.  C,  1798;  Contentnia  Creek,  N.  C,  1801;  Trent  River,  N.  C, 
1802;  Neuse  River,  N.  C,  1804;  inland  waterway  between  Newbem  and  Beaufort, 
N.  C.,  1806;  harbor  at  Beaufort,  N.  C,  1808;  inland  waterway  between  Beaufort 
Harbor  and  New  River,  N.  C^  1810;  New  River,  N.  C,  1812;  Black  River,  N.  C, 
1813;  Northeast  OCape  Fear)  River,  N.  C,  1816;  Cape  Fear  River,  N.  C,  above 
Wilmington,  1816;  C&pe  Fear  River,  N.  C,  at  and  below  Wilmington,  1818;  Town 
Oeek,  Bronswick  County,  N.  C,  1827. 
ExAJONATioKB  AND  SuBVEY.— Harbor  of  refuge.  Cape  Lookout,  N.  C,  1829, 
Hasbos  LnrBB. — ^Trent  and  Neuse  rivers  at  Newbem,  N.  C,  1837. 

APPENDIX  O. 
REPORT  OF  CAPT.  J.  0.  SANDFORD,  CORPS  OF  ENGINEERa 

iMFBovKMBiiTs. — Waccamaw  River,  N.  C.  and  S.  C,  1841;  Little  Pedee  River,  S.  0., 
1845;  Great  Pedee  River,  S.  C,  1847;  Georgetown  Harbor,  8.  C,  1850:  Winyaii  Bay, 
S.  a,  1851;  Santee  River,  S.  C,  1856;  Wateree  River,  S.  C,  1860;  Congaree  River, 
S.  C,  1863;  Congaree  River,  S.  C. ,  from  Gervais  Street  Bridge,  Columbia,  to  Granby, 
1864;  harbor  at  Charleston,  including  SuUivans  Island  and  Mount  Pleasant  Shore, 
a  a,  1867;  Wappoo  Cut,  S.  C,  1872;  Beaufort  River,  S.  C,  1873;  removing  sunken 
vessels  or  craft  obstructing  or  endangering  navigation,  1875. 

Examinations  and  Surveys.— Lynchs  River,  S.  C.,  1876;  Sampit  River,  S.  C,  1883; 
EBtherville-Minim  Creek  Canal  to  Alligator  River,  S.  C,  1894;  Wee  Tee  Lake,  Wil- 
liamsburg County,  S.  C,  1903;  waterways  between  Charleston  Harbor  and  Alli- 
gator Cre^  S.  C,  1908. 

APPENDIX  P. 

REPORT  OF  CAPT.  OASSIUS  E.  GILLETTE,  CORPS  OF  ENGINEERS. 

iKPBOVKirENTB. — Savannah  Harbor,  Ga.,  1913;  Savannah  River,  Gra.,  1928;  Savannah 
River  above  Augusta,  Ga.,  1930;  Doboy  Bar,  Ga.,  1933;  Darien  Harbor,  Ga.,  1935; 
Altamaha  River,  Ga.,  1939;  Oconee  River,  Ga.,  1942;  Ocmulgee  River,  Ga.,  1944: 
Brunswick  Harbor,  tra.,  1948;  inside  water  route  between  Savannah,  Ga.,  and 
Femandina,  Fla.,  1953;  Cumberland  Sound,  Gra.  and  Fla.,  1956;  removing  sunken 
veoBels  or  craft  ob^ructing  or  endangering  navigation,  1961. 

Examination  and  Subvby. — Brunswig  Ga.,  inner  harbor,  1962. 

APPENDIX  Q. 

REPORT  OF  CAPT.  0.  H.  McKINSTRY,  CORPS  OF  ENGINEERS. 

IMFBOVE3CBNTB. — St  Johus  Rlvcr,  Fla.,  1967;  St  Johns  River  at  Orange  Mills  Flats, 
Fla..  1972:  Volusia  Bar,  Fla.,  1978;  Ocklawaha  River,  Fla.,  1980;  St  Augustine 
Harbor,  Fla.,  1981;  Indian  River,  Fla.,  1982;  harbor  at  Key  West,  Fla.,  and  entrance 
thereto,  1983;  removing  the  water  hyacinth  from  Florida  waters,  dredge  for  river 
and  harbor  improvements,  Fla.,  1985. 

Examination. — ^Biscavne  Bay,  Fla.,  from  Miami  to  the  sea,  via  Norris  Cut,  Bears  Cut, 
and  Gape  Florida  Imtrance,  respectively,  1986. 

APPENDIX  R. 
REPORT  OF  CAPT.  THOS.  H.  REES,  CORPS  OF  ENGINEERS. 

Impboveicentb. — Caloosahatchee  River,  Fla.,  2015:  Charlotte  Harbor  and  Peace  Creek, 
Fla.,  2017;  Sarasota  Bay,  Fla.,  2018;  Manatee  River,  Fla.,  2020;  Tampa  Bay,  Fla., 
2022;  Hillsboro  Bay,  Fla.,  2025;  Anclote  River,  Fla.,  2028;  Withlacoochee  River, 
Fla.,  2029;  Suwanee  River,  Fla.,  2030;  removing  sunken  vessels  or  craft  obstruct* 
ing  or  endangering  navigation,  2032. 

Examinations  and  Subveys. — Orange  River,  Fla.,  to  the  Caloosahatchee,  thence  to 
the  Gulf,  2032;  inside  passage  from  Punta  Rasa  to  Charlotte  Harbor,  Fla.,  2041; 
Boca  Grande  and  Charlotte  Harbor,  Fla.,  2048;  inside  passage  through  Sarasota 
Bay  to  Lemon  Bay,  Fla.,  2054;  Bay  at  Hudson,  Pasco  County,  Fla,  2166;  Crystal 
River,  Fla.,  2074. 

Habbob  liiNKB. — Hillsboix)  River  at  Tampa,  Fla.,  2084. 
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APPENDIX  S. 

REPORT  OF  CAPT.  C.  A.  F.  FLAGLER,  CORPS  OF  ENGINEERS. 

Improvbments.— Oarrabelle  Bar  and  Harbor.  Fla.,  2088:  Apalachicola  Bay,  Fla., 
2091;  Apalachicola  River,  the  Cut-off,  and  lower  Chipola  River,  Fla.,  2095;  iipi>er 
Chipola  River,  Fla.,  from  Marianna  to  ita  mouth,  2099;  Flint  River,  Ga..  2101; 
Chattahoochee  River,  6ra.  and  Ala.,  2106;  Choctawhatchee  River,  Fla.  and  Ala., 
2112;  Lagrange  Bayou,  Fla.,  including  Holmes  River  from  Vernon  to  its  moutli, 
2116;  Pensacola  Harbor.  Fla.,  2118;  Blackwater  River.  Fla.,  2126;  Escambia  and 
Conecuh  rivers,  Fla.  ana  Ala.,  2129;  Alabama  River,  Ala.,  2132;  Coosa  River,  Gr&. 
and  Ala.,  2137:  operating  and  care  of  canals  and  other  works  of  navigation  on  CcK>ea 
River,  Ga.  ana  Ala.,  21^. 

Examinations  and  Surveys.— Ocklockonnee  River,  Fla.,  2146;  East  Pass  at  entrance 
to  Carrabelle  Harbor,  Fla.,  2162. 

ELabbob  Lines. — St  Georges  Sound  at  Dog  Island,  Fla.,  2158. 

APPENDIX  T. 

REPORT  OF  MAJ.  WM.  T.  ROSSELL,  CORPS  OF  ENGINEERS. 

Impbovbmentb. — Harbor  at  Mobile,  Ala.,  2161;  Black  Warrior  River,  Ala.,  from  Tus- 
caloosa to  Daniels  Creek,  2167;  operating  and  care  of  locks  and  damson  Black 
Warrior  River,  Ala.,  2171;  Warrior  and  Tombigbee  rivers,  Ala.  and  Miss.,  2177: 
Noxubee  River,  Miss,  2208;  Pascagoula  River  Miss.,  2209;  Pascagoula  River  and 


Miss.,  2218:  Pearl  River  between  Carthage  and  Jackson,  Miss.,  2220;  Pearl  River 
between  Edinburg  and  Carthage,  Miss.,  2221;  Bogue  Chitto,  Liu,  2222;  removing 
sunken  vessels  or  craft  obstructing  or  endangering  navigation,  2223. 

APPENDIX  U. 
REPORT  OF  MAJ.  H.  M.  ADAMS,  CORPS  OF  ENGINEERS. 
Inspection  of  the  improvement  of  the  South  Pass  of  the  Mississippi  River,  2225. 

APPENDIX  V. 
REPORT  OF  MAJ.  H.  M.  ADAMS,  CORPS  OF  ENGINEERS. 

Improvements. — Chefunte  River  and  Bogue  Falia,  La.,  2240;  Tickfaw  River  and  its 
tributaries,  La.,  2241;  Amite  River  and  Bayou  Manchac,  La.,  2243^  closing  cre- 
vasse in  Pass  a  Loutre,  Mississippi  River,  2245;  outlet  of  the  Mississippi  Kiver, 
2246;  bayou  Lafourche,  La.,  2249;  Bayou  Plaquemine,  Grand  River,  ana  Pigeon 
bayous.  La.,  2251;  Bayou  Courtableau,  La..  2259;  Bayou  Tecbe,  La.,  2260;  channel, 
bay,  and  passes  of  Bayou  Vermilion,  La.,  2262;  Mermentau  River  and  tributaries, 
La.,  2264;  mouth  and  passes  of  Calcasieu  River,  La.,  2266;  Johnsons  Bayou,  La., 
2268;  removing  water  nyacinths  from  Louisiana  waters,  2270;  mouths  of  Sabine 
and  Neches  rivers,  Tex.,  2272;  Sabine  River,  Tex.,  2274;  harbor  at  Sabine  Pass, 
Tex.,  2276;  Homochitto  River,  Miss.,  2280;  removing  simken  vessels  or  craft 
obstructing  or  endangering  navigation,  2282. 

Examinations  and  Surveys. — Atcbafalaya  Bay,  La.,  2282;  Southwest  Pass,  Missis- 
sippi River,  2287;  channel  through  Sabine  Lake,  Tex.  and  La.,  2302. 

PART  IV. 
APPENDIX  W. 

REPORT  OF  CAPT.  C.  S.  RICHE,  CORPS  OF  ENGINEERS. 

Improvements. — Galveston  Harbor,  Tex.,  2308;  ship  channel  in  Galveston  Bay,  Tex., 
2325;  channel  from  Galveston  Harbor  to  Texas  City,  Tex.,  2326;  Galveston  Ship 
Channel  and  Buffalo  Bayou,  Tex.,  2327;  operatingand  care  of  Morgans  Canal,  Tex., 
2828;  Trinity  River,  Tex.,  2329;  Buffalo  Bayou,  Tex.,  2330;  channel  in  West  Gal- 
vi^ton  Bay,  Tex..  2331;  mouth  of  Brazos  River,  Tex.,  2332;  Brazos  River  between 
Volasco  and  Ricnmond,  West  Galveston  Bay  Channel,  Double  Bayou,  and  the 
mouths  of  the  adjacent  streams,  Tex.,  2334;  Brazos  River,  Tex.,  2335;  Arans^ 
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FasB,  Tex.,  2336^  harbor  at  Brazoe  Santiago,  Tex.,  2340;  removing  sunken  vessels 

or  craft  obetracting  or  endancerinff  navigation,  2341. 
£xAiciNATioN8  AND  SURVEYS. —-Turtle  Bayou,  Tex.,  2342;  Trinity  River,  Tex.,  2348; 

East  Bay  Bayou,  Tex.,  2379;  Clear  Creek,  Tex.,  2386;  Dickinson  Bayou,  Tex.,  2396; 

Chocolate  Bayou,  Tex.,  2403;  Highland  Bayou,  Tex.,  2410;  Bastrop  Bayou,  Tex.. 

2414;  Oyster  Creek,  Tex.,  2418;  mouth  of  Brazos  River,  Tex.,  2426:  San  Bernard 

River,  Tex.,  2438;  Caney  Creek,  Tex.,  2453;  Colorado  River,  Tex.,  from  mouth  to 

foot  of  great  raft,  2458;  canal  around  the  raft  in  Colorado  River,  in  Matagorda 

County,  Tex.,  2461;  harbor  at  Alligator  Head,  Matagorda  Bay,  Tex.,  2462;  harbor 

at  Brazos,  Santiago,  Tex.,  2469. 
Hasbob  Linbb. — Galveston  Harbor,  Tex.,  at  Fort  San  Jacinto,  2475;  San  Jacinto  Bay 

at  L^>orte,  Tex.,  2476. 

APPENDIX  X. 
REPORT  OF  MAJ.  THOS.  L.  CASEY,  CORPS  OF  ENGINEERa 

Impbovkmkntb.— Red  River,  La.,  Ark.,  and  Ind.  Ter.,  2480;  Cypress  Bavou,  Tex. 
and  La.,  2502;  Ouachita  and  Black  rivers.  Ark  and  La.,  2503;  Bayou  Bartholomew, 
La.  and  Ark.,  2513;  Bceuf  River,  La.,  2515;  Tensas  River  and  Bayou  Ma^^on,  La., 
2517;  Tazoo  River,  Miss.,  2519;  mouth  of  Yazoo  River  and  harbor  at  Vicksburg, 
Mias.,  2524;  Tallahatchie  River,  Miss.,  2534;  Big  Sunflower  River,  Miss.,  2537;  water 
gauges  on  Mississippi  River  and  its  principal  tributaries,  2540. 

Examinations  and  Surveys. — Ouachita  and  Black  rivers.  Ark.  and  La.,  2544;  Red 
River,  Tex.,  2565;  Alexandria  Harbor,  La.,  .^ 


APPENDIX  Y. 
REPORT  OF  CAPT.  ROBERT  McGREGOR,  CORPS  OF  ENGINEERa 

Impbovements. — ^Removing  obstructions  in  Arkansas  River,  Ark.  and  Eans.,  2577; 
Arkansas  River,  Ark.,  ^1;  White  River,  Ark.,  2592:  Upper  White  River,  Ark., 
^96;  Buffalo  Fork  of  White  River,  Ark.,  2601;  Cache  River,  Ark^  2602;  Black 
River,  Ark.  and  Mo.,  2604;  Current  River,  Ark.  and  Mo.,  2608;  St  Frauds  River, 
Ark.,  2610;  removing  sunken  vessels  or  craft  obstructing  or  endangering  naviga- 
tion. 2613. 

ExAMiNATioNa— Current  River,  Mo.,  2614;  St  Francis  River,  Mo.,  2618. 

•     APPENDIX  Z. 
REPORT  OF  CAPT.  EDW.  BURR,  CORPS  OF  ENGINEERS. 

Imfbovsmsntb. — ^Removing  snags  and  wrecks  from  Mississippi  River  below  Missouri 
River,  2621;  Mississippi  River  between  Ohio  and  Missouri  rivers,  2631;  harbor  at 
St  Louis,  Mo.,  2664;  to  prevent  the  Mississippi  River  from  breaking  through  into 
the  (>u^e  River  at  Beechridge,  above  Cairo,  111.,  2666. 

Examinations  and  Sukvbys.— -Mississippi  River  below  Rockwood,  111.,  2667;  Missis- 
sippi River  at  or  near  Beechridge,  111.,  2672. 

APPENDIX  A  A- 
REPORT  OF  MAJ.  C.  McD.  TOWNSEND,  CORPS  OF  ENGINEERS. 

iHFROvsnNTB. — Operating  snag  boats  and  dredge  boats  on  Upper  Mississippi  River, 
2679;  Mississippi  River  between  mouth  of  Missouri  River  ana  St  Paul^  2o92;  oper- 
ating and  care  of  Des  Moines  Rapids  Canal  and  Dry  Dock,  2744;  operatmg  and  care 
of  Galena  River  improvement.  III.,  2752;  harbor  at  La  Crosse.  Wis.,  2755. 

Examinations  and  Subvey. — ^Mississippi  River  in  vicinity  of  Quincy,  111.,  2756; 
Mississippi  River  opposite  Bellevue,  Iowa,  2759;  east  shore  of  I^e  repin,  Missis- 
sippi River,  2763. 

APPENDIX  B  B. 

REPORT  OF  MAJ. F.V.ABBOT, CORPS  OF  ENGINEERS. 

Ikpbovkmbntb.— Mississippi  River,  between  St  Paul  and  Minneapolis,  Minn.,  2768: 
construction  of  reservoirs  at  headwaters  of  Mississippi  River,  2786;  operating  and 
care  of  reservoirs  at  headwaters  of  Mississippi  River.  2800;  Chippewa  River,  in- 
cluding yellow  banks,  Wis.,  2806;  St  Croix  River,  Wis.  and  Mmn.,  2809;  Mume- 
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sota  River,  Minn.,  ^12;  Bed  River  of  the  North,  Minn,  and  N.  Dak.,  2814;  bar  at 
mouth  of  Warroad  River,  Minn.,  2820;  ganging  MiasisBippi  River  at  or  near  St. 
Paul,  Minn.,  2821. 
ExAMiNATiom  AND  SuBVEYB.— Red  Lake  and  Red  Lake  River,  Minn.,  2828;  Otter 
Tail  Lake  and  Otter  Tail  River.  Minn..  2830;  Big  Stone  Lake  and  Lake  Traverse, 
Minn,  and  S.  Dak.,  2833;  St  Croix  River.  Minn.,  2836;  Minnesota  River,  Minix., 
2840;  Red  Itiver  of  the  North,  Minn,  and  N.  Dak.,  2841. 

APPENDIX  C  C. 

REPORTS  OF   LIEUT.  COL.  AMOS  STICKNEY,  CORPS  OF  ENGINEEBS, 
PRESIDENT  MISSOURI  RIVER  COMMISSION. 

FmuMiNABY  examinations  and  surveys  of  Missouri  River  at  Hiintsdale  and  Napoleon* 
Mo.,  2847,  2852. 

APPENDIX  D  D. 

REPORT  OF  CAPT.  H.  M.  CHITTENDEN,  CORPS  OF  ENGINEERS. 

Impbovbmbntb. — ^Missouri  River  between  Stubbs  Ferry,  Mont.,  and  lower  limits  of 
Sioux  City,  Iowa,  2859;  snagging  Upper  Missouri  River,  2882. 

APPENDIX  E  E. 

REPORT  OF  LIEUT.  COL.  M.  B.  ADAMS,  CORPS  OF  ENGINEERS. 

iMFBOvmaons.— Obion  River,  Tdnn.,  2887;  Forked  Deer  River,  Tenn.,  2889;  Cum- 
berland River,  Tenn.  and  Ky.,  2891. 

PART  V. 

APPENDIX  F  F. 

REPORT  OF  MAJ.  DAN  C.  KINGMAN,  CORPS  OF  ENGINEERS. 

iMFBOTnoNTs.— Tennessee  River,  2907;  operatinff  and  care  of  Muscle  Shoals  Canal, 
Tennessee  River,  2934;  French  Broad  River  and  litUe  Pigeon  River,  Tenn.,  2944; 
Clinch  River,  Tenn.  and  Va.,  2948;  Elk  River,  Tenn.  and  Ala.,  2952. 

ExAMiNATioifB  AND  SuBVETB.— Teunessoo  River  at  the  "Suck,"  or  mountain  section, 
below  Chattanooga,  Tenn.,  2956;  Tennessee  River  at  Moccasin  Bend,  below  Chat- 
tanooga, T^nn.,  8005;  Tennessee  River  between  Bridgeport  and  Decatur,  Ala.,  3008; 
Hiwaasee  River,  Tenn.,  3010;  French  Broad  River,  Tenn.,  3018;  Holston  River, 
Tenn^3058;  Clinch  River,  Tenn.,  3065;  Powells  River,  Va.  and  Tenn.,  3067;  Rich- 
land Kiver,  Tenn.,  3074;  Elk  River,  Tenn.  and  Ala.,  8077. 

APPENDIX  G  G. 
REPORT  OF  MAJ.  W.  H.  BIXBY,  CORPS  OF  ENGINEERa 

Improvbicmntb.— Ohio  River,  3085;  operatinff  sna^  boat  on  the  Ohio  River,  3129; 
operating  and  care  of  Davis  Island  Dam,  Ohio  River,  3140;  movable  dams  in  Ohio 
I&ver,  3146. 

Examinations  and  Susvetb. — ^Licking  River,  Ey.,  3155;  Ohio  River  from  Mound 
City  to  Cairo,  HI.,  3185;  Ohio  River  at  or  near  New  liber^.  111.,  3191;  Ohio 
River  from  Marietta,  Ohio,  to  mouth  of  Big  Miami  River,  3201;  Ohio  River  at 
Madison,  Ind.,  3215;  river  bank  at  Paducah,  £y.  (Tennessee  River),  3219. 

APPENDIX  H  H. 
REPORT  OF  MAJ.  CHAS.  F.  POWELL,  CORPS  OF  ENGINEERa 

Imfbovsmsntb.— Mononsahela  River,  W.  Va.,  3225 ;  Monongahela  River,  Pa.,  3228; 
operating  and  care  of  locks  and  dains,  Monongahela  River,  W.  Va.  and  Pa^  3233; 
harbor  of  Pittsbuig,  Pa.,  3254;  construction  of  locks  and  dams  at  Herr  Ijdand, 
above  head  of  Six-mile  Island,  and  at  Springdale,  Allegheny  River,  3257;  Alle- 
gheny River,  Pi.,  3263. 

Examinations  and  Subvby.— West  Fork  River,  W.  Va.,  3267;  Youghiogheny  River, 
P^,  from  West  Newton  to  its  mouth,  3283. 
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APPENDIX   I  L 

REPOKT  OP  OAPT.  H.  F.  HODGES,  CORPS  OF  ENGINEERS. 

iMPBavuuDiTB. — ^Muskingum  River,  Ohio,  3297;  operating  and  care  of  locks  and 
duns  on  Moflkingam  River,  Ohio,  3300;  Little  Kanawha  River,  W.  Va.,  3317:  operat- 
ing azid  care  of  lock  and  dam  on  Little  Kanawha  River,  W.  Va.,  3319;  Kanawha 
RiTer,  W.  Va.,  3322;  operating  and  care  of  locks  and  dams  on  Kanawha  River,  W.  Va., 
S25;  Elk  Wver,  W.  Va.^3337;  Gauley  River,  W.  Va., 3340;  Guyandot  River,  W.  Va., 
3343;  Biff  Sandy  River,  W.  Va.  and  Ky.,  3347;  operating  and  care  of  lock  and  dam  in 
6^  Sandy  River,  W.  Va.  and  Ky.,  3353;  Tug  Fork  of  Big  Sandy  River,  W.  Va.  and 
Ky.,3357;  Levisa  Fork  of  Big  Sandy  River,  Ky.,3360;  Kentucky  River,  Ky.,  3363; 
operating  and  care  of  locks  and  dams  in  Kentucky  River,  Kv.,  3369. 

ExAioMATioKS  AND  SuBVEY.— Elk  River,  W.  Va.,3392;  Guyandot  River,  W.  Va., 
3366;  Bi%  Sandy  River,  W.  Va.  and  Ky.,  including  Levisa  and  Tug  forks,  3400. 

APPENDIX  J  J. 

REPORT  OF  OAPT.  GEO.  A.  ZINN,  CORPS  OF  ENGINEERS. 

iMPaoTBMXNTB.— Falls  of  the  Ohio  R^ver  at  Louisville,  Ky., 3463;  operatingand  caie 
ol  Louisville  and  Portland  Oanal,  Ky.,  3482;  Wabash  River,  Ind.  and  I11.l3497; 
o^omting  and  care  of  lock  and  dam  at  Grand  Rapids,  Wabash  River,  3498;  White 
tM —  x_j    oe/w\.  /> J —  Tr_    nr/%1. 1^__  — j £  locks  and  dams 

operating  and 

^ ,  Kv..  354L 

EzAMDuxxoN. — Green  River,  Ky.,  3542. 

APPENDIX  K  K. 
REPORT  OF  MAJ.  CLINTON  B.  SEARS,  CORPS  OF  ENGINEERa 

Impbovkbcbmtb. — Harbor  at  Grand  Marais,  Minn.,  3547;  harbor  at  Agate  Bay,  Minn., 
3551;  harbor  at  Duluth,  Minn.^  and  Superior,  Wis.,  3554;  harbor  at  Ashland,  Wis., 
8592;  harbor  at  Ontona^n,  Mich.,  3595;  waterway  from  Keweenaw  Bay  to  Lake 
Superior,  Mich.,  3598;  narbor  at  Marquette,  Mich.,  3606^  harbor  of  rerage,  Mar- 
quette Bay,  Mich.,  3608;  harbor  of  refuge  at  Grand  Manus,  Mich.,  3610. 

ExAMiNATioNB  AND  SuRVBTs. — Canal  betwceu  Lake  Superior  and  Mississippi  River, 
3613;  harbor  of  refuge  at  Two  Islands,  or  Saxton,  Minn.,  3629;  harbor  at  Port- 
wing,  Wis.,  3630;  Copper  Harbor,  Mich.,  3636. 

Habbob  Linbs.— Ihiluth  and  Superior  Harbor,  Minn,  and  Wis.,  3642. 

APPENDIX  L  L. 
REPORT  OF  CAPT.  J.  G.  WARREN,  CORPS  OF  ENGINEERa 

IicPBovEMBNTB. — Meuominee  Harbor,  Mich,  and  Wis.,  3650;  Menominee  River, 
Mich,  and  Wis.,  3653;  Oconto  Harbor,  Wis.,  3654;  Green  Bay  Harbor,  Wis.,  3667: 
Sturgeon  Bay  and  Lake  Michigan  Ship  Qinal,  Wis.,  3659:  operating  and  care  of 
Sturgeon  Bay  and  Lake  Michigan  Ship  Canal,  Wis. ,  3666;  harbor  of  refuge  at  entrance 
of  Sturgeon  Bay  and  Lake  Michigan  Ship  Canal,  Wis.,  3672;  Ahnapee  Harbor, 
Wis.,  3674;  Kewaunee  Harbor,  Wis.,  3679;  Two  Rivers  Harbor,  Wis.,  3681;  Man- 
itowoc Harbor,  Wis.,  3683;  Sheboygan  Harbor,  Wis.,  3687;  Port  Washington  Har- 
bor, Wis.,  3692;  harbor  of  refuge  at  Milwaukee,  Wis.,  3695;  Milwaukee  Harbor, 
Wis.,  3697;  South  Milwaukee  Harbor,  Wis.,  3701:  Kacine  Harbor,  Wis.,  3702; 
Kenosha  Harbor,  Wis,,  3706;  Wauk^an  Harbor,  111.,  3709;  Fox  River,  Wis.,  3712; 
operating  and  care* of  locks  and  dams  on  Fox  River,  Wis.,  3721. 

ExAJOKATioNS  AND  SuBVBYB. — ^Meuomiuee  River,  Mich,  and  Wis.,  3739;  harbor  at 
Oconto,  Wis.,  3745;  Green  Bay 'Harbor,  Wis.,  3747;  harbor  at  Kewaunee,  Wis.,  3752; 
harbor  at  Two  Rivers,  Wis.,  3759;  Manitowoc  Harbor,  Wiau  3761;  harbor  at  Port 
Washington,  Wis.,  3766;  harbor  at  Kenosha,  Wis.,  3767;  Waukegan  Harbor,  IlL, 
3769. 

Habbob  Linbb. — ^Kenosha,  Wis.,  3776. 

APPENDIX  M  M. 

REPORT  OF  MAJ.  J.  H.  WILLARD,  CORPS  OF  ENGINEERa 

bcPBOYBicsiraB.— Chicago  Harbor,  111.,  3779;  Chicago  River,  111.,  3784;  Calumet  Har- 
bor, IlL,  3788;  Oaumet  River,  111.  and  Ind.,  3792;  Illinois  River,  HI.,  3798;  operat- 
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in^  and  care  of  Lagrange  and  Kampsville  Locks  and  Dams,  Illinoie  Biver^  8806; 
nfinois  and  Miseissippi  Canal,  3810;  operating  and  care  of  Dlinois  and  MiaeaiBsippi 
Canal  (canal  around  lower  rapids  of  Rock  River,  HI.) ,  3853. 
Examination  and  Survey. — ^Upper  Illinois  and  Lower  Des  Plaiiias  rivers,  UL,  3855; 
Chicago  River,  lU.,  3803. 

APPENDIX  N  N. 

REPORT  OF  CAPT.  CHESTER  HARDING,  CORPS  OF  ENGINEERS. 

[mpbovbments.— Michigan  City  Harbor,  Ind.,  3873:  St.  Joseph  Harbor,  Mich.,  3879; 
St  Joseph  River,  Mich.,  3883;  South  Haven  Harbor,  Mich.,  3884;  Saugatuck  Har- 
bor, Mich.,  3887;  Kalamazoo  River,  Mich.,  3890;  Holland  (Black  Lake)  Harbor, 
Mich.,  3891;  Grand  Haven  Harbor,  Mich.,  3895;  Grand  River,  Mich.,  3899;  Muske- 

Son  Harbor,  Mich.,  3905;  White  Lake  Harbor,  Mich.,  3909;  Pentwater  Harbor, 
lich.,  3913;  Ludington  Harbor^  Mich.,  3916;  Manistee  Harbor,  Mich.,  3919;  harbor 
of  refuge  at  Portage  Lake,  Manistee  County,  Mich.,  3922;  Frankfort  Harbor,  Mich., 
3925;  Charlevoix  Harbor,  Mich.,  3928;  Petoskey  Harbor,  Mich,,  8932;  removing 
sunken  vessels  or  craft  obstructing  or  endangering  navigation,  3933. 
Examinations.— Muskegon  River.  Mich.,  3934;  channel  from  Lake  Michigan  to  Stony 
Lake,  Mich.,  8939;  Arcadia,  Mich.,  8942. 

• 

PART   VI. 
APPENDIX  O  O. 

REPORT  OF  UEUT.  COL.  G.  J.  LYDECKER,  CORPS  OF  ENGINEERS. 

Improvements. — Ship  canal  connecting  the  waters  of  the  Great  Lakes  between  Chi- 
cago, Duluth,  and  Buffalo,  3947;  St  Marys  River  at  the  Falls,  Mich.,  3952;  oper- 
ating and  care  of  St.  Marys  Falls  Canal,  ^{ich.,  3956;  Hay  Lake  Channel,  St  Marys 
River,  Mich.,  3969;  Cheboygan  Harbor,  Mich.,  3973;  Alpena  Harbor  (Thunder 
Bay  River),  Mich.,  3976;  sia^aw  River,  Mich.,  3978;  Sebewaing  River,  Mich., 
3981;  harbor  of  refuge  at  Sandbeach,  Lake  Huron,  Mich.,  3983;  mouth  of  Black 
River,  Mich.,  3986;  Black  River  at  Port  Huron,  Mich.,  3987;  Pine  River,  Mich.. 
3989;  Belle  RiverJMich.,  3991;  St  Clair  Flats  Canal,  Mich.,  3993;  operating  and 
care  of  St  Clair  Flats  Canal,  Mich.,  3994;  Clinton  River,  Mich.,  3996;  Detroit 
River,  Mich.,  3997;  Rouge  River,  Mich.,  4006. 

Examinations  and  Surveys. — Mackinac  Harbor,  Mich.,  4008:  Cheboygan  Harbor, 
Mich.,  4012;  Detroit  River,  Mich.,  4015. 

APPENDIX  P  P. 
REPORT  OF  COL.  JARED  A.  SMITH,  CORPS  OF  ENGINEERa 

Improvements. — Monroe  Harbor,  Mich.,  4019;  Toledo  Harbor,  Ohio,  4022;  Port 
Clinton  Harbor,  Ohio,  4038;  Sandusky  Harbor,  Ohio,  4042;  Huron  Harbor,  Ohio, 
4051;  Black  River  (Lorain)  Harbor,  Ohio,  4054;  Cleveland  Harbor,  Ohio,  4063; 
Fairport  Harbor,  Ohio,  4070;  Ashtabula  Harbor,  Ohio.  4075;  breakwater  construc- 
tion at  harbors  on  Lake  Erie,  4084;  Conneaut  Harbor,  Ohio,  4091;  removing  sonken 
veasels  or  craft  obstructing  or  endangering  navigation,  4094. 

APPENDIX  Q  Q. 
REPORT  OF  MAJ.  T.  W.  SYMONS,  CORPS  OF  ENGINEERa 

Improvements.— Erie  Harbor,  Pa.,  4099;  harbor  at  Dunkirk,  N.  Y.,  4108;  Buffalo 
Harbor,  N.  Y.,  4113;  Buffalo  entrance  to  Erie  Basin  and  Black  Rock  Harbor,  N.  Y., 
4135;  Tonawanda  Harbor  and  Niagara  River,  N.  Y.,  4138;  Niagara  River  from 
Tonawanda  to  Port  Day,  N.  Y.,  4144. 

Examinations  and  Survey.— Dunkirk  Harbor,  N.  Y.,  4148;  Tonawanda  Harbor  and 
Creek,  N.  Y.,  4152. 

Harbor  Lines.- Buffalo  Harbor,  N.  Y.,  4156;  Niagaia  River  at  North  Tonawaiidai 
N.  Y.,  4159. 
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foot  of  Lake  Ontario,  4175;  Ogdensburg  Harbor,  N.  Y.,  4177;  removing  simken 
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APPENDIX  S  S. 
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iMFBOvnaDm.— Alviso  Harbor,  CaL,  4218;  San  Francisco  Harbor,  CaL,  4215;  Oak- 
land Harbor,  Cal.,  4218:  San  Joa<juin  River,  Cal.,  4223;  Mokelumne  River,  Cal., 
4226;  Sacramento  and  Feather  nveis,  Cal.,  4227;  Sacramento  River,  CaL,  from 
Sacramento  to  the  mouth,  4230;  Napa  River,  Cal.,  4234;  Petaluna  Creek,  Cal., 
4236;  Humboldt  Harbor  and  Bay,  Cal.,  4237. 

Examinations.— Harbor  at  South  San  Francisco,  CaL,  4248;  Suisun  Creek,  Cal.,  4260; 
Napa  River,  CaL,  4253;  Sonoma  Creek,  Cal.,  4256;  channel  between  Straits  of  Kar- 
qmnes  and  the  Golden  Gate,  Cal.,  4258;  Crescent  Bay  (Crescent  City  Harbor) ,  Cal., 
4262. 

APPENDIX  D  U. 
REPORT  OF  CAPT.  WM.  W.  HARTS,  CORPS  OF  ENGINEERS. 

Improvkments.— Port  Orford  Harbor,  Oreg.,  4265;  Coquille  River,  Oreg.,  4266; 
Goquille  River,  Oreg.,  between  Coquille  and  Myrtle  Pomt,  4271;  entrance  to  Coos 
Bay  and  Harbor,  Oreg.,  4274;  Coos  Bay,  Or^.,  4280;  Coos  River,  Oreg.,  4283;  Sius- 
law  River,  Oree.,  4286;  YaquinaBay,  Oreg.,  4291;  examination  Yaquina Bay,  Or^., 
^93^TillamookBavand  Bar.  Oreg.,  4314;  Upper  Columbia  and  Snake  rivers,  Oreg. 
and  Wash.,  4319;  Oolumbia  River  at  Three-mile  Rapids  and  boat  railway  from  The 
Dalles  Rapids  to  Celilo  Falls,  4322;  canal  at  the  Cascades,  Columbia  River,  Oreg., 
4324;  oi)erating  and  care  of  canal  and  locks  at  the  Cascades,  Columbia  River,  43^}; 
Columbia  River  between  Vancouver,  Wash.,  and  mouth  of  Willamette  River,  4334; 
Clearwater  River,  Idaho,  4337. 

ExAMiNAHON.—Snake  River,  Wash.,  4338. 

APPENDIX  V  V. 
REPORT  OF  CAPT.  W.  C.  LANGFITT,  CORPS  OF  ENGINEERS. 

Improvements. — Long  Tom  River,  Oreg.,  4346;  Willamette  River  above  Portland, 
and  Yamhill  River,  Oree.,  4347;  Columbia  and  Lower  Willamette  rivers  below 
Portland,  Oreg.,  4352;  Cmumbia River,  Oreg.,  below  Tongue  Point,  4360;  mouth  of 
Columbia  River,  Orwj.  and  Wash.,  4361;  Clatskanie  River,  Ore^.,  4363;  Lewis 
River,  Wash.,  4364;  Cowlitz  River,  Wash.,  4366;  gauging  Columbia  River,  Oreg. 
and  Wash.,  4368. 

Examinations  and  Subvbt§. — Canal  and  locks  at  Willamette  Falls,  Willamette 

•  River,  Oreg.,  4368;  Lower  Willamette  and  Columbia  rivers  below  Portland,  Or^., 
4416;  mouth  of  Columbia  River,  Oreg.  and  Wa^ih.,  4430. 

IIaebob  Lines. — Willamette  River  at  Portland,  Oreg.,  4456. 
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APPENDIX  W  W. 

REPORT  OF  CAPT.  HARRY  TAYLOR,  CORPS  OF  ENGINEERa 

Impbovkmentb. — Willapa  River  and  Harbor,  Waah.,  4463;  Grays  Harbor  and  Ixtr 
entrance,  Wash.,  4468;  Chehalis  River,  Wa8h^4476;  Paget  Sound  and  its  tribu- 
tary waters.  Wash..  4477;  01)rmpia  BLarbor,  Wash.,  4481;  waterway  connectiii^ 
Paget  Soand  wiUi  lakes  Union  and  Washington,  4483;  Everett  Harbor,  Wasli., 
4485:  Swmomish  Slough,  Wash.,  4487;  Okanoean  River,  Wash.,  4489;  Pend 
Oreille  River,  Wash.,  fi94;  Kootenai  River,  IdaJbo,  between  Bonnera  Ferry  and 
the  international  boundary  line.  4500;  Flathead  River,  Mont,  4501. 

Examination  and  Subvst. — ^Neah  Bay,  W^lsh.,  4502. 

APPENDIX  X  X. 

REPORT  OF  LIEUT.  COMMANDER  JOHN  0.  FREMONT,  U.  8.  N.,  SUPER- 
VISOR. 

SuFSBYisiON  of  the  harbor  of  New  York,  4513. 

PART  VII. 
APPENDIX  Y  Y. 

REPORT  OF  THE  MISSISSIPPI  RIVER  COMMISSION. 

Q.  L.  GiLLBSPis,  colonel.  Corps  of  Engineers,  U.  S.  A.,  president;  Amos  Stickney, 
lieatenant-colonel.  Corps  of  Engineers,  U.  S.  A. ;  Thos.  H.  Handbury,  major.  Corps 
of  Engineers,  U.  S.  A.;  Henry  L.  Marindin,  assistant,  United  States  Coast  and 
Geodetic  Survey;  B.  M.  Harrod,  Robert  S.  Taylor,  and  J.  A.  Ockerson,  commis- 
sioners. 

Annual  Repobt  for  Fiscal  Year  bndinq  June  30,  1900,  4525. 

Appendix  1. — Paper  by  Maj.  Geo.  McC.  Derby,  Corps  of  Engineers,  on  changes  in 
flood  heights,  fourth  district,  Mississippi  River,  4551. 

Appendix  2. — Report  of  Capt.  Mason  M.  Patrick,  Corps  of  Engineers,  secretary  of  • 
tiie  Mississippi  Kiver  Commission,  on  work  done  in  office  of  Commission  on  sur- 
veys, gauges,  and  observations,  dredges  and  dredging,  and  on  experimental  dikes, 
4557;  (A)  laws  affecting  the  Mississippi  River  Conmiission  July  1, 1899,  to  June  30, 
1900,  4574;  (B)  specifications  for  the  construction  of  self-propelling  hydraulic 
dredges  Kapjpa  and  Henry  Flady  4575;  (C)  specifications  for  the  construction  of 
refrij^rating  plants,  dredge  Iota,  and  large  tenders,  4600;  (D)  report  of  Assistant 
Engineer  A.  T.  Morrow  on  work  done  by  the  topographical  party  under  his  charge, 
and  on  reconnaissance  made  by  Assistent  Engineer  Geo.  H.  French  during  tne 
field  season  of  1899,  4603;  (E)  report  of  surveyor  W.  S.  Williams  on  precise-level 
work  from  Baton  Rouge,  La.,  to  mouth  of  South  Pass,  in  1897-98,-and  from  Fort 
Adams,  Miss.,  to  Baton  Rogue,  La.,  and  New  Orleans,  La.,  to  Biloxi,  Miss.,  in  1900, 
4622;  (F)  report  of  Assistant  Engineer  Kivas  TuUy  on  work  pertaining  to  gauges, 
reduction  of  physical  data,  office  records  and  publications,  4740;  ((?)  report  of 
Assistant  Engmeer  C.  W.  Sturtevant  on  dredging  operations  on  the  Mississippi  River 
between  Cairo,  lU.,  and  Head  of  Passes,  La.,  and  on  care  and  repair  of  plant,  4759; 
(H)  report  of  Assistant  Engineer  William  Gerig  on  experimental  dike  work,  4778. 

Appendix  3. — Report  of  Capt.  E.  E.  Winslow,  Corps  of  Engineers,  upon  operations 
in  the  first  and  second  districts,  4783;  report  of  Assistant  Engineer  Aug.  J.  Nolty, 
on  construction  work  in  first  district  during  season  of  1899-1900,  4796;  report  of 
Assistant  Ehigineer  W.  M.  Rees,  on  work  in  first  and  second  districts  during  season 
of  1899-1900,  4808;  report  of  Assistant  Engineer  Charles  Levasseur,  on  <&edging 
operations  in  Wolf  River,  season  of  1899-1900;  report  of  Assistant  Engineer  Aug. 
J.  Nolty,  on  care  and  repair  of  plant,  4817. 

Appendix  4. — Report  of  Capt.  Charles  L.  Potter,  Corp  of  Engineers,  of  operations  in 
third  district,  4824;  report  of  Assistant  Engineer  Arthur  Hider,  on  surveys,  revet- 
ment work,  stone,  and  the  care  and  repair  of  plant,  4830;  report  of  Assistant 
Engineer  H.  St.  L.  Coppee,  on  levees  in  the  Lower  Yazoo  Levee  district,  4847; 
report  of  Assistant  Engineer  E.  C.  Tollinger  on  levees  in  the  Upper  Tensaa  Levee 
district,  4854. 

Appendix  5. — Report  of  Maj.  Greo.  McC.  Derby,  Corps  of  Engineers,  of  operations 
in  the  fourth  district  4875;  (A)  approximate  value  of  plant,  4910;  (B)  commercial 
itatistics.  port  of  New  Orleans,  4910;  (C)  list  of  civilian  engineers.  4911;  (D) 
rtport  of  A  Militant  Engineer  H.  S.  Dooglas,  on  work  at  Kempe  Bend,  Nfttchez,  and 
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Vidalia  harbon,  and  care  and  preservation  of  plant,  4911;  rep>ort  of  Assistant 
Engineer  A.  F.  Woolley,  jr.,  on  work  on  Atchafaiaya  and  Red  rivers,  La.,  4919; 
(F)  report  of  Assistant  Engineer  A.  F.  Woolley,  jr.,  on  concrete  ballast,  4921;  (G ) 
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dell,  4955. 
AppBn>rx  B. — Annual  report  on  commercial  statistics,  by  Assistant  Engineer  A.  H. 
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REPORT 

or 

THE    CHIEF    OF   ENGINEERS, 

UNITED  STATES  ARMY* 


Opfiob  op  the  Chief  op  Engineebs, 

UioTED  States  Army, 
Washington^  September  28^  1900. 
Sib:  I  have  the  honor  to  present  for  your  information  the  following 
report  upon  the  duties  and  operations  of  the  Engineer  Department  for 
the  fiscal  year  ending  June  30, 1900: 

OFFICERS   OF   THE    CORPS   OF   ENGINEERS. 

Hie  number  of  officers  holding  conunissions  in  the  Corps  of  Engi- 
neers, United  States  Army,  at  the  end  of  the  fiscal  year  was  126. 

Since  the  last  Annual  Report  the  Corps  of  Engineers  has  lost  four  of 
its  officers:  Lieut.  Col.  William  H.  H.  Benyaurd,  who  died  February 
7, 1900;  Lieut.  Col.  William  Ludlow,  who  was  appointed  brigadier- 

Sineral,  United  States  Army,  January  21,  1900;  Maj.  Frederick  A. 
ahan,  who  was  retired  from  active  service  April  2,  1900,  and  Capt. 
Oberlin  M.  Carter,  who  was  dismissed  the  service  September  29, 1899. 

There  were  adaed  to  the  Corps  of  Engineers,  oy  promotion  of 
graduates  of  the  Military  Academy,  two  second  lieutenants  and  three 
additional  second  lieutenants  on  June  26,  1900,  to  date  from  June  13, 
1900. 

The  orranization  of  the  Corps  of  Engineers  as  now  fixed  by  law 
(act  of  Jmy  5, 1898)  provides  for  127  officers  and  a  battalion  of  engi- 
neers of  five  comj^nies  of  150  enlisted  men  each.  The  increasing 
demands  for  engineer  officers  and  troops  to  meet  the  requirements  of 
military  service  in  the  new  possessions  of  the  United  States,  coupled 
with  the  necessity  of  keeping  up  the  increasing  number  of  public 
engineering  works  assigned  to  the  Corps  of  Engineers  by  law,  render 
an  increase  in  the  number  of  engineer  officers  and  troops  an  urgent 
necessity.  During  the  past  year  frequent  requests  have  been  received 
for  the  detail  of  additional  engineer  officers  to  serve  in  the  various 
military  departments,  of  which  only  the  most  pressing  could  be  met. 

At  the  close  of  the  fiscal  year  14  officers  of  the  Corps  of  Engineers 
and  two  companies  of  the  engineer  battalion  were  on  duty  in  or  en 
route  to  the  Philippines,  China,  Cuba,  and  Porto  Rico,  and  shortly 
after  the  close  of  tne  year  orders  were  issued  sending  two  more  officers 
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and  an  additional  company  for  service  in  China.  The  duties  of  the 
engineer  officers  and  troops  in  the  island  possessions  have  consisted  in 
map  making,  repairing  and  construction  of  roads,  railroads,  and 
bridges,  sanitary  and  municipal  engineering,  and  duty  at  outposts  axid 
on  the  firing  line.  These  outies  nave  been  most  exacting  and  liave 
been  creditably  performed. 

There  seems  to  be  no  prospect  of  any  diminution  of  the  future  work 
of  the  Corps  of  Engineers,  and  an  increase  in  the  number  of  its  officers 
is  earnestly  reconmiended  to  the  favorable  consideration  of  Congress. 

On  the  30th  of  June,  1900,  the  officers  were  distributed  as  foflows: 

Commanding  the  Corps  of  Engineers  and  Engineer  Department 

Office  of  the  Chief  of  Engineers  and  Light-House  Boara 

Office  of  the  Chief  of  Engineers 

Division  Engineer,  Board  of  Engineers,  Board  of  Visitors  to  United  States  Engi- 
neer School -^ 

Division  Engineer,  Board  of  Engineers,  fortifications,  and  river  and  harbor  works. 

Division  Engineer  and  Isthmian  Canal  Commission 

Division  Engineer,  Board  of  Engineers,  Mississippi  River  Commission,  and  Light- 
House  Board ', 

Fortifications  and  river  and  harbor  works 3 

River  and  harbor  works : 15 

Division  Engineer  and  California  Debris  Commission 

Mississippi  River  Commission,  Missouri  River  Commission,  and  lightrhouse 
district 

Fortifications,  river  and  harbor  works,  and  Isthmian  Canal  Commission 

Washington  Aqueduct 

Fortifications,  river  and  harbor  works,  and  California  Debris  Commission 

Mississippi  River  Commission,  Missouri  River  Commission,  and  light-house 
district 

Fortifications  and  light-house  district 

Post  of  Fort  Totten,  United  States  Enj^eer  School,  and  Battalion  of  Engineers. 

Missouri  River  Commission,  fortifications,  and  river  and  harbor  works 

River  and  harbor  works  and  light-house  districts 

Mississippi  River  Commission 

Public  buildings  and  grounds 

Light-house  duty 

Fortifications,  n ver  and  harbor  works,  and  light-house  district 

River  and  harbor  works,  Yellowstone  National  Park,  and  Fort  Washakie  mili- 
tary road 

Changing  station 

Mississippi  River  Commission  and  light-house  district 

Board  of  Engineers 

Missouri  River  Commission ^ 

California  Debris  Commission 

Building  for  Government  Printing  Office 

Leave  of  absence 

Graduating  leave  of  absence ^ 6 

Detached,  with  Light-house  Establishment,  as  military  attach^  to  United  States 
legations,  with  military  divisions  and  departments,  at  the  Military  Academy, 
to  International  Congresses  of  Navigation  and  Electricity,  and  with  Commis- 
sioners of  the  District  of  Columbia 27 

Total 126 

The  officers  detached  were  on  duty  as  follows: 

Lieut.  Col.  David  P.  Heap,  engineer  Third  lieht-house  district 1 

Lieut.  Col.  William  A.  Jones,  engineer  Fourtti  and  Fifth  lieht-house  districts .  -  1 
Lieut.  Col.  Andrew  N.  Damrell,  engineer  Seventh  and  Eighth  light-house  dis- 
tricts   I 

Lieut.  Col.  William  R.  Livermore,  military  attach^  to  the  United  States  legations 

at  Copenhagen  and  Stockholm 1 

Lieut.  Col.  William  S.  Stanton,  engineer  First  and  Second  light-house  districts .  1 

Maj.  Richard  L.  Hoxie,  engineer  secretary  of  the  Light-House  Board 1 

Ma].  William  M.  Black,  engineer  officer,  Division  of  Cuba 1 
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If^j.  George  W.  Goethals  and  First  Lieute.  Jay  J.  Morrow  and  Edwin  R.  Stuart, 

on  duty  at  the  United  States  Military  Academy 3 

M«.  Jolm  Millis,  to  attend  the  E^hth  International  Congrees  of  Navigation  and 

the  International  Congress  of  Electricity,  at  Paris,  France.... 

CtspL  John  Biddle,  engineer  officer,  Division  of  the  Philippines 

Ckpt.  Lanain^H.  Beadi,  Engineer  Commissioner  of  the  District  of  Columbia. . . 
On^tB.  David  DuB.  Gaillard  and  Henry  C.  Newcomer,  assistants  to  the  Engineer 

Conunlasioner  of  the  District  of  Columbia 

CkpC  William  K  Craighill,  major,  Fortieth  Infantry,  U.  S.  Volunteers 

Oa^  William  V.  Jud^n,  engineer  officer.  Department  of  Porto  Rico 

First  Lieut.  James  P.  Jervey,  on  duty  at  fke  United  States  Military  Academy 

and  in  temporary  command  of  Company  K  Battalion  of  Engineers 

First  Lieut.  William  J.  Barden,  engineer  officer,  Department  of  Matanzas  and 

Santa  Clara 

First  Lieuts.  Harry  Burgess  and  Frederick  W.  Aitstaetter,  and  Second  Lieuts. 

Lytle  Brown  and  William  Kelly,  for  duty  in  the  Division  of  the  Philippines  . 

flrrt  Lieut.  John  C.  Oakes,  engineer  officer,  Department  of  Southern  Luzon 

First  Lieut.  Sherwood  A.  Cheney,  assistant  engineer  officer,  Division  of  the 

Philippines 1 

Firet  Lieut.  Harley  B.  Feii^uson  and  Second  Lieut.  Horton  W.  Stickle,  with 

Rattalior.  of  Engineers,  Division  of  the  Philippines 2 

Total 27 

THE    BOARD   OF    ENGINEERS. 

Tlie  regalations  for  the  government  of  the  Corps  of  Engineers  provide 
for  a  Board  of  En^neers,  consisting  of  not  less  than  three  officers,  to 
be  designated  by  ttie  Chief  of  Engineers  with  the  sanction  of  the  Sec- 
retary of  War.  This  Board  acts  in  an  advisory  capacity  to  the  Chief 
of  Engineers  upon  iniportant  questions  of  engineering.    One  of  the 

?rincipal  duties  of  the  Board  is  to  plan  or  revise,  under  direction  of  the 
Ihief  of  Engineers,  projects  of  permanent  fortifications  for  the  defense 
of  the  United  States. 

The  composition  of  this  Board  and  its  operations  during  the  past 
fiscal  year  are  given  in  its  report. 
(See  Appendix  No.  1.) 

BOARD  ON  TORPEDO  SYSTEM. 

The  Board  for  the  consideration  of  the  existing  torpedo  system  has 
continued  the  study  of  this  system,  especially  in  the  light  of  reports 
submitted  by  officers  of  the  Corp  of  Engineers  in  charge  of  submarine- 
mine  defenses  during  the  Spanish-American  war. 

Changes  in  minor  details  only  have  so  far  been  propK)sed. 

To  this  Board  have  been  referred  for  examination  and  report 
descriptions  submitted  to  this  office  of  inventions  connected  with 
submarine-mine  defenses. 

(See  Appendix  No.  2.) 

FORTIFICATIONS. 

The  scheme  of  national  defense  upon  which  work  has  now  been  in 
prepress  since  1888  is  based  upon  the  recommendations  of  the  Board 
on  Fortifications  and  other  Defenses,  popularly  known  as  the  Endicott 
Board,  outlined  in  its  report  dated  January  16, 1886.  This  Board  indi- 
cated the  localities  where  defenses  were  most  urgently  needed,  the 
character  and  general  extent  of  the  defenses,  and  the  estimated  cost, 
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and  recommended  for  first  consideration  the  names  of  27  principal 
ports,  arranged  in  the  order  of  their  importance.  At  the  time  of  its 
report  the  coasts  of  the  United  States  were  undefended,  except  by 
obsolete  ordnance  mounted  in  old-style  masonry  forts  entirely  incapa- 
ble of  coping  with  ships  protected  by  armor  and  armed  with  powerful 
breech-lcMuiing  cannon,  such  as  had  been  uniformly  adopted  for  the 
fleets  of  the  world.  Moreover,  the  manufacture  of  moaem  seacoast 
guns  and  carriages  in  the  Unitea  States  had  not  yet  been  entered  upon 
or  designs  therefor  perfected. 

The  first  fortification  appropriation  act  designed  to  carry  out  the 
reconmiendations  of  the  Endicott  Board  was  approved  September  22, 
1888.  This  act  created  the  Board  of  Ordnance  and  Fortification  ana 
made  appropriations  for  commencing  the  manufacture  of  modem  sea- 
coast  ordnance,  but  made  no  provision  for  the  construction  of  any  bat- 
teries. The  first  appropriation  for  the  construction  of  ^n  and  mortar 
Iwttteries  was  contained  m  the  act  of  August  18,  1890,  since  which  time 
appropriations  of  varying  amounts  have  been  made  re^larly  each 
year  tor  carrying  forward  the  adopted  scheme  of  coast  defense — ^f or 
the  manufacture  of  ordnance,  for  the  construction  of  batteries,  and 
for  the  necessary  torpedo  defenses. 

The  defensive  details  for  each  locality  have  been  carefully  elaborated 
from  time  to  time  by  the  Board  of  Engineers  in  projects  which  have 
received  the  formal  approval  of  the  Secretary  of  War  prior  to  the 
actual  beginning  of  anv  work.  Up  to  the  present  time  projects  for 
permanent  seacoast  defenses  have  been  adopted  for  30  localities  in  the 
United  States,  as  follows: 


1.  Penobscot  River,  Maine. 

2.  Kennebec  River,  Maine. 

3.  Portland,  Me. 

4.  Portsmouth,  N.  H. 

5.  Boston,  Mass. 

6.  New  Bedford,  Mass. 

7.  Narragansett  Bay,  Rhode  Island. 

8.  Eastern   entrance    to   Long   Island 

Sound. 

9.  New  York,  N.  Y. 

10.  Philadelphia,  Pa. 

11.  Baltimore,  Md. 

12.  Washington,  D.  C. 

13.  Hampton  Roads,  Virginia. 

14.  Wihnmgton,  N.  C. 

15.  Charleston,  S.  C. 


16.  Port  Royal,  S.  C. 

17.  Savannan,  Qa. 

18.  St  Johns  River,  Florida. 

19.  Key  West,  Fla. 

20.  Tampa  Bay,  Florida. 

21.  Pensacola,  Fla. 

22.  Mobile,  Ala. 

23.'^  New  Orleans,  La. 
24.  Sabine  Pass,  Tex. 
26.  Galveston,  Tex. 

26.  San  Diego,  Cal. 

27.  San  Francisco,  Oal. 

28.  Mouth  of  Columbia  River,  Oregon 

and  WashinKton. 

29.  l^Mjet  Sound,  Washington. 

30.  Lake  Champlain. 


No  formal  projects  for  the  defense  of  additional  localities  were 
approved  during  the  fiscal  year,  and  the  list  above  given  is  the  same 
as  that  contained  in  the  previous  Annual  Report.  A  preliminary  proj- 
ect for  the  defense  of  the  entrance  to  Chesapeake  Bay  at  Gape  Henry, 
Virginia,  was  approved  by  the  Secretary  of  War,  and  the  preparation 
of  a  detailed  project  was  in  progress  at  the  close  of  the  fiscal  year. 
The  defense  of  several  additional  localities  in  the  United  States  is  also 
under  consideration,  for  which  no  formal  projects  have  yet  been  pre- 
pared or  approved  by  the  Secretary  of  War. 

Consideraole  study  has  also  been  given  to  the  subject  of  seacoast 
defenses  for  Porto  Kico  and  the  Hawaiian  Islands,  ana,  in  view  of  the 
importance  of  these  island  possessions,  active  measures  for  their 
defense  should  no  longer  be  delaved.     A  detailed  project  for  the  de- 
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fense  of  San  Juan,  Porto  Rico,  at  a  total  estimated  cost  of  $1,800,000, 
has  already  beenprepared,  and  preliminary  projects  for  Pearl  Harbor 
and  Honolulu,  Hawaiian  Islands,  are  also  available,  and  the  work  of 
oonstmction  can  be  conunenced  whenever  Congress  appropriates  the 
necessary  funds* 

Of  the  existing  i)rojects  for  the  United  States,  as  enumerated  above, 
many  have  from  time  to  time  been  revised  to  keep  pace  with  the 
chaiiges  in  ordnance  and  in  ships'  armament  and  construction.    Nearly 
fifteen  years  have  elapsed  since  the  adopted  schqme  of  coast  defense 
was  formulated  by  the  Endic-ott  Boara.     At  that  time  the  rapid-fire 
eun  was  in  its  infancy  and  ships  were  characterized  by  their  extremelv 
heavy  armament  and  ereat  thickness  of  armor.  ^  With  the  rapid  devel- 
opment of  the  rapid-fire  gun  and  the  increase  in  the  resisting  powers 
of  armor  by  means  of  the  Harvey  and  Erupp  processes,  there  has  fol- 
lowed a  material  change  in   ship  construction,  necessitating  corre- 
sponding chan^  in  the  details  of  coast  defenses.     In  accordance  with 
the  recommendations  of  the  Endicott  Board,  the  earlier  detailed  proj- 
ects contemplated  mounting  a  considerable  number  of  the  heaviest 
guns  at  the  more  important  narbors  in  armored  works.    The  tendency 
toward  a  reduction  in  calibers  of  heavy  guns,  coupled  with  the  adop- 
tion of  a  successful  disappearing  carriage  for  the  12-inch  ^n,  has 
rendered  armored  defenses  unnecessary  up  to  the  present  time,  and 
the  United  States  has  thus  far  not  embarked  upon  the  construction  of 
armored  casemates  and  turrets,  to  which  many  European  governments 
stand  committed  for  their  land  defenses.    Although  rapid-fire  guns 
were  proposed  in  the  earlier  projects,  no  definite  numbers  or  calibers 
were  assigned  until  1896,  since  which  time  nearly  all  of  the  earlier 
projects  &ve  been  subjected  to  one  or  more  revisions,  resulting  in  the 
meorporation  of  a  definite  programme  as  to  the  rapid-fire  armament,  a 
reduction  in  the  number  and  caliber  of  the  heavy  guns,  a  reduction  in 
the  number  of  mortars,  and  the  general  elimination  of  armored  defenses. 
These  revisions  have  resulted  m  marked  economies  without  any  sac- 
rifice to  the  defensive  requirements,  and  they  will  be  continued  as 
changes  in  ordnance  and  ships  or  other  causes  may  render  desirable. 

The  inauguration  of  the  modern  system  of  seacoast  defenses  for  the 
United  States  dates  practically  from  the  year  1890,  when  the  first 
iq[>propriation  for  constructing  gun  and  mortar  batteries  was  made. 
It  was  not,  however,  until  9ie  year  1896,  and  subsequently,  that 
appropriations  commensurate  with  the  magnitude  of  the  undertaking 
were  made.  Stimulated  by  the  larger  appropriations  of  more  recent 
years  and  the  war  with  Spain,  the  seacoast  defenses  of  t^^e  United 
l^tes  are  to-day,  ten  years  after  the  actual  commencement  of  work, 
about  50  per  cent  completed.  Twenty-five  of  the  principal  harbors  of 
the  United  States  have  now  a  sufiicient  number  of  heavy  guns  and 
mortars  mounted  to  permit  of  an  effective  defense  a^inst  naval 
attack.  During  the  past  fiscal  year  considerable  process  has  also 
been  made  toward  the  installation  of  an  adequate  rapid-nre  armament, 
which  is  now  a  matter  of  first  importance. 

(hm  cmd  morta/r  hoMeries. — Existing  approved  projects  for  seacoast 
defenses  contemplate  the  mounting  of  about  480  heavy  guns  of  8,  10, 
12,  and  16  inch  caliber,  of  about  850  rapid-fire  guns  from  6 -pounder 
to  6-inch  caliber,  and  of  about  900  mortars^  at  an  approximate  total 
oost  for  the  engineering  work  now  estimated  at  $50,000,000. 
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The  several  appropriations  made  by  Congress  for  the  construction 
of  gun  and  mortar  batteries  since  the  inauguration  of  the  present  sys- 
tem of  coast  defense  have  been  as  follows: 

Act  of — 

August  18, 1890 $1,221,000.00 

February  24, 1891. . . .  750, 000. 00 

July  23, 1892 500,000.00 

February  18, 1893 50, 000. 00 

August  1,1894 500,000.00 

March2,1895 500,000.00 

June  6, 1896 2,400,000.00 

March3,1897 3,841,333.00 


Act  of — 

Allotments  from  the 
appropriation  for 
^'National  De- 
fense, "  act  of  March 

9,1898 $3,817,879.62 

May  7,1898 3,000,000.00 

July  7, 1898 2,662,000.00 

March  3, 1899 1,000,000.00 

May  25, 1900 2,000,000.00 


Total 22,142,212.02 

The  foregoing  does  not  include  $306,805.04  allotted  and  expended 
from  the  appropriation  for  *' National  Defense''  for  the  construction, 
during  the  war  with  Spain,  of  a  niunber  of  emergencjr  sand  batteries 
on  the  Atlantic  and  Gvlt  coasts,  and  which  have  since  been  aban* 
doned,  they  not  forming  any  part  of  the  approved  scheme  of  perma- 
nent aef  enses  and  having  iJeen  armed  chiefly  with  old-type  obsolete 
ordnance. 

The  total  niunber  of  seacoaet  guns  and  carriages  for  which  the  Chief 
of  Ordnance  reports  his  Department  has  made  provision,  and  the  cor- 
responding permanent  emplacements  for  which  the  Engineer  Depart- 
ment has  made  provision  with  the  funds  appropriated  for  construction 
of  gun  and  mortar  batteries,  including  allotments  from  the  appropria- 
tion for  "National  Defense,"  are  shown  in  the  following  table: 


Type  of  gun  or  carriage. 


Total 
guns and 
carri^:es 
provided. 


Total 
emplace- 
ments 
provided. 


12-inch  mortar  carriages,  model  1S96 

12-inch  mortar  carriages,  model  1891 

12-inch  disappearing  carriages,  L.F.,  model  1897 

12-inch  dinppearing  carriages,  L.  F.,  model  1896 

10-inch  disappearing  carriages,  A.  R.  F., model  1896 

10-inch  dlnppearing  carriages,  L.F.,  model  1896 

10-inch  disappearing  carriages,  L.F.,  model  189^ 

8-inch  disappearing  carriages,  L.F.,  model  1896 

8>inch  disappearing  carriages,  L.  F.»model  1894 

12-inch  gun-lift  carriages,  altered  to  barbettes 

12-inch  gun-lift  carriages,  mod^  1891 

12-inch  barbette  carriages,  model  1892 

10-inch  barbette  carriages,  model  1893 

16-inch  smoothbore  carriages  altered  for  8-inch  rifle 

8-inch  barbette  carriages,  model  1892 

6-inch  disappearing  carriages,  model  1897 

6-inch  rapid-fire  peaestal  mount,  U.  S.  Ordnance  Department. . 

15-pounder  rapla-flre  carriages 

6-pounder  rapid-fire  field  carriages  and  rampart  mount 

6-inch  rapid-nre  carriages  (navy  pattern,  for  Brown  wire  gun) 

6-inch  rapid-fire  (Vickers  Son  &  Maxim),  pedestal  mount 

5-inch  barbette  carriages,  on  pillar  mount,  model  1896 

6-hich  rapid-fire  (navy  pattern.  Brown  wire  gun ) 

4.7-inch  rapid-fire  (Armstrong  pattern),  pedestal  mount 

4-inch  Drlggs-Schroeder  rapia-nre 


288 
85 
85 
27 
8 
74 
85 
88 
26 
8 
2 
26 
10 
21 
10 
29 
20 

120 
70 
25 
8 
32 
25 


84 

85 

27 

8 

74 

85 

88 

26 

8 

2 

26 

alO 

521 

c9 

29 

20 

120 


(d) 


8 
82 
25 
85 

4 


altemi>orary 


b  Temporary, 


e  5  temporary. 


d  Movable  mounts. 


The  foregoing  table  shows  that  up  to  the  present  time  provision  has 
been  made  for  emplacing  309  heavy  guns,  368  rapid-fire  guns,  and 
372  12-inch  mortars. 

During  the  fiscal  year  just  closed  operations  were  carried  on  with 
unexpended  balances  of  the  appropriations  carried  by  the  regular  for- 
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tification  app^ropriation  acts  approved  May  7, 1898,  and  March  8, 1899, 
and  tlie  deficiency  act  approved  July  7, 1898.  The  number  of  emplace- 
ments of  each  kind  provided  for  under  each  of  the  foreeoing  act3  is 
exhibited  in  previous  Annual  Reports.  Under  the  f  ortiroation  act  of 
May  25, 1900,  it  is  proposed  to  provide  emplacements  for  the  f oUowing 
nomber  of  guns  and  mortars: 


12-inch. 

10-inch. 

6-inch 
rapid-flre. 

12-inch 
mortan. 

8 

4 

20 

a28 

a  May  be  increased  to  82,  provided  funds  available  will  permit. 

The  total  number  of  emplacements  of  every  kind  provided  for  by 
all  appropriations  to  date  is  as  follows: 


12.inch. 

10-inch. 

8-inch. 

Rapid-fire. 

12-inch 
mortars. 

9B 

122 

94 

868 

872 

In  this  total  are  included  seventy  6-pounder  rapid-fire  guns  on  mova- 
Me  mounts  not  requiring  permanent  emplacements,  temporary  emplace- 
ments for  twenty-one  8-inch  B.  L.  rifles  on  modified  15-inch  carnages. 
one  temporary  emplacement  for  10-inch  gun  on  barbette  carriage,  ana 
five  temporary  emplacements  for  8-inch  guns  on  barbette  carriages. 
The  foregoing  temporary  emplacements  were  built  during  the  war  with 
Spain  from  the  '^National  Defense"  funds.  Their  armament  will  be 
tnmsf erred  from  time  to  time  to  permanent  emplacements  as  these  are 
completed,  and  a  number  of  the  8-inch  guns  have  already  been  so  trans- 
ferred. VVTiile  it  is  proposed  eventuaUy  to  disarm  these  temporary 
emplacements,  they  can  arain  be  used  in  case  of  emergency,  and  have 
for  this  reason  been  included  in  the  foregoing  enumerations. 

The  deficiency  act  of  July  7,  1898,  provides  funds  for  mounting  26 
each  of  5-inch  and  6-inch  Brown  segmental  wire- wound  rapid-fire  guns 
on  navy -pattern  mounts.  Although  considerable  delay  was  experi- 
enced in  securing  the  necessary  da&  from  the  Chief  of  Ordnance,  the 
emplacements  for  the  5-inch  guns  are  now  either  completed  or  under 
construction.  No  guns  or  mounts  have  yet  been  delivered  The 
reauired  information  relating  to  the  6-inch  guns  has  not  yet  been  f ur- 
nisned,  notwithstanding  that  over  two  years  have  elapsed  since  the 
contract  for  manufacture  of  these  guns  was  made.  It  is  understood 
that  the  contractors  alone  are  responsible  for  this  state  of  affairs.  The 
status  of  emplacements  for  which  funds  have  been  provided  by  Con- 
gress is  as  foUows  at  the  close  of  the  fiscal  year: 


12-inch. 

10-inch. 

8-inch. 

Rapid- 
fire. 

12-inch 
mortars. 

Omm  monnted  . 

67 
28 
18 

106 
8 
9 

a  76 
16 
8 

58 

6189 

81 

46 

240 

R«»dy  for  amuunent .....  r  -  r  -  -  -  -  ,^  r 

84 

CTndc^  construction       

48 

Not  yet  begun 

TWal 

98 

122 

94 

868 

872 

a  Ten  of  these,  which  had  been  mounted  temporarily,  have  dnce  been  dismounted. 
b  Including  seventy  G-poundere  not  requiring  permanent  emplacements. 
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At  the  dose  of  the  previous  fiscal  year  there  were  reported  mounted: 


12-incli. 

lO-lnch. 

8-iiich. 

Bapid-fire. 

12-iiieh 
mortan. 

27 

88 

M 

48 

178 

A  comparison  of  the  last  two  tables  shows  an  addition  to  ihe  com- 
pleted seacoast  armament  of  thirty  12-inch  guns,  twenty-two  10-in<di 
guns,  sixteen  8-inch  guns,  seven  rapid-fire  guns,  and  sixty-four  mortars. 

Reference  was  made  in  previous  Anniml  ^port  to  the  completion 
of  all  contract  works  authorized  under  act  of  June  6,  1896,  except  the 
contract  of  the  Venable  Construction  Company,  of  Atlanta.  Ga.,  for 
the  construction  of  a  gun  and  a  mortar  battery  at  Key  West,  Ha. 
Aliiiough  the  contractors  did  more  or  less  work  during  the  year,  except 
during  the  period  of  a  yellow-fever  outbreak,  the  results  accomplished 
were  incommensurate  with  the  magnitude  of  the  work,  and  shortly 
after  the  close  of  the  fiscal  year,  after  the  date  of  completion  had  been 
extended  nine  times,  the  contractors  abandoned  work. 

Attention  is  again  invited  to  the  urgent  necessity  for  an  increase  of 
the  artillery  arm  of  the  service.  The  number  of  completed  batteries 
transferred  to  the  troops  for  use  and  care  under  the  provisions  of 
Army  R^jiilations  1486  was  largely  increased  during  the  past  fiscal 
vear,  and  this  number  will  be  stiU  further  increased  by  the  number  of 
batteries  in  progress  of  construction  and  soon  to  be  completed.  The 
ordnance  and  the  mechanical  and  electrical  appliances  of  iiie  new  bat- 
teries require  for  their  proper  maintenance  a  degree  of  care  and  atten- 
tion unknown  in  the  case  of  the  old-type  works,  and  which  it  is  almost 
impossible  to  realize  from  the  small  available  force  of  artillery  scattered 
in  small  detachments  over  our  extensive  seaboard. 

For  continuing  the  work  of  construction  of  gun  and  mortar  batteries 
in  accordance  with  approved  projects  an  estimate  of  $4,660,000  is  sub- 
mitted, of  which  sum  $200^000  is  intended  for  the  construction  of 
defenses  at  San  Juan,  Porto  Kico. 

Dynamite  iattefries. — The  act  of  May  26, 1900,  appropriates  the  sum 
of  $180,000  for  pneumatic  dynamite  batteries.  Tnis  appropriation  is 
based  upon  estimates  for  the  construction  of  magazines  and  protecting 
parapets  for  the  existing  dynamite  battery  at  Sandy  Hook  and  for 
those  under  construction  by  contract  with  the  Ordnance  Department 
at  Fishers  Island,  New  York,  and  Port  Royal,  S.  C.  The  contracts 
with  the  Ordnance  E^partment  under  which  the  several  dynamite  bat- 
teries in  the  United  States  were  constructed  did  not  provide  for  the 
erection  of  any  protecting  parapets  or  of  anv  magazines  for  the  safe 
storage  of  the  ammunition,  and  the  object  of  the  appropriation  is  to 
suppfy  these  omissions,  without  which  the  batteries  could  not  be  served 
in  an  engagement.  Work  has  already  been  begun  upon  the  battery  at 
Sandjr  Hook,  and  the  preparation  of  the  plans  for  tne  other  locahties 
was  in  progress  at  the  close  of  the  fiscal  year. 

Range  and  position  iindera, — During  the  fiscal  year  operations  were 
continued  in  tne  installation  of  range  and  position  finders  as  required 
bv  the  approved  plans  of  fire  control  prepared  by  an  artillery  board. 
The  act  of  May  26, 1900,  apppropriates  $150,000  for  this  purpose,  with 
which  it  is  proposed  to  construct  about  25  additional  range-finder  sta- 
tions, for  wnicn  plans  and  estimates  had  been  ordered  ben)re  the  close 
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of  the  fiscal  year.  With  stations  previously  constructed,  there  will 
be  about  55  main  stations  available  for  use  out  of  a  total  projected 
number  of  177  required  for  batteries  completed  and  building.  Manjr 
details  of  the  fire-control  system  do  not  yet  appear  to  have  been  defi- 
nitely settled,  especially  the  question  as  to  the  use  of  depression  posi- 
tion finders  upon  artificial  elevations  on  low  sites,  as  contemplated  by 
the  present  approved  plans  of  fire  control,  and  to  which  considerable 
objection  has  been  made,  an  objection  which  is  shared  in  by  the  Engi- 
neer Department  To  enable  the  Engineer  Department  to  continue 
its  share  of  the  work  of  installing  range  and  position  finders  an  estimate 
of  $150,000  is  submitted. 

Presensition  and  repair  of  fortifications, — Operations  under  this 
^ypropriation  have  been  limited  during  the  fiscal  year  mainly  to  the 
preservation  of  the  engineer  material  in  the  new  batteries,  to  the  appli- 
cation of  remedial  measures  for  improving  the  conditions  of  the  maga- 
zines of  the  earlier  works  as  regards  dampness,  and  to  the  care  and 
preservation  of  the  torpedo  material  stored  at  each  harbor.  The 
mechanical  and  electrical  appliances  in  the  modern  batteries  demand 
unremitting  attention  to  prevent  deterioration  and  damage  under  the 
destructive  influences  of  the  moist  sea  air,  and  the  limited  annual 
appropriations  for  preservation  and  repair  of  fortifications  barely  suf- 
fice to  meet  the  numerous  needs  of  the  ever-increasing  number  of 
batteries.  The  new  works  already  constructed  represent  an  expendi 
ture  of  approximately  $20,000,000  for  the  engineering  work  alone,  for 
which  an  annual  appropriation  of  $100,000,  one-half  of  1  per  cent  of 
the  cost  of  the  works,  is  made  for  preservation  and  repair.  The  usual 
annual  estimate  of  $100,000  is  submitted,  to  provide  for  works  of  pres- 
ervation and  repair  during  the  ensuing  year. 

Supplies  for  seacoast  defenses, — ^The  act  of  May  25, 1900,  appropri- 
ates Uie  sum  of  $25,000  for  tools  and  electrical  and  engine  supplies  for 
use  of  the  troops  for  maintaining  and  operating  light  and  power  plants 
in  gun  and  mortar  batteries.  This  is  tne  first  appropriation  made  for 
this  purpose  and  is  designed  to  enable  the  Engineer  Department  to 
meet  the  requirements  of  General  Orders,  No.  66,  Adjutant-General's 
Office^  1900,  prescribing  the  sources  of  supply  by  the  staflf  departments 
of  the  various  classes  of  articles  required  by  the  coast  artillery  for 
the  service  of  the  batteries.  .A  special  blank  form  of  requisition  for 
the  use  of  acting  engineer  officers  at  artillery  posts  has  been  prepared 
and  was  issued  at  the  close  of  the  fiscal  year.  Requisitions  are  made 
directly  upon  the  Chief  of  Engineers,  and  authorized  articles  are 
purchased  and  issued  by  the  district  en^neer  officers  with  as  little 
delay  as  possible.  It  is  expected  that  this  system  will  prove  satisfac- 
tory, and  that  so  far  as  the  Engineer  Department  is  concerned,  the 
artillery  will  have  no  cause  for  complaint  in  delays  in  receiving  needed 
supplies.  An  estimate  of  $25,000  is  submitted  for  the  same  purpose 
for  the  next  fiscal  year. 

Sea  vHiUs  and  embankments. — ^The  act  of  May  25, 1900,  appropriates 
$50,000  for  the  general  construction  of  sea  walls  and  embankments, 
and  $150,000  specifically  for  a  sea  wall  and  filling  in  at  Fort  Caswell, 
N.  C.  The  former  appropriation  will  be  applied  to  the  construction 
of  sea  walls  at  Fort  Schujrler,  N.  Y.,  Fort  Monroe,  Va.,  Fort  Small- 
wood,  Md.,  and  Grardiners  Point,  N.  Y.,  at  all  of  which  points  pro- 
tective works  are  urgently  required  for  the  preservation  of  defensive 
y^orka  against  encroachment  by  the  sea.    At  me  close  of  the  fiscal  year 
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projects  for  these  works  had  been  approved  or  were  in  procfress  of 
preparation,  and  it  is  expected  that  the  various  sea  walls  will  be  com- 
pleted during  the  present  working  season.  The  appropriation  of 
1150,000  for  a  sea  wall  and  filling  in  at  Foil;  Caswell,  N.  C,  was  based 
upon  a  special  estimate  to  Congress  as  a  result  of  an  extraordinary 
storm  tiae  on  September  30,  1899,  which  broke  over  tiie  reservation 
and  did  serious  damage  to  the  buildings  and  batteries.  At  the  close  of 
the  fiscal  year  the  project  for  this  work  had  been  approved  and 
preparations  for  its  commencement  were  well  under  way. 

msed  upon  reports  of  district  engineer  oflScers,  showing  the  neces- 
sity for  their  construction,  an  estimate  of  $156,000  is  submitted  for  the 
construction  of  sea  walls  and  embankments  at  a  number  of  localities. 

Sites. — During  the  past  year  negotiations  have  been  continued  under 
acts  prior  to  that  of  May  25,  1900,  for  the  acquisition  of  sites  in  Bos- 
ton Harbor  (two  sites),  Narragansett  Bay  (two  sites),  New  York  Har- 
bor (extension  of  Fort  Wadsworth,  two  tracts).  Port  Royal,  S.  C,  San 
Francisco  Harbor,  and  at  Rich  Passage,  Puget  Sound.     With  fe^w- 
exceptions  these  sites  must,  from  various  causes,  be  acquired  by  con- 
demnation proceedings,  which  are  slow  and  tedious.    Tne  acquisition 
of  the  needed  sites  at  Rich  Passage,  Puget  Sound,  was  completed  and 
title  is  now  vested  in  the  United  States.    All  the  remaining  tracts 
above  named  are  still  under  negotiation  and  in  various  stages  of  prog- 
ress.    With  the  appropriation  of  $200,000  contained  in  the  act  of  May 
25,  1900,  arrangements  for  the  purchase  of  a  tract  adjoining  the  Fort 
Wadsworth  reservation  have  been  completed,  and  the  title  was  under 
examination  by  the  Department  of  Justice  at  the  close  of  the  fiscal 
year.    The  remainder  of  the  appropriation  will  be  applied  as  far  as 
possible  to  the  purchase  of  sites  still  required  at  Nan*an^nsett  Bay, 
eastern  entrance  to  New  York  Harbor,  St.  Johns  River,  Florida,  and 
Sabine  Pass,  Tex. 

A  number  of  sites  still  remain  to  be  acquired  to  carry  out  the  approved 
projects  of  seacoast  defenses,  and  an  estimate  of  $500,000  is  suomitted 
to  continue  the  work.  The  most  important  of  the  sites  still  to  be 
acquired  are  one  in  Boston  Harbor,  the  property  of  the  city,  and  one 
at  the  southern  entrance  to  New  York  Harbor,  rendered  necessary  by 
the  proposed  new  deep-water  entrance  now  under  construction. 

Submarine  mines,— DxxxKng  the  fiscal  year  special  efforts  have  been 
directed  toward  fully  equipping  all  harbors  with  a  full  complement 
of  torpedo  material  to  render  available  for  service  all  the  mines  and 
cable  already  on  hand.  This  required  the  purchase  and  issue  of  a  vast 
amount  of  minor  accessory  articles  throuen  the  Engineer  Depot.  As 
a  preliminaiy  measure,  carefully  prepared  detailed  lists  were  required 
from  each  district  engineer  officer,  showing  exactly  all  articles  on 
hand,  all  articles  still  needed  to  complete  the  equipment  of  mines  and 
cable  in  store,  and  the  condition  of  the  available  material.  With  these 
lists  as  a  guide  the  purchase  and  issue  of  needed  material  has  pro- 
gressed partly  under  the  appropriation  in  the  act  of  March  3,  1899, 
and  partly  under  the  appropriation  act  of  May  25,  1900.  It  is 
expected  that  all  required  torpedo  material  to  enable  a  quick  and  effec- 
tive defense  to  be  made  will  be  in  store  at  each  harbor  before  the  close 
of  the  calendar  year.  The  appropriation  of  $50,000  contained  in  the 
act  of  May  25,  1900,  will  be  applied  in  part  to  the  purchase  of  torpedo 
material,  as  above  stated,  and  m  part  to  the  construction  of  storage 
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fMslities  and  mining  casemates.  With  few  exceptions,  all  harbors  are 
DOW  equipped  with  torpedo  storehouses,  cable  tanks^  mining  case- 
mates,^ ana  a  good  supply  of  torpedo  material,  which  is  kept  m  good 
condition  by  thorough  and  detailed  semiannual  inspections.  Toipedo 
experiments  with  a  view  to  improvements  in  the  adopted  svstem  nave 
be«i  carried  on  at  the  United  States  Engineer  School  and  elsewhere, 
and  such  experiments,  as  well  as  inventions  or  ideas  submitted  by 
individuala,  are  considered  by  a  Board  of  Engineer  Officers,  known  as 
the  Board  on  the  Torpedo  System. 

Mining  casemates  and  additional  storage  facilities  are  still  reouired 
at  sevenu  localities,  and  the  equipment  of  searchlights  should  also  be 
increaaed.  For  these  purposes  and  for  the  continuation  of  torpedo 
eroeriments,  an  estimate  of  $100,000  is  submitted. 

The  following  brief  summaries  of  the  detailed  reports  of  district 
officers  ^ve  a  concise  statement  of  the  work  at  each  locality  during 
die  fiscal  year. 

Defensive  works  on  coast  of  Maine. — Officer  in  charge,  Maj.  S.  W. 
Roe»sler,  Corps  of  Engineers;  assistants,  Lieut,  (now  Captain)  Charles 
Keller,  Corps  of  Ei^neers  until  September  30,  1899,  and  Lieut. 
Thomas  H.  Jackson,  O^rps  of  Engineers,  for  the  entire  year;  Division 
Ennneer^  Col.  George  L.  Gillespie,  Corps  of  En^neers. 

Sar  Harbor^  Maine. — ^Two  8-inch  converted  nfles  and  two  10-inch 
smoothbore  guns  were  mounted  on  temporary  wooden  platforms  for 
the  defense  of  this  point  during  the  war  with  Spain  m  1898.  No 
repairs  have  been  maae  during  tiie  year. 

Penobscot  River.,  Maine. — A  growth  of  brushwood  has  developed  on 
the  terreplein  north  of  tiie  fort  proper,  and  was  cut  down  several  years 
ago.  Having  again  grown  to  considerable  height,  it  was  again  cut 
down  this  ^ear.  The  ordnance  storeroom  has  been  repaired,  and  some 
minor  repairs  have  been  made  to  the  quarters  of  the  ordnance  sergeant. 
No  work  has  been  done  on  the  armament,  which  was  thoroughly  over- 
hauled in  the  preceding  fiscal  year. 

Kennebec  Aiver^  Maine. — ^Four  15-inch  smoothbore  guns  were 
mounted  for  the  temporary  defense  of  the  river  during  the  war  with 
Spain  in  1898.  These  have  been  dismounted  and  stored,  platforms 
taken  up^  and  the  ground  leveled  off.  The  present  armament  consists 
of  one  8-inch  B.  L.  rifle  on  a  strengthened  15-inch  smoothbore  barbette 
carriage. 

PaHland  Ha/rbor^  Mamie. — During  the  fiscal  year  work  in  construct- 
ing new  fortifications  has  been  in  progress  on  three  8-inch  batteries, 
two  12-inch  batteries,  one  10-inch  battery,  two  mortar  batteries,  one 
6-inch  battery,  and  two  15-pounder  batteries.  Repairs  were  in  prog- 
ress on  two  10-inch  batteries. 

At  the  beginning  of  the  year,  two  of  the  8-inch  batteries  had  had 
their  sites  and  roadway  nearly  excavated  and  the  concrete  brought  up 
to  the  level  of  the  loading  platform,  and  the  site  of  one  emplacement 
on  the  third  8-inch  batteiy  had  been  excavated  and  the  concreting 
nearly  completed.  During  the  fiscal  year  ^ust  closed,  one  of  these  ba^ 
teries  has  been  completed  except  the  erection  of  hand  rails,  mounting 
of  guns,  and  removal  of  plant;  the  second  battery  has  also  been  well 
advanced  and  is  now  complete  except  the  placing  of  a  portion  of  the 
fill,  the  erection  of  hand  rails,  and  removal  of  plant.  At  the  third 
8-ioch  battery  the  emplacement  commenced  the  previous  year  has 
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been  completed  except  as  to  roadway,  a  second  emplacement  has  been 
excavated  and  the  concreting  finished,  and  the  site  of  a  third  emplace- 
ment has  been  excavated  and  the  concreting  commenced. 

One  of  the  12-inch  batteries  was  well  advanced  at  the  beginning  of 
iiie  vear,  and  on  June  30, 1900,  required  only  the  macadamizing  of  the 
roadway  and  the  erection  of  hand  rails  to  complete,  ready  for  transfer 
to  the  artillery. 

On  the  second  12-inch  batterv  the  excavation  for  one  emplacement, 
on  date  of  last  Annual  Report,  had  been  nearly  completed,  main  drain 
nearly  completed,  and  tne  excavation  for  a  second  emplacement 
advanced  Bhout  75  per  cent.  At  the  close  of  the  year  all  orains  had 
been  laid,  excavations  completed  on  both  emplacements,  and  that  for  a 
third  gun  also  nearly  completed,  and  the  concrete  on  the  first  emplace- 
ment raised  to  above  pk^tform  level. 

Excavation  on  the  site  of  the  10-inch  battery  was  nearly  completed 
at  the  date  of  last  report  This  and  the  laying  of  the  drains  have  been 
completed  d(u*ing  the  year  and  about  2,500  cubic  yards  of  concrete  has 
been  placed.  T^e  work  heretofore  conunenced  on  the  first  mortar 
battery,  to  remove  certain  defects  and  to  complete,  was  continued. 
The  floors  in  the  magazines  and  shell  rooms  were  raised,  properly 
sloped,  and  provided  with  drains  which  connect  with  the  mam  orain. 
Under  an  allotment  of  $19,000,  additional  work,  which  will  include 
finishing  of  floors  in  pits,  erection  of  retaining  walls  to  obliterate 
crumbling  rock  faces  in  the  pits,  grading  and  macadamizing  roads,  and 
completion  of  parapet,  was  commenced  m  June,  1900. 

At  the  second  morter  battery,  the  only  work  done  at  the  beginning 
of  the  fiscal  year  was  the  laying  of  a  portion  of  a  deep-laid  drain  or 
lewer.  ^  During  the  year  this  drain  was  completed,  branch  drains  laid, 
excavation  for  whole  battery  practically  completed,  plant  erected,  con- 
creting conmienced,  and  about  two-thirds  oi  walls  and  covering  the 
east  traverse  completed. 

During  the  year  ground  was  broken  for  one  battery  of  6-inch  guns 
and  two  batteries  of  two  15-pounder  rapid-fire  guns.  At  the  end  of 
tiie  year  practically  all  the  excavation  for  the  6-inch  battery  and  road- 
way had  been  completed,  and  the  walls  of  one  emplacement  commenced. 
All  iiie  excavation  had  been  practically  completed  on  one  of  the  15- 
pounder  batteries,  and  on  the  second  the  excavation  had  all  been  com- 
Eleted,  drains  laid,  floors  nearly  all  laid,  and  concreting  on  walls 
egun. 

Additional  work  has  been  done  as  follows:  Floors  raised  in  maga- 
zines and  passa^ways,  ventilators  placed  in  magazines  and  shell  rooms 
of  10-inch  gun  oatteries,  road  in  rear  of  battery  lowered,  graded,  and 
macadamized,  open  brick  drains  and  two  catch-basins  constructed, 
concrete  retaining  wall  built,  and  automatic  locking  device  attached  to 
lifts. 

Two  position  finders  have  been  erected,  and  four  others  authorized. 

No  work  has  been  done  during  the  fiscal  year  on  the  older  type 
fortifications  in  this  harbor,  except  such  small  repairs  as  have  been 
necessary  from  time  to  time. 

(See  Appendix  3  A.) 

Defenses  of  Portsmottth^  If.  H. — Officers  in  charge,  Maj.  Solomon 
W.  Koessler,  Corps  of  Engineers,  until  September  30, 1899,  and  Maj. 
Walter  L.  Fisk,  Corps  of  Engineers,  since  that  date;  assistants,  Lieut. 
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lliomas  H.  Jackson,  Corpe  of  En^eers,  until  September  30,  1899, 
and  Lieut  (now  Captain)  Charles  Keller,  Corps  of  Engineers,  until 
November  15^  1899;  Division  Engineer,  Col.  Greorge  L.  Gillespie, 
Corps  of  En^neers. 

At  the  begmnin^  of  the  fiscal  year  a  battery  of  two  8-inch  B.  L. 
rifles  on  disappeanng  carriages  bad  been  completed,  with  the  excep- 
tion of  the  electric-fighting  plant,  and  tumea  over  to  the  troops.  A 
mining  casemate  was  also  constructed  in  connection  with  this  battery. 

Considerable  preparatory  work  had  also  been  done  on  a  battery  for 
three  10-inch  B.  L.  rifles  on  disappearing  carriages,  temporary  build- 
ings erected,  some  plant  collectea,  and  a  wooden  wharf  built. 

During  iiie  fiscal  year  the  erection  of  aU  necessary  plant  and  the 
earth  ana  rock  excavation  for  the  battery  have  been  completed,  and 
concrete  construction  is  well  under  way. 

The  two  8-inch  B.  L.  rifles,  which  at  the  beginning  of  the  fiscal  vear 
were  mounted  on  strengthened  15-inch  smoothbore  carriages,  have 
since  been  dismounted  and  shipped  elsewhere  by  the  Quartermaster's 
Department  for  use  on  disappeiaring  carriages. 

A  cable  tank  has  been  built  during  the  fiscal  year,  and  minor  repairs 
have  been  made  from  time  to  time  as  needed  on  batteries  and  buildmgs, 
and  the  torpedo  material  has  been  overhauled  and  cleaned. 

(See  Appendix  3  B.) 

Defenses  of  Boston^  Mass. — Officer  in  charge,  Col.  Charles  R.  Suter, 
Corps  of  Engineers;  assistants,  Lieut.  Charles  S.  BromweU,  Corps  of 
Engineers,  until  April  6,  1900,  and  Lieut.  Robert  R.  Raymond,  Corps 
of  Engineers. 

The  defenses  include  three  works  of  old  type,  one  of  which  is  used 
as  a  depot  for  torpedo  material. 

At  the  beginning  of  the  fiscal  year  emplacements  were  completed  for 
sixteen  12-mch  mortars,  eight  10-inch  nfles  on  disappearing  carriages, 
two  4.7-inch  rapid-fire  guns  on  naval  mounts,  and  two  4-incn  rapid-fire 
guns  on  pedestal  mounts;  and  all  of  the  guns  were  mounted  and  ready  for 
service.  Emplacements  for  three  12-iDch  guns  on  disappearing  car- 
riages, two  l^inch  guns  on  barbette  carriages,  and  two  lO-mch  guns  on 
disappearing  carriages  were  also  essentially  complete,  ready  to  receive 
the  armanent.  Work  was  in  progress  upon  emplacements  for  two  12- 
inch  guns  on  disappearing  carriages,  three  6-inch  rifles  on  disappearing 
carriages,  two  5-inch  rapid-fire  guns  on  balanced-pillar  mounts,  five 
15-pounder  rapid-fire  guns,  and  eight  12-inch  mortars,  the  last  named 
unoer  contract.  A  tower  for  a  range-finder  station  was  also  in  process 
of  construction. 

During  the  fiscal  year  tiie  tower  was  completed.  Three  12-inch  guns 
on  disappearing  carriages,  two  10-inch  guns  on  disappearing  carriages, 

X'  t  12-inch  mortars,  three  15-pounder  rapid-fire  guns  on  balanced- 
r  carriages,  two  balanced-pillar  carriages  for  5-inch  rapid-fire  guns, 
and  two  barbette  carriages  for  12-inch  guns  were  mounted,  the  guns 
mounted  being  all  placed  in  readiness  for  service.  The  emplacements 
for  5-inch  rapid-fire  guns  on  balanced-pillar  carriages  were  completed, 
those  for  eight  12-indi  mortars  were  nearly  completed  by  hired  labor, 
the  contract  having  expired  by  limitation,  and  all  other  works  under 
construction  were  well  advanced. 

The  following  new  works  were  commenced:  Emplacements  for  two 
5-incb  rapid-fire  guns  on  pedestal  mounts  and  two  15-pounder  rapid- 
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fire  guns  on  balanced-pillar  mounts,  six  position-finder  stations,  two 
systems  of  underground  conduit  for  electnc-light  and  telephone  wires, 
and  two  central  electric-li^ht  plants.  Of  these  works,  the  conduit  sys- 
tems, the  electric-light  plants,  and  one  position-finder  station  were 
completed,  and  good  progress  was  made  on  .the  others. 

The  submarine-mimng  material  on  hand  was  cleaned,  counted,  and 
carefully  stored. 

Negotiations  for  the  acquisition  of  additional  sites  required  for  the 
projected  defenses  were  continued  throughout  the  year,  titles  to  sev- 
eral parcels  were  acquired,  and  a  considerable  number  of  titles  were 
received  and  are  being  examined. 

Minor  works  of  preservation  and  tepair  were  made  to  the  different 
posts  and  Imtteries  in  the  harbor. 

(See  Appendix  3  C.) 

Defenses  of  southeast  coojst  of  Massachusetts  amd  Rhode  Island^  cut 
New  Bedford^  Mass.y  and  Newport^  H.  /.—Officer  in  charge,  Maj. 
Daniel  W.  Lockwood,  CJorps  of  En^neers;  assistant,  Lieut.  Kobert  F. 
Johnston,  Corps  of  Engineers;  Division  Engineer,  CoL  George  Li. 
Gillespie,  Corps  of  Engineers. 

The  defenses  include  two  permanent  masonry  works  of  old  type, 
one  of  which  is  garrisoned.  During  the  year  minor  repairs  were 
made  to  the  gjarrisoned  work. 

At  the  beginning  of  the  fiscal  year,  under  the  regular  fortification 
acts,  one  battery  of  three  10-inch  guns  on  disappearing  carriages,  and 
a  battery  of  sixteen  12-inch  mortars  had  been  completed  and  formally 
transferred  to  troops  for  use  and  care;  and  under  the  ''National 
Defense"  appropriation  one  battery  of  two  4.7-inch  rapid-fire  guns, 
one  battery  of  two  10-inch  guns  on  disappearing  carriages,  and  one 
battery  of  one  6-inch  rapid-fire  gun  had  oeen  completed  and  trans- 
ferred to  troops  for  use  and  care.  Emplacements  for  two  15-pounder 
rapid-fire  guns  had  been  constructed,  but  the  guns  had  not  been 
received. 

In  addition  to  the  above,  a  concrete  cable  tank  for  the  storage  of 
torpedo  cable  and  a  brick  storehouse  for  storage  of  mining  material 
had  been  constructed;  plans  and  estimates  had  oeen  approved  for  the 
construction  of  two  mining  casemates,  a  cable  tank,  emplacements  for 
two  3-inch  rapid-fire  guns,  and  a  battery  for  eight  12-inch  mortars,  and 
the  latter  work  had  been  commenced  and  about  40  per  cent  completed. 

During  the  fiiscal  year  the  most  important  operations  were  as  follows: 
One  battery  of  two  8-inch  guns  on  disappearing  carriages  and  one 
battery  of  two  12-inch  guns  on  barbette  carriages,  that  h«&  been  prac- 
tically completed  during  the  preceding  year  with  "  National  Defense" 
funds,  were  completed  early  in  the  year  with  funds  allotted  from  the 
regular  fortification  acts,  and  the  first  named  batter}'  was  transferred 
to  an  ordnance  sergeant  on  July  31, 1900. 

The  two  mining  casemates  and  the  cable  tank  mentioned  above  had 
been  constructed,  work  had  been  continued  on  the  eight  12-inch 
mortar  battery,  and  the  same  was  practically  completed,  all  ready  to 
mount  the  mortars  upon  their  receipt  from  tne  Ordnance  Department; 
and  work  had  been  commenced  in  May  upon  the  battery  for  two  3-inch 
15-pounder  rapid-fire  guns,  and  this  work  was  in  active  progress  at  the 
close  of  the  fiscal  year. 

In  addition  to  the  above,  and  during  the  fiscal  year,  plans  and  esti- 
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mates  had  been  approved  for  the  construction  of  emplacements  for 
fcmr  5-inch  rapid-tire  euns  (sites  for  only  two  of  which  had  been 
selected),  two  armored  lottery  commanders'  stations  and  one  ''  Type 
B''  range  finder.  The  battery  commanders'  stations  were  constructed 
and  transferred  to  troops  for  use  and  care.  Work  had  been  com- 
menced and  was  in  active  progress  at  the  close  of  the  fiscal  year  on 
the  emplacements  for  two  of  9ie  four  6-inch  rapid-fire  guns,  but  the 
location  for  the  ''Type  B  "  range  finder  had  not  been  definitely  decided 
opon. 

Condemnation  proceedings  for  a  site  for  seacoast  defenses  along  the 
doutfaem  shore  of  Conanicut  Island,  Rhode  Island,  were  under  way, 
and  title  to  about  32  acres  of  land  is  now  vested  in  the  United  States. 
He  same  kind  of  proceedings  had  been  in  progress  during  the  year 
for  the  acquisition  of  a  similar  site  on  the  western  shore  of  this  island, 
and  at  the  close  of  the  fiscal  year  all  arrangements  had  been  completed 
for  the  payment  of  the  awards  in  the  case. 

An  electric  plant  for  furnishing  light  and  power  was  installed  in  one 
of  the  batteries;  storage  batteries  in  two  other  batteries  were  cared 
for,  and  one  of  them  transferred  to  troops  for  use  and  care. 

All  submarine-mining  material  on  hand  was  watched  and  cared  for 
during  the  year. 
(See  Appendix  3D.) 

Defenses  of  eastern  entrance  to  Long  Island  Sound  and  coast  of  Con- 
necticut.— C>ffieer  in  charge,  Maj.  Smith  S.  Leach,  Corps  of  Engineers; 
assistants,  Lieut.  William  J.  Barden,  to  October  20,  1899,  and  Lieut. 
Edward  H.  Schulz,  since  October  19,  1899;  Division  Engineer,  Col. 
George  L.  Gillespie,  Corps  of  Engineers. 

The  defenses  of  I4ew  London  consist  of  two  works  of  the  old  type, 
containing  no  modem  armament,  one  of  which  is  an  open  barbette 
work,  on  the  east  side  of  the  river,  in  the  charge  of  an  ordnance  ser- 

Seant;  the  other  work  is  a  masonry  construction,  on  the  west  side  of 
tie  river.     The  latter  has  been  garrisoned  during  the  year. 

The  defenses  of  the  eastern  entrance  of  Long  Island  Sound  are  the 
following: 

Two  12-inch  B.  L.  rifles  on  United  States  disappearing  carriages, 
model  1897:  This  battery  was  built  by  contract  entered  mto  Decem- 
ber 11, 1896,  and  included  the  construction  of  a  wharf.  At  the  begin- 
ning of  the  fiscal  year  the  battery  was  complete  and  armament  on 
hand,  but  not  mounted.  It  is  now  completely  equipped,  armament 
mounted,  and  is  in  the  charge  of  the  artillery. 

Two  10-inch  B.  L.  rifles  on  disappearing  carriages,  model  1896: 
This  battery  was  built  under  "National  Deiense"  appropriation,  and 
was  begun  m  March,  1898.  At  the  beginning  of  the  nscal  year  it  was 
complete,  with  armament  mounted.  The  battery  is  in  the  charge  of 
the  artillery. 

Two  10-inch  B.  L.  rifles  on  disappearing  carriages,  model  1896,  and 
a  mining  casemate:  This  work  was  done  under  contract  entered  into 
August  11, 1897,  and  included  a  crib  wharf.  At  the  beginning  of  the 
fiscal  year  it  was  complete  and  armament  mounted.  During  tne  year 
there  was  built  a  batterv  commander's  station  and  instrument  mounted. 
The  battery  is  in  the  charge  of  the  artillery.  The  casemate  has  been 
completed,  and  is  cared  for  by  the  Engineer  Department. 
EKG1900 2 
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Eight  12-inch  B.  L.  steel  mortars:  Work  on  this  battery  was  be^un 
about  July  1,  1898.  At  the  beginning  of  the  fiscal  year,  excavation 
and  placing  of  concrete  were  well  under  way.  The  battery  is  now 
poetically  complete,  except  consolidation  of  rear  slopes,  concreting 
terreplein,  and  the  installation  of  electric  power.  A  battery  com- 
mander's station  pertaining  to  this  battery  has  been  completed  during 
the  fiscal  j^ear.  The  armament  is  on  hand;  one  carriage  and  one 
mortar  have  been  mounted  by  the  troops.  The  contract  For  electric- 
light  plant  has  been  made.  This  battery  has  not  been  formally 
transferred  to  the  artillery. 

Two  6-inch  rapid-fire  guns  on  disappearing  mounts:  Work  was  begun 
in  the  early  part  of  1899.  At  the  bsginnmg  of  the  fiscal  year  mate- 
rials had  been  collected  and  excavation  partly  made.  The  battery  is 
now  complete,  except  consolidation  of  slopes  and  electric  lightmg. 
The  carriages  are  on  hand,  not  mounted.  Guns  not  yet  receivea. 
Not  yet  transferred  to  the  artillery. 

One  4.7-inch  rapid-fire  Armstrong  gun:  This  emplacement  was 
built  under  "National  Defense"  appropriation  and  was  complete,  with 
armament,  at  beginning  of  fiscal  year.  During  the  year  it  has  been 
transferred  to  the  artillery. 

One  5-inch  rapid-fire  wire-wound  gun:  This  emplacement  was  begun 
and  built  during  the  fiscal  year.  It  is  about  nine-tenths  complete. 
The  armament  has  not  yet  been  received. 

Two  8-inch  B.  L.  rifles  on  United  States  disappearing  carriages, 
model  1896,  and  two  5-inch  rapid-fire  guns  on  balanced-pillar  mounts: 
Work  was  begun  the  latter  part  of  1898.  At  the  beginning  of  the 
fiscal  year  the  8-inch  emplacements  were  up  to  ceiling  level,  and  the 
5-inch  emplacements  were  practically  completed,  except  armament. 
The  8-inch  emplacements  are  now  completed,  two  carriages  and  one 
gun  being  mounted.  The  remaining  gun  not  yet  received.  Electric 
lighting  complete.  The  5-inch  rapid-fire  emplacements  are  finished 
and  carriages  mounted.     Guns  not  received.    No  garrison  is  present. 

Two  5-inch  rapid-fire  wire-wound  guns:  An  allotment  for  this 
battery  was  made  during  the  fiscal  year.  The  work  is  practically 
complete,  except  electric  wiring  and  sodding  slopes.  Armament  not 
yet  received.     No  garrison  is  present. 

Two  8-inch  B.  L.  rifles  on  15-inch  smoothbore  carriages,  converted: 
At  the  beginnning  of  the  fiscal  year  the  battery  was  ready  for  arma- 
ment. Guns  are  on  hand.  The  converted  carriages  are  on  hand,  but 
not  mounted.     Electric  light  installed.     NogaiTison  is  present. 

Two  5-inch  rapid-fire  wire-wound  guns:  These  emplacements,  with 
connecting  pamaos,  are  built  in  rear  of  two  8-inch  emplacements.  A 
sea  wall  was  built  for  protection  of  the  site.  Further  repairs  to  sea 
wall  will  be  made.  At  beginning  of  fiscal  year  the  battery  was  com- 
plete, except  platform  and  superior  slope.  Both  of  these  emplace- 
ments are  now  completed.  Armament  not  received.  No  garrison  is 
present. 

Two  12-inch  B.  L.  rifles  on  United  States  disappearing  carriages, 
model  1897;  two  10-inch  B.  L.  rifles  on  United  States  disappearing 
carriages,  model  1896;  and  three  6-inch  rapid-fire  guns  on  disappear- 
ing mounts:  Work  was  begun  in  December,  1898.  At  the  beginning 
of  fiscal  year,  excavation  and  placing  of  concrete  were  well  advanceo. 
The  10-inch  emplacements  are  now  completed,  except  the  ammunition 
hoists  and  electric  lighting.     Concrete  for  the  12-inch  emplacements 
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is  neaiing  completion.  The  armament  is  all  on  hand.  The  10-inch 
guns  are  mounted  and  are  protected  by  penthouses  built  over  them. 
£xcavation  for  the  6-inch  emplacements  was  begun  in  December,  1898. 
At  the  beginning  of  fiscal  year  4,000  yards  of  excavation  had  been 
done.  One  of  the  emplacements  is  finished  to  loading  platform,  and 
the  other  two  are  well  under  way.  The  carriages  are  on  hand  but  not 
mounted.  Guns  not  yet  received.  No  garrison  is  present. 
(See  Appendix  3  E.) 

Defenses  of  New  York  City, — Officer  in  charge  of  artillery  defense 
and  of  torpedo  defense  of  southern  entrance  to  harbor,  Maj.  Henry 
M.  Adams,  Corps  of  Engineers,  to  November  16, 1899;  the  late  Lieut. 
Col.  William  H.  H.  Benyaurd,  Corps  of  Engineers,  from  November 
16,  1899,  to  January  8, 1900,  and  Maj.  William  L.  Marshall,  Corps  of 
Engineers,  since  January  8, 1900;  assistants,  Lieut.  James  F.  Mclndoe, 
Corps  of  Engineers,  Lieut.  Jay  J.  Morrow,  Corps  of  Engineei's,  to 
to  August  27,  1899,  and  Lieut.  James  A.  Woodruff,  Corps  of  Engi- 
neers. Officer  in  charge  of  torpedo  defense  of  eastern  entrance  to 
harbor,  Maj.  John  G.  D.  Knight,  Corps  of  Engineers.  Division 
Enrineer,  Col.  George  L.  Gillespie,  Corps  of  Engineers. 

Eastern  entrance  to  harbor, — At  the  beginning  of  the  fiscal  year 
emplacements  had  been  completed  and  turned  over  to  the  garrisons  for 
the  following  guns  and  mortars,  which  were  mounted,  viz:  Two  8-inch 
and  four  10-inch  guns  on  disappearing  carriages  and  twenty-four 
12-inch  breech-loading  mortars.  One  emplacement  for  12-inch  gun  on 
disappearing  carriage  had  been  completed  and  armed;  this  has  since 
been  turned  over  to  the  garrison. 

Three  12-inch  emplacements,  then  under  way,  have  since  been  com- 
pleted and  armed;  jfour  emplacements  for  5-incn  rapid-fire  guns,  then 
m  progress,  have  since  been  completed  and  are  reaay  for  aramament; 
four  emplacements  for  15-pounder  rapid-fire  guns  have  been  completed, 
and  two  of  them  are  armed;  two  aaditional  emplacements  for  6-inch 
rapid-fire  guns  have  been  begun  and  are  in  process  of  construction; 
one  mining  casemate,  completed  during  the  preceding  fiscal  year,  was 
turned  over  to  the  garrison  during  the  past  year.  Two  range-finder 
stations  have  been  authorized,  built,  and  completed;  one  has  been 
turned  over  to  the  garrison  and  the  other  is  now  ready  for  transfer. 
Electric-lighting  plants  have  been  built  and  are  nearly  completed  for 
all  the  batteries.  An  allotment  for  sea -wall  construction  has  been 
made. 

Southern  entrance  to  harbor  on  Staten  Island^  Long  Isla/nd^  and  at 
Sandy  Hook,,  New  Jersey, — At  the  beginning  of  the  past  fiscal  year 
emplacements  had  been  completed  and  turned  over  to  tne  garrisons  for 
the  following  guns  and  mortars,  which  had  been  mounted,  viz:  Sixteen 
12-inch  breech-loading  mortars,  two  12-inch  guns  on  lifts,  thirteen 
10-inch  and  five  8-inch  guns  on  disappearing  carriages,  and  two 
4.7-inch  rapid-fire  guns,  together  with  one  5-inch  siege  rifle,  one 
7-inch  siege  howitzer,  and  one  4.7-inch  rapid-fire  gun  in  temporary 
emplacements.  One  pneumatic-gun  battery  for  three  dynamite  guns 
witn  temporary  magazines,  two  mining  casemates,  seven  cable  tanks, 
and  two  storage  buudings  for  submarine  mining  materials  were  also 
completed. 

The  following  emplacements  were  at  the  beginning  of  the  fiscal  year 
either  completed  or  nearly  completed,  viz:   Six  12-inch  and  tnree 
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10-inch  guns  on  disappearing  carriages,  two  12-inch  guns  en  barbette, 
two  6-inch  rapid-fire  guns  on  pedestal  mounts,  and  two  4.7-inch  rapid- 
fire  guns.  They  have  since  been  completed,  armed,  and  turned  over  to 
the  garrisons. 

During  the  past  fiscal  year  the  following  additional  work  has  been 
done: 

Six  emplacements  for  12-inch  guns  on  disappearing  carriages,  tw^o 
nearly  completed  and  two  under  way,  have  oeen  completed  and  are 
ready  for  armament;  two  have  been  begun  and  are  about  half  com- 
pleted. Four  emplacements  for  6-inch  guns  on  disappearing  carriages, 
two  under  way,  have  been  completed  and  are  ready  for  armament,  and 
two  have  been  begun  and  are  nearly  half  completed.  £ight  emplace- 
ments for  12-inch  breech-loading  mortars  have  been  begun  ana  base 
rings  are  now  set.  Four  emplacements  for  15-pounaer  rapid-fire 
guns,  two  awaiting  armament  and  two  begun  and  ready  for  base  cylin- 
ders. Three  range-finder  stations  and  one  steel  range-finder  towex' 
have  been  completed  and  turned  over  to  the  garrisons. 

Electric-lighting  plants  have  been  installed  or  are  in  process  of 
construction  at  all  the  fortifications. 

Allotments  have  recently  been  made  for  construction  of  two  addi- 
tional emplacements  for  15-pounder  rapid-fire  guns  and  of  permanent 
retaining  walls  with  bombproofs  for  pneumatic  dynamite-gun  battery. 

Plans  and  estimates  are  in  preparation  for  two  emplacements  for 
12-inch  guns  on  disappearing  carriages  and  for  five  range-finder 
stations. 

Condemnation  proceedings  are  in  progress  for  the  acquisition  of 
two  additional  tracts  of  land  for  the  enlargement  of  an  existing 
reservation. 

The  torpedo  property  has  been  inspected  and  cared  for. 

(See  Appendbc  3  F.) 

Defenses  of  tJie  DeLwware  Rvoer. — Officer  in  charge,  Lieut.  Col. 
Charles  W.  Raymond,  Corps  of  Engineers,  to  April  6, 1900,  and  since 
May  31,  1900;  assistants,  Lieut.  Spencer  Cosby,  Corps  of  Engineers, 
to  January  1, 1900,  from  February  21  to  April  6, 1900,  and  since  May 
31, 1900,  and  Lieut.  J.  B.  Cavanaugh,  Corps  of  Engineers,  since  June 
11,  1900.  The  district  was  in  the  charge  temporarily  of  Lieut. 
Spencer  Cosby  from  April  6  to  May  31,  1900. 

The  defenses  include  two  masonry  works  of  old  type,  one  of  which 
is  in  the  charge  of  an  ordnance  sergeant.  No  new  work  is  contem- 
plated at  this  site.  Modern  batteries  are  in  course  of  construction  at 
the  other  site.  Modem  works  of  defense  are  also  located  at  two  other 
points  on  the  river,  which  are  garrisoned. 

The  modern  batteries  built  or  building  for  the  defense  of  the  Dela- 
ware consist  of  a  battery  of  three  12-inch  and  three  10-inch  guns  on 
disappearing  carriages,  a  batteiy  of  two  6-inch  rapid-fire  guns,  a  bat- 
tery of  three  12-inch  guns  on  disappearing  carriages,  two  batteries  of 
two  16-pounder  rapid-fire  guns  each,  a  battery  of  two  4.72-inch  rapid- 
fire  guns,  a  battery  of  sixteen  12-inch  mortars,  a  battery  of  two  12-inch 
guns  on  nondisappearing  carriages,  and  two  8-inch  guns  on  disappear- 
ing carriages,  and  two  oatteries  each  of  two  5-inch  rapid-fire  guns, 
segmental  wire  wound. 

The  battery  of  six  10-inch  and  12-inch  guns  on  disappearing  carriages 
had  been  completed  with  all  guns  and  carriages  mounted,  and  on  Jan- 
uary 6, 1899,  it  was  turned  over  to  the  artillery  garrison.     Work  of  a 
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minor  character  was  carried  on  durinff  the  year  and  the  construction 
of  the  parados  in  rear  was  completedT  The  battery  proper  had  cost 
to  June  30,  1900,  $244,727.70  and  the  paiados  $18,554.32. 

The  two  emplacements  for  6-inch  rapid-fire  guns  on  balanced-pillar 
mounts  have  oeen  completed  and  ready  since  August,  1897,  for  the 
guns  and  carriages,  which  have  not  yet  been  received.  The  battery 
has  cost  $19,341.80. 
^  At  the  end  of  the  fiscal  year  the  battery  of  three  12-inch  guns  on 
disappearing  carriages  was  practically  completed,  with  the  guns  and 
carnages  mounted.  Six  thousand  seven  hundred  and  forty -one  cubic 
yards  of  concrete  masonry  was  placed  during  the  fiscal  year.  The 
ammunition  hoists,  boiler  for  the  electric  plant,  and  a  few  doors  are 
yet  to  be  installed.    Its  cost  to  June  80,  1900,  was  $334,229.27. 

The  two  emplacements  for  l5-pounder  rapid-fire  guns  on  each  flank 
were  completed  ready  for  the  carriages. 

The  battery  for  two  4. 72- inch  rapid-fire  guns  was  completed,  and 
the  guns  mounted  on  December  31,  1898. 

At  the  beginning  of  the  fiscal  year  the  battery  of  sixteen  12-inch 
mortars  was  comDleted,  with  the  exception  of  some  grading  of  the 
slopes  and  grounos.  All  sixteen  carriages  and  eight  of  the  mortars 
were  mounted  ready  for  service.  The  other  eight  mortars  have  not 
yet  been  received.  The  work  on  the  batteiy  was  completed  during 
the  year,  and  the  battery  was  turned  over  to  the  artillery  garrison  on 
Mav  2,  1900.  The  cost  of  the  battery  to  June  30, 1900,  is  $217,837.70. 
'The  two  emplacements  for  8-inch  ciisappearing  guns,  with  the  car- 
riages and  guns  mounted,  and  the  two  emplacements  for  12-inch  guns 
and  nondisappearing  carriages  were  turned  over  to  the  artillery  gar- 
rison on  January  12,  1899.  At  the  end  of  the  last  fiscal  year  the 
mounting  of  the  two  12-inch  guns  was  in  progress.  The  work  was 
complete  on  August  4,  1899.  These  four  emplacements  were  con- 
structed under  an  allotment  from  the  appropriation  for  "National 
Defense." 

One  battery  of  two  6-inch  rapid-fire  guns,  segmental  wire  wound, 
was  nearly  completed  at  the  ena  of  the  fiscal  year,  and  work  on  the 
second  had  just  begun. 

The  regular  semiannual  inspections  of  torpedo  material  were  made 
and  the  material  kept  in  shape  to  prevent  deterioration. 

Four  type  "B"  range  finders  have  been  mounted  for  the  completed 
batteries,  and  instructions  have  been  given  for  the  preparation  of  plans 
for  the  erection  of  two  battery  commanders'  stations. 

During  the  year,  under  various  allotments  from  appropriations  for 
•'Preservation  and  Repair  of  Fortifications,"  suspended  ceilings  were 
put  in  magazines  of  batteries  to  correct  dampness  in  magazines,  a 
Dracketed  gallery  connecting  gun  platforms  of  tne  six-gun  battery  was 
constructea,  electric-lighting  plants  were  cared  for,  and  other  works 
of  maintenance  and  repair  carried  on. 
(See  Appendix  3  G.) 

Defenses  of  Baltimore^  Jl/S. -^Officer  in  charge,  Lieut.  Col.  Oswald 
H.  Ernst,  Corps  of  Engineers,  from  April  14.  1900,  having  under  his 
unmediate  orders  Lieut.  Charles  W.  Kutz,  Corps  of  Engineers,  the 
latter  being  in  temporary  charge  until  April  14,  1900. 

There  are  five  f orta  in  the  system — four  of  the  modern  and  one  of 
the  old  type. 
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At  the  beginning  of  the  fiscal  year  there  were  already  constructed 
at  one  site  a  battery  containing  one  12-inch  and  three  8-inch  B.  L. 
rifles  on  disappearing  carriages,  togetiber  with  two  4. 7- inch  rapid-fire 
guns.  A  flianking  battery  for  two  15-pounder  rapid-fire  guns,  which 
had  been  practically  constructed,  was  completed  during  the  fiscal  year. 

At  anotner  locality  a  battery  for  two  12-inch  B.  L.  rifles  on  barbette 
carriages,  two  emplacements  for  5-inch  rapid-fire  guns  on  balanced- 
pillar  mounts,  and  two  emplacements  for  l5-pounaer  rapid-fii*e  guns 
were  practically  completea  at  the  beginning  of  the  fiscal  year,  and 
these  were  finished  up  and  the  guns  mounted  in  the  12-inch  emplace- 
ments during  the  fiscal  year. 

At  a  third  reservation  there  were  already  constructed  at  the  begin- 
ning of  the  fiscal  year  one  battery  containing  eight  12-inch  B.  L.  mor- 
tars, two  emplacements  containing  12-inch  B.  E.  rifles  on  disappear- 
ing carriages,  two  emplacements  for  5-inch  rapid-fire  guns  on  balanced- 
pillar  mounts,  and  two  emplacements  for  15-pounder  rapid-fire  guns, 
with  the  exception  of  the  earth  parapet  and  mmor  details.  The  opera- 
tions of  the  nscal  year  have  consisted  in  adding  two  emplacements 
for  6-inch  rapid-fire  guns  on  disappearing  carriages,  finishing  two 
emplacements  for  15-pounder  rapid-nre  guns,  and  taking  preliminary 
steps  toward  adding  two  similar  emplacements;  mounting  tne  carriages 
in  the  6-inch  emplacements  and  mounting  the  carriages  in  the  6-inch 
emplacements. 

At  a  fourth  site  two  emplacements  for  6-inch  rapid-fire  guns  on  dis- 
appearing carriages  were  virtually  constructed  during  the  fiscal  year, 
and  the  carriages  mounted. 

The  operations  of  the  fiscal  year  also  consisted  in  the  construction 
of  a  torpedo  storehouse  and  completing  a  mining  casemate  at  one  site, 
protecting  one  reservation  with  a  sea  wall  and  embankment,  partially 
protecting  a  second  reservation  with  a  sea  wall  and  embankment,  and 
making  preliminary  arrangements  to  protect  a  third  in  the  same  noianner, 
together  with  making  the  necessary  repairs  to  the  completed  works 
and  furnishing  the  garrisons  with  supplies  for  the  electric  lighting 
and  power  plants.  The  submarine-mine  material  was  stored  and  kept 
in  order  for  immediate  use. 

(See  Appendix  3  H.) 

Defenses  of  Washington^  D.  C. — Oflicer  in  charge,  Lieut.  Col. 
Charles  J.  Allen,  Corps  of  Engineers. 

At  the  close  of  the  fiscal  year  1900  there  were  completed  emplace- 
ments for  six  10-inch  guns,  three  8- inch  guns,  and  two  4-inch  rapid-fire 
guns.  In  addition  there  were  under  construction  emplacements  for 
eight  12-inch  mortars,  for  two  6-inch  guns  on  disappearing  carriages, 
for  two  5-inch  rapid-fire  guns  on  balanced-pillar  mounts,  and  for  five 
15-pounder  rapid-fire  guns  on  balanced-pillar  mounts.  It  is  expected 
that  all  of  these  will  be  completed  during  the  next  fiscal  year,  provided 
the  necessary  armament  is  received. 

Four  battery  commanders'  stations,  pertaining  to  the  approved  sys- 
tem of  fire  control,  are  under  construction;  also  an  electric  light  and 
power  plant  for  the  battery  of  8-inch  guns. 

A  number  of  necessary  repairs  was  made  to  the  batteries,  buildings, 
and  wharf. 

The  torpedo  material  was  regularly  inspected  and  kept  in  repair. 

(See  Appendix  31.) 
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Defenses  of  Harnpton  Boads^  Virginia. — Officers  in  charge,  Maj. 
Thomas  L.  Casey,  Cx)rps  of  Engineers,  until  December  21, 1899,  and 
Maj.  James  B.  Quinn,  Corps  of  Engineers,  since  that  date;  Division 
Engineer,  Col.  Peter  C.  Hains,  Corps  of  Engineers. 

Tne  old-style  works  in  -existence  at  this  point  consist  of  one  earth 
and  masonry  garrisoned  fort  on  the  north  side  of  the  channel  and  one 
ungarrisoned  fort  built  entirely  of  masonry  directly  opposite,  on  the 
south  side  of  the  channel.  Slight  repairs  have  been  made  to  the  for- 
mer during  the  fiscal  year  1900.  The  latter  has  no  armament,  but  under 
the  approved  project  of  defense  modern  guns  are  to  be  provided. 

Besides  the  obsolete  old-style  armament  in  the  fort  on  the  north 
side  of  the  channel,  provision  had  been  made  at  the  close  of  the  fiscal 
year  1899  for  eight  10-inch  and  five  8-inch  euns,  sixteen  12-inch  mor- 
tars, and  four  4.72-inch  rapid-fire  guns.  With  the  exception  of  two 
10-inch  and  two  8-inch,  all  the  above  guns  and  their  carriages  had  been 
mounted.  Four  of  the  8-inch  guns  were  provided  during  the  war  with 
Spain,  and  the  two  reported  as  not  mounted  were  removed  from  their 

fitatforms  during  the  previous  fiscal  year  and  shipped  to  other  places, 
n  connection  with  the  service  of  the  guns  the  nre  commander's  and 
three  observation  stations  have  been  completed. 

In  defending  this  locality  by  submarine  mines  two  mining  casemates 
and  cable  galleries  have  been  built  and  a  cable  tank  provided  for  the 
wet  storage  of  cable. 

Work  in  the  fiscal  year  1900  was  confined  to  continuing  the  construc- 
tion of  the  single  10-inch  battery  in  a  bastion  of  the  main  work  (now 
practically  completed)  and  the  three  12-inch  battery,  which,  is  com- 
pleted with  the  exception  of  building  a  portion  of  the  slope  at  the  south 
end  and  the  finishing  up  of  the  electric  storage  battery  installation  for 
lightingpurposes.  W'ork,  minor  in  nature,  was  also  done  at  Redoubts 
B  and  C,  and  a  battery  for  four  15-pounder  rapid-fire  guns  com- 
menced.   The  latter  is  practically  finished. 

The  only  increase  in  the  armament  during  the  fiscal  year  was  one 
10-inch  gun,  which  was  on  hand  June  30,  1899,  but  had  not  been 
mounted  by  the  garrison  at  that  date. 

With  funds  from  the  recent  fortification  appropriation  it  is  proposed 
to  undertake  the  construction  of  emplacements  for  two  12-incn  guns  at 
the  fort  on  the  south  side  of  the  channel,  to  extend  the  sea  wan  from 
the  east  side  of  the  Engineer  Wharf  to  the  farther  side  of  the  first 
jetty  on  the  beach,  and  to  construct  one  of  the  proposed  battery  com- 
manders' stations  at  the  fort  on  the  north  side. 

(See  Appendix  3  J.) 

Defenses  of  the  coast  of  North  Carolina, — Officer  in  charge,  Capt. 
E.  W.  Van  C.  Lucas,  (Jorps  of  Engineers;  assistant,  Lieut.  Earl  I. 
Brown,  Corps  of  Engineers,  until  September  6,  1899;  Division  Engi- 
neer, Col.  Peter  C.  Hains,  Corps  of  Engineers. 

The  defenses  include  the  ola-style  Fort  Macon,  the  reservation  at 
Southport,  and  the  modern  batteries  at  the  mouth  of  Cape  Fear  River. 

At  the  beginning  of  the  fiscal  year  the  conditions  were  as  follows: 
One  battery  of  four  8-inch  B.  L.  rifles,  one  batterv  of  two  12-inch  B.  L. 
rifles,  one  4.7-inch  rapid-fire  gun,  one  central  lighting  and  power  plant 
were  completed,  guns  installed,  and  the  whole  turned  over  to  the  gar- 
rison; also  two  emplacements  for  5-inch  rapid-fire  guns  completed  and 
awaiting  armament,  emplacements  for  eight  12-inch  mortars  in  course 
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of  construction,  and  submarine  mining  equipment,  includingtorpedo 
casemate  and  partially  completed  storehouse,  m  the  charge  of  Engmeer 
Department. 

During  the  year  the  submarine  mining  storehouse  was  completed  and 
material  stored  therein;  the  mortar  emplacements  were  completed  and 
the  guns  were  mounted,  and  the  battery  needs  onlv  the  installation  of 
electric  firing  apparatus  before  turning  over  to  t&e  garrison.  With 
allotments  from  appropriation  for  "  Presei-vation  and  Kepair  of  Forti- 
fications" considerable  repair  and  improvement  were  done,  including 
releveling  8-inch  guns  and  improving  drainage.  An  ammunition  hoist 
for  4.7  inch  rapid-fire  gun  was  purcnased  and  installed. 

(See  Appendix  3  K.) 

Defenses  of  the  coast  of  South  Carolina. — Officer  in  charge,  Maj. 
Ernest  H.  Ruffner,  Corps  of  Engineers,  until  May  7, 1900,  and  Capt 
James  C.  Sanford,  Corps  of  Engineers,  since  that  date;  assistant, 
Lieut.  E.  H.  Schulz,  Corps  of  Engineers,  until  October  16,  1899; 
Division  Engineer,  Col.  Peter  C.  Hams,  Corps  of  Engineers. 

Charleston  Harbor. — The  defenses  consist  of  the  following: 

Mortar  battery,  sixteen  12-inch  B.  L.  mortars.  This  Imttery  was 
practically  completed  in  June,  1897,  and  the  mortars  were  all  mounted 
by  the  spring  of  1898.  During  the  past  year  the  floors  of  the  maga- 
zmes  were  raised,  drain  was  renewed,  fence  built  around  reservation, 
and  minor  repairs  made. 

Four  10-inch  rifles  on  disappearing  carriages.  This  battery  was  com- 
pleted in  1898.     During  the' past  year  minor  repairs  have  been  made. 

Six-inch  rapid-fire  Imttery.  This  is  a  battery  of  two  6-inch  guns. 
The  left  emplacement  is  for  a  pedestal  mount,  and  was  completed  the 
previous  fiscal  year.  The  right-hand  emplacement  is  for  a  aisappear- 
mg  carriage,  and  was  completed  during  the  fiscal  year.  The  carriage 
was  mounted  by  the  artillery.  The  battery  has  been  turned  over  to 
the  artilleiy.  In  1898  two  emplacements  for  4.7-inch  rapid-fire  guns 
had  been  completed,  the  guns  mounted,  and  the  battery  turned  over 
to  the  artillery.  Three  emplacements  for  15-pounder  rapid-fire  guns 
on  balanced-pillar  mounts  were  built  during  the  previous  fiscal  year. 
The  guns  and  carriages  for  these  three  emplacements  have  not  yet 
been  received. 

Two  emplacements  for  12-inch  rides  were  built  during  the  previous 
fiscal  year,  and  the  barbette  carriage  and  gun  bad  been  mounted. 
During  the  fiscal  year  the  disappearing  carriage  and  gun  were  mounted, 
and  the  battery  turned  over  to  the  artillery.  An  electric-lighting 
plant  was  installed. 

Torpedo  defense.    The  torpedo  material  was  stored  and  cared  for. 

Port  Royal  Sounds  South  Carolina. — ^The  defenses  consist  of  the 
following:  Three  lO-inch  rifles  on  disappearing  carriages.  The  three 
emplacements  were  finished  and  two  carriages  mounted  during  the 
previous  fiscal  year.  The  remaining  carriage  and  the  three  rifles  were 
mounted  during  the  fiscal  year;  an  electric-lighting  plant  was  installed, 
and  the  battery  was  turned  over  to  the  artillery.  Minor  repairs  were 
made  to  battery,  and  plant  was  cared  for. 

Two  4.7-inch  rapid-fire  emplacements  had  been  built  in  1898,  and 
the  guns  mountea.  This  battery  was  turned  over  to  the  artillery. 
No  repairs  were  necessary,  and  nothing  was  done  during  the  fiscal 
year. 

A  temporary  battery  for  two  8-inch  rifles  on  15-inch  smoothbore 
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esrriages  had  been  built  during  previous  fiscal  year.  No  repairs  were 
made  darins-  the  year.     This  iSittery  was  turned  over  to  the  artillery. 

TorDedo  defense.  The  torpedo  material  has  been  stored  and  cared 
for.    No  casemate  has  yet  been  built. 

(See  Appendix  3  L.) 

Defenses  of  the  coast  of  Georgia  and  of  Cuwherland  Sounds  Georgia 
and  Florida.^y&cer  in  charge  defenses  of  coast  of  Georgia,  Capt. . 
Cassius  E.  Gillette,  Corps  of  Engineers;  assistant,  Lieut.  Lyfle  Brown, 
Corps  of  Engineers,  until  August  10,  1899.  Officers  in  charge  of 
defenses  of  Cumberland  Sound,  Capt.  Charles  H.  McKinstry,  Corps 
of  Engineers,  until  May  24.  1900,  and  Capt.  Cassius  E.  Gillette, 
Corps  of  Engineers,  after  that  date;  assistant,  Lieut.  Edward  M. 
Markhant,  Corps  of  Engineers,  until  May  24,  1900.  Division  Engi- 
neer, Col.  Peter  C.  Hains,  Corps  of  Engineers. 

The  defenses  include  three  masonry  works  of  old  type. 

During  the  fiscal  year  the  battery  of  eight  12-inch  mortars  was  com- 
pleted and  was  transferred  to  the  artillery.  The  permanent  emplace- 
ments for  two  4.7-inch  rapid-fire  guns  were  completed,  but  have  not 
been  transferred.  Two  batteries  of  two  15-pounder  rapid-fire  guns 
each,  the  mounts  for  which  have  not  yet  been  supplied,  were  also 
ctMnpleted. 

Under  the  appropriation  for  "Preservation  and  Repair  of  Fortifica- 
tions" minor  operations  were  carried  on  at  the  forts  on  the  coast  of 
Georgia. 

(See  Appendix  3  M.) 

Defenses  of  the  east  coast  of  Florida  omdofKey  West^  Fla. — Officer 
in  charge,  Capt.  Charles  H.  McKinstry,  Corps  of  Engineers,  until 
May  24, 1900,  after  which  date  Capt.  Thomas  H.  Rees,  Corps  of  Engi- 
neers, was  in  temporary  charge;  assistant,  Lieut.  Edward  M.  Markham, 
Corps  of  Engineers;  Division  Engineer,  Col.  Peter  C.  Hains,  Corps 
of  Engineers. 

The  defenses  include  two  masonry  works  of  old  type.  One  of  them, 
Fort  Marion,  is  of  little  value  for  defensive  purposes.  Built  by  the 
Spaniards  in  the  eighteenth  century,  it  is  an  mteresting  relic  and  has 
been  cared  for  as  such.  It  was  in  use  as  a  military  prison  during  the 
first  portion  of  the  year.  The  other  work  has  been  dismantled  of  its 
old  armament  and  a  portion  of  it  has  been  torn  down. 

Near  the  mouth  of  the  St.  Johns  River  the  temporary  batteries  built 
during  the  war  with  Spain  were  practically  abandoned  and  their  arma- 
ment was  shipped  away.  Engineer  property  and  torpedo  material 
stored  here  were  cared  tor  during  the  year  with  funds  provided  from 
the  appropriation  for  "Preservation  and  Repair  of  Fortifications. " 

A  Doundary  survey  and  a  topographic  survey  were  made  of  land 
required  for  site  for  permanent  works  of  defense. 

At  Key  West  emplacements  for  four  10-inch  and  two  8-inch  guns  on 
di?^ppearing  carriages  and  for  eight  12-inch  mortars  are  stilt  under 
construction  by  contract  entered  into  March  4,  1897,  under  the  pro- 
visions of  the  act  approved  June  6,  1896.  These  emplacements  were 
to  be  completed  by  January  1,  1898.  The  time  for  completion  has 
been  extended  by  the  Secretory  of  War;  the  extension  last  made  will 
expire  July  23,  1900.  Very  little  work  was  done  by  the  contractor 
during  the  year.  The  condition  of  the  batteries  is  practically  the  same 
as  reported  last  year,  except  that  the  amount  of  sand  fill  remaining  to 
be  placed  in  the  gun  battery  has  been  reduced  to  3,987  cubic  yards. 
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Emplacements  for  two  12-inch  guns  mounted  on  barbette  nondisap- 
pearinff  carriages  were  completed  and  turned  over  to  the  troops  for 
use  and  care. 

Emplacements  for  two  4.7-lnch  rapid-fire  guns  were  turned  over  to 
the  troops  for  use  and  care. 

Four  emplacements  for  15-pounder  rapid-fire  guns  are  under  con- 
struction, but  work  has  been  suspended  on  account  of  the  nonarrival 
of  the  gun  mounts,  which  prevents  the  construction  of  the  concrete 
bases  above  the  level  of  the  oottom  of  the  well  casing. 

Plans  have  been  prepared  for  two  additional  empEujements  for  15- 
pounder  rapid-fire  guns,  and  funds  for  their  construction  have  been 
allotted. 

The  installation  of  electric-light  plants  in  the  gun  battery  and  the 
mortar  battery  was  completed  and  the  plants  were  turned  over  to  the 
troops  for  use  and  care. 

A  number  of  minor  repairs  necessary  for  the  preservation  of  the 
fortifications  and  the  buildings  were  naade  and  the  torpedo  material 
was  cared  for. 

(See  Appendix  3  N.) 

Defences  of  Tampa  Bay^  Florida. — OflScers  in  charge,  Capt.  Henry 
Jervey,  Corps  of  Engineers,  until  January  18, 1900,  and  Capt.  Thomas 
H.  Rees,  Corps  of  Engineers,  since  that  date;  assistant,  Lieut  Frank 
C.  Bo^gs,  Corps  of  Engineers,  until  June  15,  1900. 

During  the  year  a  cable  tank  has  been  completed  by  the  installation 
of  a  traveling  crane,  which  was  under  construction  at  the  beginning  of 
the  fiscal  year. 

The  construction  of  two  emplacements  for  8-inch  breech-loading 
rifles  on  disappearing  carriages  and  of  a  battery  for  eight  12-inch 
mortars  has  been  completed.  Both  these  works  were  turned  over  to 
the  artillery  command  on  May  8,  1900. 

Other  work  done  consisted  of  the  two  regular  semiannual  inspec- 
tions of  the  mining  material,  the  moving,  cleaning,  and  general  over- 
hauling of  same,  and  the  repairs  to  a  dock  at  Egmont  Key,  for  all  of 
which  the  necessary  f onds  were  provided  from  tne  appropriation  for 
"Preservation  and  B^pair  of  Fortifications." 

(See  Appendix  3  0.) 

Defenses  of  Pensacola^  Fla. — OflScer  in  charge,  Capt  Clement  A.  F. 
Flagler,  Corps  of  Engineers;  assistant,  Lieut.  Lie  wis  H.  Band,  Corps 
of  Engineers;  Division  Engineer,  CoL  Peter  C.  Hains,  Corps  of 
Engineers. 

A  battery  mounting  four  10-inch  guns  on  disappearing  c-arria^es  was 
completed  in  1897-98.  The  electric  plant  to  this  battery  is  now 
being  remodeled  and  extended,  to  prevent  dampness  and  crowding 
of  machinery. 

A  battery  mounting  two  12-inch  guns  on  disappearing  carriages  was 
completed  in  1898-99,  except  the  armament.  The  armament  was 
installed  in  1899. 

A  battery  mounting  eight  12-inch  mortars  was  completed  in  1898-99, 
except  the  mortars,  which  were  mounted  in  1899.  Some  work  was  also 
done  on  the  slopes  of  this  batterv  during  the  year. 

A  battery  mounting  two  8-inch  guns  on  disappearing  carriages  was 
completed  in  1898-99,  except  the  guns,  which  were  mounted  in  1899. 
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A  battery  mounting  two  4.7-inch  rapid-fire  guns  was  completed  and 
the  armament  mounted  in  1898-99. 

A  battery  for  four  15-pounder  rapid-fire  guns  on  balanced-pillar 
mounts  was  completed  in  1900.     Armament  not  yet  received. 

The  defenses  include  two  masonry  works  of  old  tvpe.  One  bastion 
of  one  of  these  forts  was  demolished  by  the  explosion  of  a  magazine 
June  20,  1899.  Both  of  these  works  received  minor  repairs  during 
the  year. 

The  slopes  of  all  works  except  the  8-inch  battery  were  repaired 
where  cut  by  rain  and  waves.  Property  scattered  and  injured  oy  the 
explosion  mentioned  was  collected,  cleaned,  repaired,  and  stored.  Sev- 
eral expedients  were  tried  to  prevent  dampness  in  magazines,  wharf 
and  railroad  tracks  were  repaired,  and  minor  repairs  made  in  all 
batteries. 

The  torpedo  storehouse  and  the  cable-tank  house,  destroyed  by  the 
explosion  mentioned,  were  reconstructed,  mining  casemate  repaired, 
ana  torpedo  material  collected,  cleaned,  and  stored. 

(See  Appendix  3  P.) 

Defett^es  of  Mobile  and  Mississippi  Sound. — Officer  in  charge,  Mai. 
William  T.  Rossell,  Corps  of  Engineers;  assistant,  Lieut.  James  B. 
Cavanaugh,  Corps  of  Engineers,  until  June  10,  1900;  Division  Engi- 
neer, Col.  Peter  C.  Hains,  Corps  of  Engineers. 

These  defenses  consist  of  three  works  of  the  older  type,  two  of  which 
are  in  the  charge  of  ordnance  sergeants,  and  the  following  modern 
works: 

SITE  NO.  1. 

A  battery  of  two  12-inch  B.  L.  rifles  mounted  on  disappearing  car- 


battery  of  eight  12-inch  B.  L.  steel  mortars. 
A  battery  of  four  8-inch  B.  L.  rifles  mounted  on  disappearing  car- 
riages. 

A  battery  of  two  4.7-inch  Armstrong  rapid-fire  guns  on  pedestal 
mountings. 

A  battery  of  two  15-pounder  rapid-fire  guns  on  balanced-pillar  mount- 
ings. 

SITE  NO.  2. 

A  battery  of  two  8-inch  B.  L.  rifles  mounted  on  modified  15-inch 
Hodman  carriages. 

A  battery  of  two  6-inch  rapid-fire  guns  mounted  on  United  States 
disappearing  carriages. 

At  the  be^nning  of  the  fiscal  year  the  four  8-inch  and  4.7-inch  bat- 
teries were  both  completed  and  turned  over  to  the  artillery.  The  two 
8-inch  batteries  at  Site  No.  2  were  complete,  ready  to  be  turned  over  to 
the  artillery.  These  batteries  were  transferred  to  the  care  of  the 
garrison. 

The  12-inch  B.  L.  rifle  battery  was  complete  with  the  exception  of 
the  sand  parapet.  During  the  fiscal  year  the  remaining  work  on  this 
battery,  including  grading  and  sodding  of  sand  parapet,  receiving  and 
hanging  doors,  and  painting  ironwork  of  battery,  was  completed,  and 
the  battery  was  turned  over  to  the  artillery  on  June  4, 1900. 

Work  on  the  mortar  battery  was  well  under  way  at  beginning  of 
present  fijscal  year.     Plant  had  been  installed,  the  greater  part  of 
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framing  erected,  excavations  made  for  foundations  of  battery,  part 
of  materials  for  construction  received,  and  about  25  per  cent  of  con- 
crete put  in  place.  During  the  fiscal  year  the  concrete  work  on  this 
battery  was  completed,  speaking  tubes  placed  connecting  various  sta- 
tions, trolleys  and  trolley  beams  erected,  doors  constructed  and  hung, 
and  all  wood  and  iron  work  painted,  electric  plant  installed.  Tne 
greater  portion  of  the  eight  mortar  carriages  were  moved  to  the  bat- 
tery, the  base  rings  leveled  and  set,  and  carriages  assembled  to  the 
height  of  the  loading  platform. 

At  the  beginning  of  the  fiscal  year  work  upon  the  15-pounder  battery 
had  been  commenced,  foundations  for  magazines  were  prepared,  fram- 
ing erected,  and  placing  concrete  commenced.  During  the  fiscal  year 
work  on  this  battery  was  completed,  including  placing  concrete,  wiring 
up  the  ma^zines  and  connecting  same  witn  power  plant  of  12-incn 
battery,  painting  all  wood  and  iron  work,  filling  sand  in  parapet,  and 
grading  and  sodding  slopes  of  same. 

At  the  beginning  of  the  fiscal  year  plans  had  been  prepared  for  the 
6-inch  rapid-fire  battery  at  Site  No.  2,  and  preliminary  work  of  obtain- 
ing materials  and  supplies  begun.  During  the  fiscal  year  work  on  this 
battery  was  carried  on,  completing  the  placing  of  concrete,  with  the 
exception  of  that  for  four  flights  of  stairs  and  tne  walk  in  rear  of  bat- 
tery. Electric  plant,  ammunition  hoists  and  trolleys,  cranes,  and 
stairways  have  yet  to  be  installed,  and  filling  sand  in  parapet  has  yet 
to  be  completed. 

With  funds  allotted  from  appropriation  tor  '*  Sea  Walls  and  Embank- 
ments" at  one  work,  1,320  linear  feet  of  sea  wall  was  completed  and 
mattress  sunk  for  an  additional  155  linear  feet.  The  various  defen- 
sive works  were  kept  in  repair,  as  occasion  required,  with  funds  fiom 
the  appropriation  for  "  Preservation  and  Repair  of  Fortifications." 
The  submarine  mine  material  was  regularly  inspected  and  kept  in 
serviceable  condition. 

(See  Appendix  3  Q.) 

Defenses  of  New  Orlecms^  La.^  and  Sahine  Pass^  Tex, — OflScers  in 
charge,  Mai.  James  B.  Quinn,  Corps  of  Engineers,  until  December  1, 
1899,  and  Maj.  Henry  M.  Adams,  Corps  of  Engineers,  since  that  date; 
assistant,  Lieut.  Clarke  S.  Smith,  Corps  of  Engineers,  until  August  10, 
1899;  Division  Engineer,  Col.  Henry  M.  Robert,  Corps  of  Engineers. 

New  Orleans^  La. — ^The  defenses  of  New  Orleans  include  several 
masonry  works  of  old  type,  one  of  which  was  garrisoned  throughout 
the  year,  another  being  in  the  charge  of  an  ordnance  sergeant. 

At  the  beginning  of  the  fiscal  year  the  following  modern  emplace- 
ments were  completed  and  provided  with  armament: 

One  battery  of  two  10-inch  B.  L.  rifles,  disappearing  carriages. 

Two  batteries  of  two  8-inch  B.  L.  rifles  each,  disappearing  carriages. 

One  battery  of  two  4.7-inch  rapid-fire  guns,  pedestal  mounts. 

Emplacements  for  four  3-incn  15-pounder  rapid  fire  guns,  with 
pillar  mounts,  were  practically  completed,  but  guns  not  mounted. 

Two  electric-light  plants  were  completed  ana  two  searchlights  pro- 
vided. A  new  shelter  for  one  of  the  electric-light  plants  was  m  course 
of  construction,  to  replace  a  concrete  building  constructed  in  1898. 
The  unequal  settlement  of  the  10-inch  emplacements  had  thrown  the 
gun  platforms  and  the  floors  of  the  magazines  considerablj'  out  of  level, 
preventing  drainage  and  causing  dampness  in  the  magazines  and  pas- 
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sa^wajs.  The  eun  platforms  of  both  8-inch  batteries  also  required 
releveling  from  flie  same  cause. 

During  the  past  fiscal  year  the  emplacements  for  four  15-pounder 
rapid-fire  guns  were  wired  for  lighting  and  completed  as  far  as  possi- 
ble in  advance  of  receipt  of  the  guns  and  carriages. 

The  new  shelter  for  the  electric-light  plant  was  completed  and  the 
machinery  moved  into  it.  The  machinery  was  cleaned,  repaired,  and 
run  at  intervals. 

Two  10-inch  and  two  8-inch  emplacements  were  provided  with  iron 
hand  rails.  An  ammunition  hoist  was  installed  in  one  8-inch  battery 
not  previously  provided.  The  platforms  and  base  rings  of  the  10-inch 
guns  and  the  platforms  of  the  8-inch  batteries  were  leveled.  The 
8ui>erior  slopes  were  repaired,  drains  were  cut  around  the  new  bat- 
teries, and  other  similar  work  done  to  decrease  dampness  in  the 
nia£^ines  and  passageways.    The  results  obtained  are  satisfactory. 

'uie  removal  of  a  portion  of  one  old  fort  and  its  adjacent  obsolete 
batteries  to  secure  a  better  view  of  the  river  from  the  8-inch  battery 
was  authorized  bv  the  Secretary  of  War  on  December  26,  1899.  In 
the  progress  of  this  work  thirteen  obsolete  guns  and  carriages  were 
removed. 

With  funds  allotted  from  the  appropriation  '^Torpedoes  for  Harbor 
Defense"  a  torpedo  storehouse  was  constructed,  and  that  part  of  the 
torpedo  material  previously  stored  in  damp  casemates  and  magazines 
of  the  old  fort  Ttas  moved.  Since  removal  the  material  has  been 
maintained  in  good  condition. 

Minor  repairs  were  made  during  the  year  as  far  as  permitted  by 
the  limited  funds  available.  The  modem  guns  and  carriages  not  in 
the  charge  of  the  garrison  were  cared  for.  Parts  of  the  electrical 
machinery,  guns,  and  carriages  liable  to  rust  were  painted.  All  serv- 
iceable engineer  property  was  cleaned  and,  where  necessary,  painted. 
Shelters  were  constructed  over  the  principal  parts  of  the  working 
plant.  Civilian  watchmen  are  at  present  in  charge  of  the  torpedo 
property. 

On  October  26,  1899,  the  two  8-inch  batteries,  the  4.7-inch  bat- 
tery, and  two  electric-light  plants,  including  the  searchlights,  were 
transferred  to  the  garrison.  He  10-inch  battery  was  transferred  on 
June  7, 1898. 

Sabine  Pasa^Tex. — ^The  defenses  of  this  place  were  constructed  dur- 
ing the  war  with  Spain  on  ground  not  owned  by  the  United  States, 
and  consisted  of  a  temporary  battery  for  four  light  bronze  12-pounder 
field  guns  and  one  8-inch  B.  L.  rifle  mounted  on  an  old  converted  car- 
riage. An  ordnance  sergeant  was  in  charge  until  October  31,  1899, 
when  he  was  relieved  and  the  armament  witndrawn. 

All  torpedo  property  on  hand  is  stored  and  in  good  condition.  No 
work  was  done  during  the  past  year. 

(See  Appendix  3  K.) 

Defenses  of  Gah)eston^  Tex. — Oflicer  in  charge,  Capt.  Charles  S. 
Riche,  Corps  of  Engineers;  Division  Engineer,  Cx)l.  Henry  M.  Robert, 
Corps  of  En^neers. 

At  the  beginning  of  the  present  fiscal  year  the  modem  batteries  con- 
sisted of — 

Emplacements  for  two  10-inch  guns,  battery  No.  1,  completed  and 
armed. 
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Emplacements  for  eight  12-inch  mortars,  battery  No.  1,  completed 
and  armed. 

Emplacements  for  two   4.7-inch  rapid-fire  guns,   completed   and 
armed. 

Emplacements  for  two  10-inch  guns,  battery  No.  2,  completed  but 
not  armed,  aimament  being  assembled. 

Emplacements  for  two  8-inch  guns,  completed  but  not  armed,  arma- 
ment being  assembled. 

Emplacements  for  eight  12-inch  mortars,  battery  No.  2,  and  for  seven 
15-pounder  rapid-fire  guns  were  in  progress  of  construction. 

Cable  tank  and  torpedo  storehouse  built  and  torpedo  material  stored 
in  same. 

Electric  light  and  power  plant  for  10-inch  battery  No.  1  and  12-inch 
mortar  battery  No.  1  in  progress  of  construction. 

During  the  fiscal  year  tne  armament  for  the  10-inch  gun  battery  No.  2 
and  the  8-inch  battery  were  assembled,  emplacements  for  two  15-pounder 
guns,  battery  No.  1,  and  emplacements  for  three  15-pounder  guns 
were  completed,  and  emplacements  for  two  15-pounder  guns,  battery 
No.  2,  were  completed,  except  blast  surfaces  and  riprap  protection  to 
sheet-piling  revetment.  None  of  the  15-pounder  rapia-fire  guns  had 
been  received  up  to  the  close  of  the  fiscal  year.  Eight  12-inch  mortars 
and  carriages  for  moitar  battery  No.  2  had  been  received. 

Electric  light  and  power  plant  at  10-inch  gun  battery  No.  1  and 
12-inch  mortar  battery  No.  1  were  completed. 

Work  of  construction  of  12-inch  mortar  battery  No.  2  was  continued 
during  the  j^ear,  and  good  progress  was  made.  &3me  delay  was  caused 
in  construction  on  account  of  having  to  stop  work  until  sand  protec- 
tion was  completed. 

Site  for  enaplacements  for  6-inch  guns  was  filled  in  by  the  U.  S. 
dredge  Gen.  C.  B.  Comstock. 

A  system  of  tracks  for  submarine  mining  service  was  constructed. 

During  the  fiscal  year  the  following  fortification  works  were  trans- 
ferred to  the  artillery  for  their  care  and  use  under  the  provisions 
of  Army  Regulations  1486:  12-inch  mortar  battery  No.  1,  10-inch 
gun  battery  No.  1,  10-inch  gun  battery  No.  2,  8-inch  gun  battery, 
15-pounder  rapid-fire  battery  No.  1,  15-pounder  rapid-fire  battery 
(three  emplacements),  4.7-inch  rapid-fire  battery,  electric  light  and 

E)wer  plants  at  10-inch  gun  battery  No.  1  and  12-inch  mortar  battery 
o.  1,  power  house  at  10-inch  gun  battery  No.  1. 

It  was  hoped  that  the  12-inch  mortar  battery  No.  2  and  the  15-pounder 
rapid-fire  battery  No.  2  would  be  completed  and  the  mortars  and  guns 
mounted  during  the  fiscal  year  ending  June  30,  1901,  but  the  disas- 
trous gale  of  September  8-9,  1900,  was  so  terribly  destructive  that  it 
is  not  probable  that  further  extensive  operations  upon  the  fortifica- 
tions will  be  attempted  during  the  present  calendar  year. 

The  condition  of  the  works  of  defense  of  Galveston  after  the  subsid- 
ence of  the  hurricane  of  September  8-9,  1900,  will  be  made  the  sub- 
ject of  a  separate  report  at  a  later  date. 

(See  Appendix  3  S.) 

Defenses  on  the  Oreat  Lakes, — OflScer  in  charge  of  defenses  of  Detroit 
Eiver,  Lieut.  Col.  Grarrett  J.  Ly decker.  Corps  of  Engineers.  Officer 
in  charge  of  defenses  of  Lake  Champlain,  Col.  John  W.  Barlow,  Corps 
of  Engineers.  Officers  in  charge  of  defenses  of  other  lake  ports  m 
New  York,  Capt.  Graham  D.  Fitch,  Corps  of  Engineers,  until  Febru- 


Digitized  by  VjOOQIC 


FORTIFICATIONS.  31 

ary  13, 1900,  and  since  April  26,  1900,  and  Maj.  Thomas  W.  Symons, 
Corps  of  Engineers,  from  February  13  to  April  26,  1900;  Division 
Engineer,  Col.  George  L.  Gillespie,  Corps  of  Engineers. 

These  consist  of  four  works  of  older  type,  three  of  which  are  garri- 
soned, and  one  in  the  charge  of  a  fort-keeper  and  an  ordnance  sergeant. 
Operations  during  the  year  consisted  of  the  repair  of  the  fence  sur- 
rounding the  reservation  at  one  fort,  the  repair  of  works  of  shore 
protection  at  another,  and  minor  works  of  repair  and  preservation. 

(See  Appendix  3  T.) 

Defenses  of  San  Diego^  CaZ, — Officer  in  charge,  Capt.  James  J. 
Meyler,  Corps  of  Engineers;  Division  Engineer,  Col.  Samuel  M. 
Mansfield,  Corps  of  Engineers. 

At  the  close  of  the  previous  fiscal  year  the  four  emplacements  of  the 
batterr  of  four  10-inch  guns  on  disappearing  carriages  were  completed, 
with  the  exception  of  a  few  minor  details  and  a  small  amount  oi^earth- 
work.  Three  of  the  guns  had  been  mounted;  a  mining  casemate  and 
a  concrete  cable  tank  had  also  been  built;  the  construction  of  an  engine- 
room  addition  to  the  mining  casemate  was  nearing  completion;  a  tor- 
pedo storehouse  was  almost  completed,  and  work  on  emplacements  for 
two  15-pounder  rapid-fire  guns,  which  were  authorized  on  April  8, 
1899,  under  the  act  of  July  7,  1898,  was  about  half  completed  at  the 
end  of  the  fiscal  year.  Besides  these  works,  sites  had  been  selected 
for  emplacements  for  two  5-inch  rapid-fire  guns,  and  plans  and  esti- 
mates lor  their  construction  had  been  submitted  for  approval  on  June 
21,  1899. 

All  of  the  work  done  during  the  fiscal  year  ending  June  30,  1900, 
was  by  hired  labor.  At  the  fourth  10-inch  emplacement  a  wing  wall 
was  built,  earthwork  and  grading  were  completed,  and  the  base  ring 
set  The  gun  and  the  carriage  have  since  been  mounted  by  the  artil- 
lery garrison.  In  the  other  three  emplacements  of  the  10-inch  battery, 
the  elevator  brackets,  having  proved  too  weak,  were  replaced  by 
stronger  ones,  and  holes  were  cut  in  the  walls  between  powder  and 
shell  rooms  for  the  purpose  of  increasing  the  air  circulation  in  the 
powder  rooms. 

The  remaining  work  on  the  engine-room  addition  to  the  mining  case- 
mate was  compfeted  early  in  the  year.  A  picket  fence  was  put  up 
around  the  stairway  and  light  well,  and  a  part  of  the  machinery  and  a 
battery  case  were  installed  m  the  room.  At  the  torpedo  storenouse  a 
small  wharf  was  built  out  to  near  low  water,  and  narrow-gauge  tram- 
ways were  laid,  connecting  the  wharf  with  the  storehouse  and  the  cable 
tank. 

The  concrete  work  of  the  15-pounder  battery  was  finished,  excepting 
the  gun  platforms  and  a  small  apron.  The  grounds  in  front  and  rear 
have  since  been  graded,  and  all  other  detail  work  in  the  battery  com- 
pleted. Ground  was  broken  on  the  site  of  the  5-inch  battery  for  two 
rapid-fire  guns  on  August  21,  1899,  and  the  excavation  was  completed 
in  the  latter  part  of  September.  The  concrete  work  which  was  then 
be^n  was  fimshed  in  December.  All  other  detail  work  has  since  been 
finished,  and  the  batterv,  like  the  15-pounder  battery,  is  completed 
with  the  exception  of  tte  gun  platforms,  which  are  awaiting  certain 
castings. 

Under  date  of  March  3,  1900,  an  allotment  was  made  for  the  con- 
strucHon  of  a  battery  commanaer's  station.     Ground  was  broken  on 
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the  site  of  this  building  during  the  month  of  March,  and  since  tiien 
the  concrete  walls  have  been  completed.  At  the  close  of  the  year  tlie 
iron  and  the  steel  work  were  being  put  in  place,  and  it  was  contem- 
plated that  another  month's  work  would  complete  the  structure. 

During  the  latter  part  of  the  fiscal  year  plans  and  estimates  were 
being  prepared  for  the  construction  of  another  battery  of  two  emplace- 
ments for  15-pounder  rapid-fire  guns. 

Re^lar  inspections  were  made  of  the  torpedo  material,  and  the  same 
kept  m  order. 

(See  Appendix  3  U.) 

Defences  of^  San  Frcmcisco^  (7aZ.— Officer  in  charge  of  artillery 
defenses,  Maj.  Charles  E.  L.  B.  Davis,  Corps  of  Engineers;  assist- 
ants, Lieut,  (now  Capt.)  Herbert  Deakyne,  Corps  of  Engineers,  until 
April  23,  1900,  and  Lieut.  William  Kelly,  Corps  of  Engineers,  until 
June  29, 1900;  Division  Engineer,  Col.  Samuel  M.  Mansfield,  Corps 
of  Engineers.  Officer  in  charge  of  torpedo  defenses,  Lieut.  Col.  Will- 
iam H.  Heuer,  Corps  of  Engineers;  Division  Engineer,  Col.  Samuel 
M.  Mansfield,  Corps  of  Engineers,  until  January  29,  1900. 

The  old  defense  included  two  masonry  works  and  a  number  of 
earthen  barbette  batteries  of  old  tvpe  at  various  points  in  the  harbor, 
while  eleven  platforms  have  been  built  for  8-inch  converted  rifles. 

At  the  close  of  the  last  fiscal  year  the  modern  defenses  consisted  of 
thirty -two  12-inch  mortars  mounted  in  two  batteries;  nine  emplace- 
ments for  12-inch  guns  completed,  and  all  the  guns  mounted;  four 
emplacements  for  12-inch  guns  almost  completed;  five  emplacements 
for  10-inch  ^uns  completed  and  all  the  guns  mounted;  six  emplace- 
ments for  8-inch  guns  completed,  but  guns  not  mounted;  four  em- 
placements for  6-inch  rapia-fire  guns  on  pillar  mounts  completed  as 
lar  as  practicable  until  the  receipt  of  the  mounts;  two  emplacements 
for  8-inch  guns  and  two  emplacements  for  6-inch  guns  conmienced;  and 
the  protection  work  of  the  three  15-inch  pneumatic  dynamite  guns 
nearly  completed. 

During  tne  year  the  work  of  construction  was  as  follows: 

The  pneumatic  dynamite  battery  of  three  15-inch  guns  was  com- 
pleted; four  emplacements  for  12-inch  guns  practically  completed  at 
the  end  of  last  fiscal  year  were  entirely  completed;  two  have  had  their 
guns  mounted,  and  two  have  the  guns  and  carriages  on  hand;  two 
new  emplacements  for  12-inch  guns  on  disappearing  carriages  were 
started  during  the  year  and  practically  completed;  six  guns  have  been 
mounted  in  8-inch  emplacements;  two  emplacements  for  8-inch  guns 
completed,  except  setting  the  base  ring;  two  emplacements  for  6-inch 
rapia-fire  guns  on  disappearing  carriages  completed,  carriages  mounted, 
but  no  guns;  one  emplacement  for  5-inch  rapid-fire  gun  on  pillar  mount 
carried  as  far  as  could  be  before  mount  is  received;  four  emplacements 
for  rapid-fire  wire- wound  guns  and  a  battery  for  mounting  sixteen  12- 
inch  mortars,  and  five  range-finder  shelters  of  Type  A  completed. 

At  the  torpedo  station  tne  keeper,  with  such  small  assistance  as  was 
found  necessary,  kept  the  station  in  good  order  during  the  year. 

Racks  for  the  storage  of  material  were  put  into  the  torpedo  shed. 

The  new  cable  tank  and  all  connections  for  water  supply  and  dis- 
charge were  completed  early  in  the  fiscal  year. 

(See  Appendix  3  V.) 
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DefenJiefi  of  iJie  mouth  of  the  Columbia  River. — ^Officer  in  charge, 
Capt  William  C.  Lanrftt,  Corps  of  Engineers,  to  June  21,  1900,  ana 
Capt  William  W.  Iferts,  Corps  En^neers,  since  that  date;  assist- 
ant, Lieut.  Amos  A.  Fries,  Corps  of  Engineers,  to  September  29, 
1S99:  Division  Engineer,  Col.  Samuel  M.  Mansfield,  Corps  of  Engineers. 
With  the  new  works  are  included  two  works  of  the  old  type,  with 
two  serviceable  15-inch  smoothbore  guns  and  two  serviceable  8-inch 
converted  rifles,  mounted  on  front-pintle  carriages. 

At  the  close  of  the  fiscal  year  ending  June  30,  1899,  four  emplace- 
ments for  10-inch  rifles  on  disappearing  carriages,  three  emplacements 
for  8-inch  rifles  on  disappearing  carriages  (one  for  experimental  car- 
riage not  yet  receivea),  and  one  mortar  battery  of  eight  12-inch 
rifled  mortars  on  spring-return  carriages  had  been  turned  over  to  the 
artillery.  The  work  ^en  completed  and  under  construction  was  the 
10-inch  battery,  the  mortar  battery,  two  electric-light  stations,  two 
mining  casemates,  one  torpedo  storehouse,  two  cable  tanks,  the  8-inch 
batterv,  two  6-inch  and  two  15-pounder  batteries,  and  a  wooden  plat- 
form for  15-inch  smoothbore  gun. 

During-  the  fiscal  year  ending  June  30,  1900,  two  emplacements  for 
10-inch  rifles  on  disappearing  carriages,  A.  R.  F.  (one  carriage  not 
yet  received),  four  emplacements  for  6-inch  rifles  on  disappearing 
carriages,  and  four  emplacements  for  15-pounder  rapid-fire  guns,  on 
balanced-pillar  mounts  (mounts  not  yet  received),  were  turned  over 
to  the  artillery.  All  conipleted  gun  emplacements  have  now  been 
transferred  to  the  artillery,  but  none  of  the  electric-light  plants. 

From  funds  allotted  from  act  of  July  7,  1898,  four  emplacements 
for  6-inch  guns  on  disappearing  carriages  and  four  emplacements  for 
15-pounder  rapid-fire  guns  have  been  completed,  except  the  electric- 
light  plant,  which  is  bemg  installed. 

Some  additional  details  in  connection  with  emplacements  6  and  6  of 
the  10-inch  battery  have  been  attended  to,  and  the  installation  of  the 
electric  plant  for  8-inch  battery  practically  completed.  The  eight 
12-inch  rifled  mortars  were  received  by  the  artillery  and  mounted. 
One  10-inch  carriage  was  mounted,  and  one  remains  to  be  mounted,  not 
yet  having  been  received.  All  four  carriages  for  the  6-inch  emplace- 
ments have  been  received  by  the  artillery  and  mounted.  The  base 
rings  were  set  by  the  Engineer  Department. 

Allotments  have  been  made  for  two  additional  emplacements  for 
15-pounder  rapid-fire  guns,  and  a  provisional  allotment  has  also  been 
made  for  two  additional  6-inch  emplacements. 

None  of  the  ordnance  for  15-pounder  emplacements  has  been 
received. 

Two  battery  coDMnanders'  stations  were  completed  and  two  sites  for 
emergency  type  B  range  finders  prepared. 

Inspections  required  oy  General  Orders,  No.  1,  Headquarters,  Corps 
of  Engineers,  February  14, 1898,  were  made  and  the  stored  submarine 
mining  material  found  tO/be  in  good  condition.  On  instructions,  requi- 
sition was  submitted  for  additional  material  required  for  outlined 
project,  nearly  all  of  which  has  been  received. 
(See  Appendix  3  W.) 

Defenses  of  Puget  Sounds  Washington. — Officer  in  charge,  Capt. 
Harry  Taylor,  Corps  of  Engineers;  assistant,  Lieut.  Meriwether  li. 
ENG  1900 3 
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Walker,  Corps  of  Engineers;-  Division  Engineer,  Col.  Samuel  M.  Mans- 
field, Corps  of  Engineers. 

The  defenses  on  JPuffet  Sound  are  all  of  modem  type. 

At  the  close  of  the  last  fiscal  year  emplacements  for  four  10-inch 
guns  and  two  12-inch  guns  on  nondisappearing  carriages,  for  four 
10-inch  ^ns  on  disappearing  carriages,  and  a  mortar  battery  for  six- 
teen 12-mch  mortars  had  been  constructed,  and  emplacements  for 
five  10-inch  guns  and  two  12-inch  guns  on  nondisappearing  carriages 
had  been  conmienced.  Plans  had  oeen  prepared  and  approved  for  a 
mortar  battery  (No.  2)  for  sixteen  12-incn  mortars  and  for  three  bat- 
teries of  two  5-inch  rapid-fire  guns  each.  The  excavation  for  mortar 
battery  No.  2  had  b'>en  advertised. 

Three  10-inch  and  two  12-inch  nondisappearing  gun  carriages  and 
sixteen  12-inch  mortar  carriages  had  been  mounted  There  were  on 
hand  not  mounted  four  10- inch  disappearing  gun  carriages,  one  10-inch 
nondisappearing  gun  carriage,  and  two  12-inch  and  three  10-inch  guns. 

A  storage  basin  for  temporarily  storing  torpe<lo  cable  had  been 
constructed. 

During  the  year  emplacements  fcfr  five  10-inch  guns  and  two  12-inch 
guns  on  non,disappearing  carriages  and  a  mortar  battery  (No.  2)  for 
sixteen  12-inch  mortars  were  practically  completed,  emplacements  for 
four  6-inch  rapid-fire  guns  on  balanced-pillar  mounts  were  completed 
as  far  as  practicable  until  the  receipt  of  thjB  mounts,  and  emplacements 
for  two  5-inch  i"apid-fire  guns  on  balanced-pill&r  mounts  nearly  com- 
pleted. Emplacements  for  three  8-inch  guns  on  disappearing  carriages 
were  commenced. 

Plans  were  prepared  and  approved  for  emplacements  for  two  5-inch 
rapid-fii-e  guns  and  for  four  15-pounder  rapid-fire  guns. 

Three  10-inch  and  two  12-incn  grins  on  nondisappearing  carriages, 
three  10-inch  guns  on  disappearing  carriages,  and  twelve  12-inch  mor- 
tars were  mounted.  Four  aisappearing  carriages  and  four  nondisap- 
pearing carriages  for  10-inch  guns,  one  nondisappearing  carriage  for 
a  12-inch  gun,  and  ten  12-inch  mortar  carriages  were  mounted. 

A  storehouse  for  the  storage  of  torpedo  material  was  partially  built. 

Title  to  sites  on  both  sides  of  Ricn  Passage  to  Port  Orchard  was 
acquired. 

There  were  turned  over  to  the  artillery  troops  during  the  year  two 
12-inch  guns  mounted  on  nondisappearing  carriages,  three  10-inch 
^ns  on  disappearing  carrilages,  three  10-inch  guns  on  nondisappear- 
ing carriages,  twelve  12-inch  mortars,  mounted,  two  10-inch  ^ns,  not 
mounted,  four  12-inch  mortars,  not  mounted,  one  10-inch  disappear- 
ing carriage,  mounted,  one  10-inch  nondisappearing  carriage,  partially 
mounted,  and  four  12-inch  mortar  carriages,  mounted. 

Plans  and  estimates  were  prepared  for  a  mortar  battery  (No.  3)  and 
for  three  emplacements  for  10-inch  guns  on  disappearing  carriages, 
and  estimates  were  prepared  for  three  range-finder  stations. 

Plans  for  emplacements  for  two  6-inch  rapid-fire  guns  on  disappear- 
ing carriages  were  prepared,  an  allotment  made,  and  part  of  the  plant 
for  carrying  on  the  work  was  purchased.  On  account  of  the  uncer- 
tainty regarding  the  carriage,  no  construction  work  was  done.  The 
plant  will  be  available  for  building  the  emplacements  for  any  type  of 
carriage  that  may  be  finally  adopted. 

One  10-inch  gun  on  disappearing  carriage  and  four  12-inch  mortars 
were  mounted  by  the  artillery  troops. 
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Sixteen  12-mch  mortars,  two  mortar  can'iages,  and  one  10-inch  gun, 
not  mounted,  were  on  band  at  the  end  of  the  year. 
(See  Appendix  3  X.) 

EQUIPMENT     OF     ENGINEER     TROOPS     AND     CIVILIAN 
ASSISTANTS    TO    ENGINEER    OFFICERS.       . 

By  act  of  Congress  approved  March  3,  1899,  the  sum  of  $25,000 
was  appropriated  for  the  equipment  of  engineer  troops  in  the  field, 
for  the  procurement  of  ponton  trains,  intrenching  tools,  instruments, 
drawing  materials,  etc.,  and  the  sum  of  $25,000  for  civilian  assistants 
to  engineer  oflScers  serving  on  the  staffs  of  division,  corps,  and  depart- 
ment commanders,  to  enable  them  to  secure  the  employment  of  sur- 
veyors, draftsmen,  photographers,  and  clerks.  Botn  appropriations 
are  limited  to  the  fiscal  year  1900.  Of  the  appropriation  for  the  equip- 
ment of  engineer  troops  there  was  allotted  $21,470.88,  leaving  a  balance 
of  $3,529. 12,  which  will  revert  to  the  Treasury.  Of  the  appropriation 
for  civilian  assistants  to  engineer  officers  there  was  allotted  $13,385, 
leaving  a  balance  of  $11,615,  which  will  revert  to  the  Treasury. 

With  the  funds  appropriated  for  the  purposes  above  stated  engi- 
neering supplies  have  been  furnished,  mainly  through  the  Engineer 
Depot  at  Willets  Point,  N.  Y.,  for  the  various  military  departments  in 
the  United  States,  the  Philippines,  Cuba,  and  Porto  Rico,  and  the  sev- 
eral engineer  officers  of  important  militaiy  commands  and  departments 
have  b^n  supplied  with  the  necessary  civilian  assistants. 

For  the  fiscal  year  ending  June  30, 1901,  the  sum  of  $25,000  is  appro- 
priated by  the  arm}^  appropriation  act  of  May  26, 1900,  for  each  equip- 
ment of  engineer  troo^  and  civilian  assistants  to  engineer  officers,  and 
like  sums  are  estimated  as  required  for  the  next  fiscal  year. 

For  details  of  expenditures  under  these  appropriations  see  Appen- 
dixes No.  4  and  KKK. 

BBTTIMATES  OP  APPBOPRIATION8   REQUIRED  FOR  1901-1902. 

ForHficatums. 

For  film  and  mortar  batteries: 

For  construction  of  gun  and  mortar  batteries $4,560,000 

For  installation  of  range  and  position  finders 150, 000 

$4,710,000 

For  purchase  of  land  for  fortifications 500, 000 

For  protection,  preservation,  and  repair  of  fortifications 100, 000 

For  preparation  of  plans  for  fortifications 5,000 

For  supplies  for  seacoast  defenses 25, 000 

For  sea  walls  and  embankments 155, 000 

For  filling  in  Fort  Delaware  Reservation 120, 000 

For  torpedoes  for  harbor  defense:  For  the  purchase  of  submarine  mines 
and  necessary  appliances  to  operate  them,  for  closing  the  channels 
leading  to  our  principal  seaports,  including  San  Juan,  rorto  Rico;  for 
needful  casemates,  c^ble  galleries,  etc.,  to  render  it  possible  to  operate 
submarine  mines,  and  for  continuing  torpedo  experuuents 100, 000 

Total 5,715,000 

For  e<)nipment  of  engineer  troops 25, 000 

For  civilian  assistants  to  engineer  ofi&cers 25,000 
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POST    OF   FORT   TOTTEN,    N.    Y. 

This  post  has  continued  under  the  command  of  Maj.  John  Gr.  r>. 
Kniffht,  Corps  of  Engineers,  and  been  garrisoned  by  headquarters, 
band,  and  Com|)anies  B,  C,  and  D,  Battalion  of  Engineers,  and  Battei-y 
N,  Seventh  Artillery.     Company  B  left  July  5,  1899,  for  Manila. 

During  the  year  $11,904.12  was  allotted  for  repairs  of  building^, 
roads,  and  walks,  and  of  this  sum  all  was  expended  except  $1,804:.  86. 
Part  of  the  allotment  was  for  the  next  fiscal  year. 

An  artillery  barrack  for  120  men  is  under  construction. 

Newb^'ick  buildings  are  greatly  needed  to  replace  old  frame  officers' 
quarters  in  use  since  1867,  and  tor  quarters  for  the  noncommissioned 
post  and  battalion  staff  and  band. 

The  artillery  part  of  the  garrison  is  insufficient  for  one  relief  for 
each  of  the  guns  and  mortars  fonning  the  armament 'of  the  post. 
Should  this  artillery  garrison  be  increased  there  will  be  need  of  addi- 
tional barracks  and  quarters  unless  the  Engineer  Battalion  be  removed 
therefrom.  Should  the  duties  of  submarine  mining  be  transferred  to 
the  artillery,  the  main  reason  for  the  Battalion  of  Engineers  remaiuing- 
at  Fort  Totten  will  no  longer  exist. 

UNITED  STATES   ENGINEER  SCHOOL. 

The  engineer  officer  in  command  of  the  post  of  Fort  Totten  is  the 
commandant  of  this  school,  and  the  captains  commanding  the  engineer 
companies  on  duty  at  the  post  are  the  instructors. 

A  course  of  engineering,  both  practical  and  theoretical,  is  pursued 
for  two  years  by  officers  assigned  to  the  Corps  of  Engineers,  commenc- 
ing one  year  after  they  have  been  graduated  at  West  Point. 

Retailed  programs  of  the  course  of  instruction  in  military,  electrical, 
and  civil  engineering  are  to  be  found  in  the  report  of  the  commandant. 

The  exigencies  of  the  service  necessitated  the  relief  of  seven  officers 
before  they  had  completed  the  course;  sickness  has  interrupted  the 
instruction  of  another;  three  remain  under  instruction,  and  have  com- 
pleted the  firet  year's  theoretical  instruction. 

Additions  made  to  the  library  and  the  museum  of  the  school  so 
crowd  the  building  set  aside  therefor  that  more  space  is  needed.  An 
addition  to  tfie  building  is  recommended,  and  an  estimate  for  the  same 
is  submitted. 

BATTALION   OF  ENGINEERS. 

During  the  year  Company  A  has  continued  to  serve  in  the  Philip- 
pines; Company  B  has  served  there  since  August  13;  Company  C  has 
served  both  at  Canap  Meade,  Pa.,  and  at  Fort  Totten;  Company  D  at 
Fort  Totten;  and  Cfompanv  E  at  West  Point,  where  it  assists  in  the 
instruction  of  cadets  in.military  engineering. 

A  detachment  of  enlisted  men  has  been  absent  since  February  13, 
1900,  on  duty  in  connection  with  roadmaking  in  Alaska. 

July  7,  1900,  Company  E  was  ordered  to  prepare  for  service  in 
Manila,  and  to  start  not  later  than  July  25. 

The  companies  in  Manila  have  performed  the  numerous  duties  of 
engineer  soldiers  and  have  also  served  as  guards  and  outposts  and  on 
the  firing  line.  Officers  and  enlisted  men  have  received  the  commen- 
dations of  high  superior  officers. 
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Details  of  the  course  of  instruction  of  enlisted  men  of  the  battalion 
ire  given  in  the  report  of  the  conunanding  officer. 

I  renew  my  recommendation  of  last  year  that  the  number  of  cooks 
for  an  en^neer  company  be  increased  to  two,  each  to  have  rank  and 
ptv  as  now  provided  by  law  for  one. 

Other  companies  of  the  line  whose  maximum  strengths  do  not  exceed 
liO  men  are  by  law  entitled  to  two  cooks,  while  an  engineer  company, 
of  a  maximum  strength  of  150,  is  entitled  to  but  one. 

ENGINEER  DEPOT. 

Tools  and  materials  for  submarine-mining  defenses,  bridge  equip- 
ments, and  field  engineering,  including  surveying  and  photographic 
outfits,  have  been  issued  duringtheyear  for  use  of  engineer  and  acting 
engineer  officers,  and  hygrometric  instruments  have  been  furnished 
for  outfit  of  fortifications. 

Additions  have  been  made  to  the  advance  and  reserve  guard  bridge 
tnun.  It  has  been  found  necessary  to  substitute  Oregon  pine  for 
white,  for  use  as  long  balks. 

Officers  in  charge  of  submarine-mining  defenses  having,  under 
orders  from  this  office,  prepared  lists  showmg  material  needed  to  com- 
plete the  various  defenses,  these  lists  have  been  recorded  at  the- depot, 
and  shipments  to  the  various  harbors,  of  material  in  stock  and  pur- 
chased, have  commenced.  About  145  tons  had  been  shipped  by  the 
close  of  the  .year. 

An  estimate  of  the  cost  of  all  submarine-mining  miaterials  still  to  be 
purchased  has  been  prepared. 

During  the  year  $10,820.60  was  applied  to  the  purchase  and  supply 
of  articles  pertaining  to  the  equipment  of  engineer  troops. 

Company  B,  Battalion  of  En^neers,  was  fitted  out  with  tools  and 
materials  for  service  in  the  Philippines,  and  two  divisions  of  advance 
guard  bridge  train  were  sent  to  the  chief  engineer  officer  at  Manila. 

STATEMENT  OF  FUNDS. 

Congress  has  appropriated  as  follows: 
I.  For  Engineer  Depot  at  Willeta  Point,  N.  Y.,  for  fiscal  year  ending 
June  30,  1899: 

July  1, 1899,  balance  unexpended $19,367.03 

June  30,  1900,  withdrawn  and  turned  in 13,940.00 

June  30,  1900,  amount  expended  during  fiscal  year 4, 077. 03 

July  1,  1900,  balance  unexpended  and  pledged 1, 350. 00 

II.  For  Engineer  Depot  at  Willeta  Point,  N.  Y.,  for  fiscal  year  ending 

June  30, 1900 10,000.00 

June  30, 1900,  amount  expended  during  fiscal  year 9, 246. 91 

June  30, 1900,  amount  pledged 419.92 

in.  Torpedoes  for  Harbor  Defense: 

1.  Act  August  18,  1890,  for  "torpedo  experiments,"  etc. — 

July  1,  1899,  balance  unexpended 369.03 

June  30, 1900,  expended  during  fiscal  year 359. 03 

2.  Act  March  3,  1897,  for  "  purchase  of  submarine-mining  materi- 

als," etc. — 

July  1,  1899,  balance  unexpended 1,471.40 

June  30,  1900,  expended  during  fiscal  year 1,471.40 
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3.  Act  March  3,  1899,  for  '*  torpedd  experiments" — 

July  1,  1899,  balance  unexpended $5,000.00 

July  1,  1900,  balance  available 2,  706.04 

4.  Act  March  3,  1899,  for  "  purchase  of  designated  classes  of  torpedo 

material" — 

July  1,  1899,  balance  unexpended 34,000.00 

Julvl,  1900,  balance  available 1,051.66 


5.  Act  July  7, 1898,  torpedoes  for  Harbor  Defense,  January  1, 1899 — 

July  1,  1899,  balance  unexpended 

June  30, 1900,  turned  into  Treasury  during  the  year. .  $180. 23 

219.55 


July  1,  1899,  balance  unexpended 219.55 

June  30, 1900,  turned  into  Treasury  during  the  year. .  $180. 23 
June  30,  1900,  expended  during  the  year 39. 32 


IV.  Equipment  of  Engineer  Troops,  January  1,  1899: 

1.  Act  July  7,  1898,  for  "intrenching  tools"— 

July  1,  1899,  balance  unexpended w 13.37 

June  30,  1900,  expended  during  fiscal  year 13.37 

Equipment  of  Engineer  Troops,  1899: 

2.  Act  January  5,  1899,  for  *' instruments,"  etc. — 

July  1,  1899,  balance  Huexpended 1, 169,29 

June  30, 1900,  withdrawn  and  turned  in  during  fiscal 

year $70.09 

June  30,  1900,  expended  during  fiscal  year 1, 099. 20 

1,169.29 

Equipment  of  Engineer  Troops,  1900: 

3.  Act  March  3,  1899,  for  "instruments,"  etc.— 


June  30,  1900,  total  for  all  allotments  received  during  fispal 

year,  and  by  transfer  from  allotment  for  "ponton  trains"  . 

July  1,  1900,  balance  available 


8,961.31 
29.40 


4.  Act  March  3,  1899,  for  "fitting  out  ponton  trains" — 

October  17,  1899,  amount  allotted 3,800.00 

July  1,  190O,  balance  unexpended  and  pledged 906. 91 

V.  Preservation  and  repair  of  fortifications: 

Act  March  3,  1899,  for  "purchase  of  hygrometers  and  thermome- 
ters"— 

April24,  1900,  amount  allotted 1,000.00 

Julyl,  1900,  balance  available 415.36 

NEW   APPROPRIATIONS. 

For  Engineer  Depot  at  Willets  Point,  N.  Y.,  for  fiscal  year  ending  June 
30,  1901 $10,000.00 

ESTIMATES. 

There  will  be  required  for  the  fiscal  year  ondinff  June  30,  1902,  for 
the  Engineer  Depot  at  Willets  Point,  N.  Y.,  the  lollowing:  • 

For  incidental  expenses  of  depot $5,000.00 

For  purchase  of  materials  for  use  of  United  States  Engineer  School  and 

for  instruction  of  en^neer  troops 1, 500. 00 

For  purchase  and  repair  of  instruments -.-.      3,000.00 

For  purchase  and  binding  of  professional  works  for  library  of  United 

States  Engineer  School 500.00 

For  an  addition  to  the  building  containing  engineering  models  and  library 

of  the  United  States  Engineer  School,  to  be  available  until  expended. .    12, 000. 00 

Total I...    22,000.00 

(See  Appendix  No.  4.) 
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RIVER   AND  HARBOR   IMPROVEMENTS. 

Appropriations,  —The  funds  with  which  the  works  for  the  improve- 
ment of  rivera  and  harbors  were  prosecuted  during  the  last  fiscal  year 
were  derived  from  the  appropriations  made  by  the  deficiency  act 
approved  January  5,  1899;  the  sundry  civil  act  approved  March  3, 
1890;  the  river  and  harbor  act  approved  March  3,  1899;  the  sundry 
civil  act  approved  June  6,  1900,  and  from  such  balances  of  former 
appropriations  as  were  available. 

Emerqency  river  and  harbor  act. — ^This  act  became  a  law  June  6, 1900. 
It  prpvides  for  certain  examinations  and  surveys,  for  diversions  of 
funds  in  a  few  special  localities,  and,  in  addition,  for  the  restoration 
of  channels  in  cases  of  emergency  and  under  certain  conditions.  Allot- 
ments from  funds  provided  by  this  act  have  been  made  in  such  ca,ses 
as  came  within  the  restrictions  of  the  law. 

StatiLs  of  works. — Statements  derived  from  the  reports  of  the  officers 
in  charge  of  the  various  works,  and  given  herewith,  set  forth  the  con- 
dition of  each  improvement  and  the  extent  of  the  work  performed 
during  the  last  fiscal  year. 

Expenditures. — ^The  total  amount  actually  expended  in  connection 
with  the  improvement  of  rivers  and  harbors  during  the  fiscal  year 
ending  June  30,  1900,  is  as  follows: 

Rivers  and  harbors  (general,  including  examinations,  surveys,  and 

contingencies)  $13,912,207.81 

Removing  sun  ken  vessels 73, 220. 34 

Operating  snag  and  dredge  boats  on  Upper  Mississippi  River 24, 944. 00 

Removing  obstmctions  in  Mississippi  Kiver 86, 355. 29 

Gauging  waters  of  Lower  Mississippi  River  and  its  tributaries 5, 470. 19 

Examinations  and  surveys  at  South  Pass,  Mississippi  River 9, 107. 87 

Mississipm  River  Comnussion 2,990,586.79 

Missoun  River  Commission  ( includmg  Osage  and  Gasconade  rivers) .  373, 690. 26 

Operating  snag  boats  on  Ohio  River 37, 079. 05 

Operating  and  care  of  canals,  etc 847, 819. 84 

Prevention  of  deposits  in  New  York  Harbor 11 0, 931 .  91 

Oalifomia  Debris  Commiflsion 13,884.99 

Total 18,485,298.34 

This  amount  does  not  include  the  following: 

(1)  $125,000  paid  to  the  James  B.  Eads  estate  for  "maintaining  jetties  and  other 
works  at  South  Pass,  Mississippi  River." 

(2)  $61,042.97  disbursed  imder  the  direction  of  the  Secretary  of  War  on  accoimt 
of  "surveys  and  examinations  of  waterways  between  the  Great  Lakes  and  the  Atlantic 
Ocean." 

Estimates. — ^The  total  estimate  submitted  by  the  Chief  of  Engineers 
for  the  fiscal  year  ending  June  30,  1902,  for  continuous  work  author- 
ized by  Congress  is  $8,761,317.86.  For  tjie  construction  and  main- 
tenance of  works  authorized  by  Congress,  but  not  provided  for  by 
continuing  contracts,  estimates  are  submitted  as  follows: 

Rivers  and  harbors  (general) $20,000,000 

Examinations,  surveys,  and  contingencies , 200, 000 

Under  Mississippi  River  Commission 3,890,000 

Under  Miasoun  River  Commission 1,040,000 

Under  California  Debris  Commission 15, 000 

Prevention  of  deposits  in  New  York  Harbor 72, 800 

The  river  and  harbor  act  approved  March  3,  1899,  provides  that 
appropriations  made  for  the  works  therein  named  may  be  used,  in  the 
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discretion  of  the  Secretary  of  War,  for  the  repair  and  restoration  of 
such  works,  as  well  as  for  their  further  improvement,  and  estimates 
are  submitted  for  repair  and  maintenance,  as  well  as  for  continuing  or 
completing  improvements. 

DucoiiUniuince  of  appropriations  a/nd  deterioration  of  works, — ^The 
river  and  harbor  act  approved  March  3,  1899,  also  requires  that  the 
Chief  of  Engineers  submit  reconunendations,  with  reasons  therefor,  as 
to  the  discontinuance  of  appropriations  for  any  river  or  harbor  work 
that  he  may  deem  unwortny  or  further  improvement  Such  recom- 
mendations, together  with  report  on  deterioration,  are  submitted  in 
Appendix  B  B  B. 

Operating  and  care  of  canals^  etc. — Under  the  provisions  of  law  the 
operation,  care,  and  maintenance  of  certain  public  works  is  provided 
for  by  the  permanent-indefinite  appropriation  of  July  5,  1884. 

Occupancy  of  piers ^  wharves^  etc. — A  report  of  piers,  wharves,  and 
other  structures  or  property  pertaining  to  river  and  harbor  works 
belonging  to  the  Government  of  the  United  States  now  occupied  by 
private  coi^porations  or  persons,  together  with  terms  upon  which  they 
are  occupied,  and  other  information,  as  required  by  section  8  of  the 
river  ana  harbor  act  approved  March  3,  1899,  is  given  in  Appendix 
C  C  C.  Information  of  a  similar  character  is  called  for  by  section  2 
of  the  river  and  harbor  act  approved  July  5,  1884,  and  by  section  4 
of  the  river  and  harbor  act  approved  August  5,  1886. 

Renioval  of  wrecks. — Reports  are  appended  of  work  accomplished  in 
the  removal  of  wrecks  obstructing  or  endangering  navigation,  as  pro- 
vided for  in  sections  19  and  20  of  the  river  and  harbor  act  approved 
March  3,  1899. 

Establishment  of  harbor  lines. — Under  authority  given  to  the  Sec- 
retary of  War  in  section  11  of  the  river  and  harbor  act  approved  March 
3,  1899,  harbor  lines  have  been  established  during  the  mst  fiscal  year 
at  the  following  localises,  details  of  which  will  be  found  in  the  reports 
of  the  local  oflacers:  Rockland  Harbor,  Maine;  Charles  River,  at  Cam- 
bridge, Mass.;  Mount  Hope  Bay,  at  Fall  River,  Mass.;  Thames  River, 
at  New  London,  Conn.;  rJew  Haven  Harbor,  Connecticut;  Stamford 
Harbor,  Connecticut;  East  River,  from  Oak  Point  to  Bronx  River, 
New  York  City;  East  River  from  Thirty-seventh  to  Thirty -eighth 
street.  New  York  City;  Jersey  flats,  on  west  side  of  Upper  New 
York  Bav,  opposite  Greenville,  N.  J. ;  Baltimore  Harbor  ana  ratapsco 
River,  Maryland;  .Curtis  Bay,  Baltimore  Harbor,  Maryland;  James 
River,  at  Richmond,  Va. ;  Elizabeth  River,  at  Norfolk,  Va. ;  Trent 
and  Neuse  rivers,  at  Newbern,  N.  C. ;  Hillsboro  River,  at  Tampa,  Fla. ; 
St.  Georges  Sound,  at  Dog  Island,  Florida;  Galveston  Harbor,  at 
Fort  San  Jacinto,  Tex.;  San  Jacinto  Bay,  at  Laporte,  Tex.;  harbor 
at  Duluth,  Minn.,  and  Superior,  Wis.;  Kenosha  Harbor,  Wisconsin; 
Buffalo  Harbor,  JNew  York;  Niagara  River,  at  North  Tonawanda, 
N.  Y.;  Willamette  River,  at  Portland,  Oreg.;  Honolulu  Harbor, 
Hawaiian  Islands  (see  Appendix  D  D  D). 

Bridges. — Examinations  were  made  during  the  year,  whenever 
required  by  the  committees  of  Congress,  of  bnls  authorizing  the  con- 
struction of  bridges,  and  for  other  purposes,  upon  which  the  views  of 
the  War  Department  were  desired. 

A  report  of  a  Board  of  Engineers  appointed  to  consider  and  report 
upon  H.  R.  bill  1065,  Fifty-sixth  Congress,  first  session,  providing 
for  the  construction  of  bridges  across  the  Ohio,  Monongahela,  Missis- 
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sippU  Kanawha,  Tennessee,  Cumberland,  and  Illinois  rivei's,   is  sub- 
mitted herewith  as  Appendix  E  E  E. 

During  the  fiscal  year  examinations  were  made  of  such  plans  and 
locations  as  were  submitted  by  parties  interested,  of  bridges  proposed 
to  be  built  over  na viable  waters,  subject  to  the  approval  of  the  Sec- 
retary of  War.  A  brief  statement  is  given  of  the  action  had  in  such 
cases. 

Under  sections  4  and  5  of  the  river  and  harbor  act  approved  Sep- 
tember 19,  1890,  and  section  18  of  the  river  and  harbor  act  approved 
March  3,  1899,  persons,  corporations,  or  associations  owning  or  con- 
trolling bridges  over  navigable  waterways  of  the  United  States  which 
are  unreasonable  obstructions  to  the  free  navigation  of  such  waters, 
after  being  given  a  reasonable  opportunity  to  be  heard,  have  been 
notified  so  to  alter  the  bridges  as  to  render  navigation  through  or 
under  them  reasonably  free,  easy,  and  unobstructeo!  In  each  case  the 
changes  required  to  be  made  were  specified  in  the  notice,  and  a  reason- 
able time  was  prescribed  in  which  to  make  them.  A  detailed  state- 
ment of  the  cases  is  given  further  on  in  this  report. 

^mih  Pass  of  the  Mississippi  River, — ^The  required  channel  was 
maintained  during  the  year  through  the  shoal  at  the  head  of  South 
Pasgt,  through  the  pass  itself,  and  through  the  jetties,  except  for  nineteen 
days.     If  ^ere  be  no  further  periods  of  nonmaintenance  of  channel, 
the  twenty  years  during  which  James  B.  E^ds  and  his  successors  are 
under  contract  to  maintain  a  channel  at  the  South  Pass  will  expire 
January  28,  1901.     In  anticipation  of  such  expiration  the  sundry  civil 
act  approved  June  6,  19(K),  provided  an  appropriation  of  $500,000  for 
payment  to  the  le^l  representatives  of  Mr.  Eads  of  the  second  moietv 
of  $1,000,000  retamed  under  the  provisions  of  the  act  approved  March 
3,  1875.    The  emergency  river  and  harbor  act  approved  June  6, 1900, 
also  made  provision  for  the  termination  of  the  contract  with  Mr.  Eads 
at  any  time  previous  to  its  expiration,  and  for  the  purchase  of  con- 
tractor's plant,  action  under  this  law  to  be  taken  at  the  discretion  of 
the  Secretary  of  War.    The  matter  is  having  the  consideration  of  the 
Secretarv.     The  last-mentioned  act  also  provides  that  upon  the  termi- 
nation o{  the  contract  by  expiration,  or  m  accordance  with  the  provi- 
sions of  this  law,  the  Secretary  of  War  shall  take  charge  of  SoutA  Pass 
channel  and  maintain  it  with  utmost  efficiency;  and  he  is  authorized, 
until  the  work  is  otherwise  provided  for  by  law,  to  draw  his  warrant 
on  the  Treasurer  of  the  United  States  for  such  sums  as  may  be  neces- 
sary, not  to  exceed  $100,000  in  the  aggregate  in  any  one  year. 

Construction  of  hydraulic  d/redges, — ^The  river  and  harbor  act  ap- 
proved March  3,  1899,  as  amended  by  the  sundry  civil  and  the  emer- 
gency river  and  harbor  acts  approved  June  6,  1900,  provides  for  the 
construction  of  one  hydraulic  dredge  for  the  passes  or  the  Mississippi 
River,  and  it  is  anticipated  that  provision  will  be  made  for  a  second 
dredge  for  the  same  locality.  The  construction  of  other  dredges  was 
also  provided  for.  The  subject  of  hydraulic-dredge  construction  was 
taken  under  consideration  by  Col.  Henry  M.  Robert,  Corps  of  Engi- 
neers, and,  later,  the  duty  of  preparing  plans  and  specifications  lor 
the  Mississippi  River  dredges  and  the  consideration  oi  plans  for  other 
dredges  was  assigned  to  Maj.  Thomas  H.  Handbury,  Corps  of  Engi- 
neers. Plans  and  specifications  for  one  of  the  Mississippi  River 
dredges  have  been  completed,  and  details  for  the  second  dredge  are 
being  prepared. 
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Chicago  Drainage  Canal. — In  April,  1899,  the  tr4istees  of  the  Sani- 
tary District  of  Chicago  requested  a  permit  from  the  Secretary  of  War 
to  connect  the  drainage  canal  with  the  West  Fork  of  the  South  Branch 
of  the  Chicago  River.  On  May  8, 1899,  the  Secretary  of  War  granted 
a  conditional  permit  to  the  Sanitary  District  of  Chicago  to  connect  its 
artificial  channel  with  the  Chicago  River  and  cause  the  waters  of  said 
river  to  flow  into  the  canal.  The  permit  was  granted  on  the  repre- 
sentation that  such  movable  dams  and  sluice  gates  had  been  constructed 
by  the  Sanitary  District  of  Chicago  as  will  at  all  times  secure  absolute 
and  complete  control  of  the  volume  and  velocity  of  flow  through  the 
Chicago  Kiver,  and  on  the  following  conditions: 

1.  That  it  is  distinctly  understood  that  it  is  the  intention  of  the  Sec- 
retary of  War  to  submit  the  questions  connected  with  the  work  of  the 
Sanitary  District  of  Chicago  to  Congress  for  consideration  and  final 
action,  and  that  this  permit  shall  be  subject  to  such  action  as  may  be 
taken  by  Congress. 

2.  That  if  at  any  time  it  become  apparent  that  the  current  created 
by  such  drainage  works  in  the  South  and  main  bmnches  of  the  Chicago 
River  be  unreasonably  obstructive  to  navi^tion  or  injurious  to  prop- 
erty, the  Secretary  of  War  reserves  the  right  to  close  said  discharge 
through  said  channel,  or  to  modify  it  to  such  extent  as  may  be 
demanded  by  navigation  and  property  interests  along  said  Chicago 
River  and  its  South  Branch. 

3.  That  the  Sanitary  District  of  Chicago  must  assume  all  responsi- 
bility for  damages  to  property  and  navi^tion  interests  by  reason  of 
the  introduction  of  a  current  in  Chicago  Kiver. 

In  accordance  with  the  permission  granted,  the  sanitary  trustees 
made  a  connection  during  uie  past  year  between  the  drainage  canal 
and  the  West  Fork  of  the  Chicago  Kiver,  and  the  waters  now  run  to 
the  west,  the  river  taking  its  original  supply  from  Lake  Michigan  and 
discharging  through  the  canal  into  the  Des  JPlaines  and  Illinois  rivers. 
As  a  result  of  the  reversing  of  the  current  and  the  increasing  of  its 
strength  some  accidents  have  occurred,  and  requests  for  a  regulation 
of  the  flow  in  the  interest  of  navigation  have  been  made.  No  action 
further  than  to  reauire  a  close  observation  and  reports  of  results  has 
yet  been  considered  necessary.  The  trustees  of  the  Sanitary  District 
are  undertaking  the  enlargement  of  the  waterway  of  the  Chicago  River, 
with  a  view  of  providing  for  the  full  discharge  required  by  State  law 
without  causing  such  current  as  will  injure  the  interests  of  navigation. 
Even  should  such  results  be  accomplished  there  will  still  remain  the 

S[uestion  of  the  effect  upon  the  lake  levels  by  the  abstraction  of  water 
rom  Lake  Michigan. 

The  question  of  drawing  water  from  Lake  Michigan  through  the 
Chicago  River  and  the  dramp^ge  canal,  in  the  interest  of  the  drainage 
system  of  Chicago,  is  one  of  great  importance  to  that  city  and  district, 
but  there  are  also  questions  involved  of  equally  great  importance  to 
the  lake  navigation  interests  both  of  the  United  States  and  Canada. 
It  is  very  probable  that  all  these  interests  can  not  be  fully  satisfied  and 
that  there  must  be  a  compromise  effected.  The  question  has  been  tem- 
porarily settled  by  the  granting  of  a  temporary  permit,  which  can  only 
be  considered  as  a  permit  to  experiment  so  long  as  no  serious  results 
follow.  It  would  appear  that  consideration  by  Congress  of  the  ques- 
tions involved  is  of  the  utmost  importance  with  a  view  to  reaching  an 
ultimate  settlement  as  soon  as  practicable.    The  probable  effect  on  the 
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lake  levels  can  not  now  be  determined.  A  Board  of  Engineers,  consist- 
ing of  Col.  O.  M.  Poe,  Maj.  E.  H.  Ruflfner,  and  Maj.  W .  L.  Marshall, 
Corps  of  Engineers,  gave  consideration  to  this  question  in  1895,  and 
expressed  the  opinion  that  a  lowering  would  result,  but  that  the  data 
available  were  not  sufficient  to  determine  the  effect  of  the  proposed 
discharge.  It  is  understood  that  investigations  and  observations  made 
under  the  direction  of  the  Deep  Waterways  Conmiission  and  by  others 
may  famish  data  upon  which  further  consideration  of  the  question  may 
be  based. 

Pearl  Harbor^  Hawaii. — ^The  act  approved  March  3, 1899,  appropri- 
ated $100,00(]lfor  the  improvement  of  Pearl  Harbor  in.accordance  with 
the  report  submitted  in  Senate  Ex.  Doc.  No.  42,  Fifty-third  Congress, 
third  session.  In  advance  of  the  preparation  of  a  project  for  the  work, 
the  Secretary  of  War,  on  March  13,  1899,  requested  of  the  Secretary 
of  tiie  Navy  such  information  as  might  be  available  regarding  the  pro- 
posed improvement,  and  such  recommendations  as  might  be  thought 
proper  respecting  the  special  requirements  considered  desirable  for 
naval  purposes.  To  comply  with  the  recommendations  of  the  Secre- 
tary of  the  Navy,  the  Secretary  of  War  directed  that  the  work  be  post- 
poned. Under  date  of  July  14,  1900,  the  Secretary  of  War  directed 
that  the  work  be  begun  as  provided  for  by  Congress.  An  officer  of 
Engineers  has  been  assigned  to  the  work,  and  arrangements  will  be 
made  for  its  commencement  at  the  earliest  date  practicable. 

Menwrtal  bridge  and  hovlevard  to  connect  the  capital  of  tJie  nation 
uith  the  tomb  of  Washington^  at  Mount  Vernon^   va. — Congress  has 

fiven  much  favorable  .consideration  to  the  construction  of  a  memorial 
ridge  across  the  Potomac  River  to  the  national  cemetery  at  Arling- 
ton, and  consideration  has  also  been  given  to  a  national  boulevard 
connecting  Arlington  w;ith  Mount  Vernon.  Several  reports  with  plans 
and  approximate  estimates  have  been  submitted  since  1886  by  officers 
of  the  Corps  of  Engineers  in  resx)onse  to  calls  by  Congress.  Inviting 
attention  to  the  reports  heretofore  presented,  I  earnestly  recommend 
Congressional  action  looking  to  the  earjy  commencement  of  these  great 
enterprises — the  memorial  bridge  and  tne  boulevard. 

In  accordance  with  the  provisions  of  the  sundry  civil  act  approved 
March  3,  1899,  and  bv  autnority  of  the  President  of  the  United  States 
and  the  Secretary  ot  War,  four  eminent  bridge  engineers  submitted 
competitive  designs  for  a  bridge  combining  the  elements  of  strength 
and  durability  and  such  architectural  embellishment  and  ornamenta- 
tion as  will  fitly  apply  to  the  dedication,  ''A  memorial  to  American 
patriotism."  The  report  of  a  Board  of  Officers  of  the  Corps  of  Engi- 
neers and  of  Architects,  appointed  by  order  of  the  Secretary  of  War, 
to  consider  and  report  upon  the  relative  merits  of  the  designs,  was 
submitted  March  28^  1900,  and  is  printed  in  House  Doc.  No.  578, 
Fifty -sixth  Congress,  first  session.  It  is  herewith  in  Appendix  F  F  F  2. 
Eeanlations  governing  the  running  of  loose  logs^  steamboats^  etc, ,  on 
certavn  streams. — An  act  of  Congress  approved  May  9,  1900,  removes 
all  streams  of  the  United  States  on  whicn  the  running  of  loose  logs  is 
the  principal  method  of  navigation  from  the  provisions  of  section  15 
of  the  river  and  harbor  act  approved  March  3, 1899,  and  provides  that 
the  Secretary  of  War  shall  prescribe  regulations  for  all  classes  of 
navigation  on  such  streams.  Regulations  nave  been  so  established,  as 
follows:  St.  Croix  River,  Minnesota  and  Wisconsin;  Mississippi  River 
from  mouth  of  Chippewa  River  to  head  of  West  Newton  Slough,  and 
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Sabine  River,  Louisiana  and  Texas.  A  large  number  of  rivers  is 
included  in  the  class  excepted  from  the  law  of  1899,  and  different  reg- 
ulations, based  upon  the  varying  conditions,  will  be  required  for  eacn 
river.  Detailed  investigation  will  be  necessary  to  determine  the  con- 
dition in  each  case  and  to  insure  as  nearly  as  possible  an  equital>Ie 
adjustment  of  conflicting  interests,  as  required  bv  the  new  law.  While 
the  change  in  the  law  will  throw  much  labor  and  responsibility  on  the 
War  Department,  it  is  not  anticipated  that  the  results  will  in  the  eod 
prove  any  more  satisfactorv  to  all  the  conflicting  interests  than  those 
that  were  obtained  under  the  original  law. 

Engineer  divisions. — The  engineering  works  in  the  charge  of  this 
oflSce  are  arranged  in  five  divisions  and  officers  of  the  Corps  of  En- 
gineers are  assigned  as  division  engineers  to  overlook  these  works,  as 
follows: 

West  of  the  Rocky  Mountains:  Pacific  Division,  Col.  S.  M.  Mans- 
field. Elast  of  the  Rocky  Mountains:  Northeast  Division,  Col.  G.  L. 
Gillespie;  Southeast  Division,  Col.  Peter  C.  Hains,  to  July  8  and  since 
October  27, 1899;  Southwest  Division,  Col.  Henry  M.  Robert;  North- 
west Division,  Col.  J.  W.  Barlow. 

Aid  to  injured  employees. — Some  action,  it  seems  to  me,  is  necessary 
on  the  part  of  Congress  to  place  it  within  the  power  of  the  Secretarv 
of  War  to  authorize  the  expenditure  of  a  reasonable  amount  in  extend- 
ing aid  to  persons  injured  while  in  the  employ  of  the  United  States, 
and  I  earnestly  recommend  that  the  subject  receive  careful  considera- 
tion and  such  favorable  action  as  in  the  judgment  of  Congress  may  be 
deemed  equitable. 

Sale  of  personal  property  no  longer  needed. — I  renew  my  recommen- 
dation of  February  13,  1899,  concerning  the  necessity  for  legislation 
by  Congress  authorizing  the  disposition  by  sale  of  personal  property, 
such  as  noi'ses,  mules,  dredges,  tugs,  etc.,  purchased  for  use  in  connec- 
tion with  river  and  harbor  improvements  and  no  longer  needed, 
although  in  good  and  serviceable  condition. 

The  following  is  a  draft  of  a  proposed  law  conferring  such  authority 
on  the  Secretary  of  War,  so  far  as  river  and  harbor  works  are  con- 
cerned, and  its  enactment  is  suggested: 

Sec.  -.  That  any  personal  property  purchased  by  the  United  States  for  use  in  con- 
nection with  works  of  river  and  narbor  improvement  which  is  no  longer  needed  for 
any  such  purpose  may,  in  the  discretion  of  the  Secretary  of  War,  be  disposed  of  at 
public  sale,  after  due  advertisement,  the  proceeds  of  such  sale  to  be  deposited  in  the 
Treasury  to  the  credit  of  miscellaneous  receipts. 

The  correspondence  on  this  subject  is  printed  in  House  Doc.  No.  263, 
Fifty -fifth  Congress,  third  session. 

ATLANTIC    COAST    AND    GULF    OF    MEXICO. 

IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  MAINE,  EAST  OF  AND 
INCLUDING  PORTLAND  HARBOR. 

This  district  was  in  the  charge  of  Maj.  S.  W.  Roessler,  Corps  of 
Engineers,  having  under  his  immediate  orders  Lieut,  (now  Capt.) 
Charles  Keller,  Corps  of  Engineers,  to  September  30,  1899,  and  Lieut. 
Thomas  H.  Jackson,  Corps  of  Engineers,  the  entire  year.  Division 
Engineer,  Col.  G.  L.  Gillespie,  Corps  of  Engineers. 

1.  St.  Croix  River.,  Maine. — In  1855  and  1857  three  piers  were 
built  in  this  river  at  the  Ledge,  3i  miles  below  Calais,  under  the  super- 
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vision  of  the  Light-House  Establishment,  with  funds  appropriated  for 
light-house  purposes.  In  1881  the  piers  were  repaired  under  the 
supervision  of  the  War  Department  with  funds  provided  by  the  river 
and  harbor  act  of  March  3, 1881.  The  purpose  for  which  these  Struct- 
ures were  built  was  partly  to  serve  as  a  beacon  marking  the  Ledge, 
but  mainly  to  serve  as  a  breakwater  to  ward  oflf  boats  from  the  Led§e. 
It  has  been  submitted  by  the  Light-House  Board,  through  the  Treas- 
ury Department,  that  the  work  peilains  especially  to  the  river  improve- 
ment, and  should  be  supei^vised  and  maintained  by  the  War  Department 
in  connet*tion  with  the  improvement  of  said  river.  The  piers  are  in 
need  of  I'epair,  but  it  does  not  appear  permissible  for  the  War  Depart- 
ment to  relieve  the  Treasury  Department  of  the  supervision  oi  the 
work  and  adopt  it  as  an  authorized  river  and  harbor  work  without  fur- 
ther authoritv  from  Congress,  and  even  should  such  supervision  be 
assumed  no  funds  are  now  available  which  could  be  applied  to  the 
work.  It  is  estimated  by  the  engineer  of  the  First  light-nouse  district 
that  the  sum  of  $150  is  needed  for  immediate  work,  but  to  thoroughly 
repair  the  piers  a  much  largei:  sum  would  probably  be  required.  An 
estimate  of  cost  for  needed  repairs  will  be  prepared  when  an  oppor- 
tunity is  offered  to  secure  the  necessary  information. 

^.  Luhec  Channd^  Maine. — This  channel  lies  between  the  eastern 
extremity  of  the  State  of  Maine  and  Campobello  Island,  Dominion  of 
Canada. 

Originally  the  channel  was  but  5  feet  in  depth  at  mean  low  tide  and 
but  2  feet  at  low  water  of  springtides.  A  project  was  adopted  in  1879 
which,  as  subsequently  moaifiea,  provided  for  a  channel  275  feet  wide, 
increasing  to  300  feet  in  the  benas,  and  12  feet  deep  at  mean  low  tide. 
This  project  was  completed  in  1890,  practically  as  proposed,  at  a  cost 
of  $168,954.68.  In  1894  a  new  project  was  adopted  which  provided  for 
widening  the  existing  channel  to  a  least  width  of  500  feet,  with  a  depth 
of  12  feet  at  mean  low  tide.  The  work  covered  by  the  new  project 
has  been  estimated  to  cost  $150,000. 

The  expenditures  to  June  30,  1899,  amounted  to  $239,949.75 
($168,954.68  on  the  old  project  and  $70,995.07  on  the  new).  At  that 
date  the  channel  dredged  under  the  project  of  1879  had  been  widened 
about  170  feet  at  the  entrance  and  about  190  feet  at  the  turn  just  above 
Cranberrv  Point  The  most  diflScult  and  expensive  part  of  the  work 
(that  in  the  narrows)  was  completed. 

Dredging  under  contract  with  Augustus  R.  Wright  was  conamenced 
June  2g,  1900,  in  continuation  of  the  widening  of  the  entrance  chan- 
nel, and  up  to  the  close  of  the  fiscal  year  9,150  cubic  yards  of  mate- 
rial had  been  removed.  Work  under  this  contract  will  probably  be 
completed  during  the  present  working  season,  and,  to  complete  the 
improvement  as  projected,  there  will  then  remain  to  be  dredged  a 
strip,  averaging  about  130  feet  in  width  and  about  3,500  feet  in  length, 
on  the  easterly  side  of  the  lower  part  of  the  channel. 

This  channel  is  an  international  passage  and  the  benefits  resulting 
from  the  improvement  are  almost  entirely  general.  As  the  tidal  cur- 
rents are  very  strong  and  dense  fogs  prevail  a  large  part  of  the  time, 
the  widening  of  the  channel  decreases  the  chances  of  stranding  and 
collisions. 

From  the  best  information  obtainable  other  than  from  a  survey, 
the  dredged  depth  of  12  feet  at  mean  low  tide  seems  to  hold  well  and 
this  depui  governs  the  draft  of  vessels  using  the  channel. 
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The  commer(*e  is  reported  as  follows: 

TonB. 

1896 52,  300 

1897-.W 53,  400 

1898 : 87,  COO 

1899 126,  700 

July  1,  1899,  balance  unexpended , $26,050.  25 

June  30,  1900,  amount  expended  during  fiscal  year 97.  04 

July  1,1900,  balance  unexpended 25,953.  21 

July  1,  1900,  outstanding  fiabilities $108. 55 

July  1, 1900,  amount  covered  by  uncompleted  contracts 24, 000. 00 

24,108.55 

July  1, 1900,  balance  available , 1,844.  06 

Amount  (estimated)  required  for  completion  of  existing  project 53, 000.  OO 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1902,  in  addition  to  the  balance  available  July  1,  1900 51, 000. 00 

Submitted  in  compliance  with  requirements  or  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  A  1.) 

3.  Moosabec  Bar^  Maine, — Before  improvement  the  entrance  at  the 
eastern  end  of  Moosabec  Reach  was  diflScult,  the  channel  being  crooked, 
with  ledges  on  either  hand.  The  direct  entrance  was  obstructed  by  a 
bar  on  which  the  depth  was  less  than  6  feet  at  mean  low  tide. 

A  project  adoptea  in  1881  provided  for  a  channel  14  feet  deep  at 
mean  low  tide  and  not  less  than  200  feet  wide  through  the  bar  at  the 
eastern  entrance  to  the  reach.  October  30,  1888,  this  project  was 
amended  to  cover  the  widening  of  the  14-foot  channel  to  300  feet,  the 
removal  of  ledges  obstructing  the  channel,  and  the  construction  of  a 
small  breakwater  to  divert  cross  currents.  The  estimated  cost  of  the 
project  is  $114,000. 

The  expenditures  to  June  30, 1899,  were  $102,529.95.  At  that  date 
the  300-foot  channel  had  been  completed,  the  breakwater  had  been  built, 
and  2,967  cubic  yards  of  ledge  had  been  removed. 

The  expenditures  during  the  fiscal  year  1900  were  $11,470.06.  Under 
contract  with  Harries  &  Lettenev,  dated  July  10, 1899, 748. 5  cubic  yards 
of  ledge  was  removed  from  tne  westerly  approach  to  the  dredged 
channel.  This  work  was  commenced  August  4,  1899,  and  finished 
September  30,  1899,  thereby  fully  completing  the  entire  project  of 
improvement. 

The  dmf  t  of  vessels  passing  through  Moosabec  Reach  is  pmctically 
limited  by  the  depth  of  the  dredged  channel,  that  is,  14  feet'at  mean 
low  tide. 

The  benefits  of  this  improvement  are  entirely  general,  as  the  reach, 
being  a  sheltered  thoroughfare,  is  used  as  such  extensively  by  coast- 
wLse  vessels,  and  also  to  a  considerable  extent  as  a  harbor  of  refuge. 

Whlh>  undoubtedly  a  gradual  shoaling  of  the  channel  will  take  place 
through  the  same  causes  that  created  the  original  bar,  it  is  thought 
probable  that  the  deposit  of  sand  and  silt  will  be  so  slow  that  its  removal 
may  safely  be  left  to  be  provided  for  when  the  necessity  arises. 

The  deputy  collector  of  customs  at  Jonesport,  Me.,  estimated  that 
about  2,750  vessels  passed  through  the  reach  during  the  calendar  vear 
1897,  about  3,075  during  1898,  and  2,500  during  1899. 

July  1,  1899,  l)alance  unexpended $11,470.05 

June  30,  1 9i  K),  amount  expended  during  fiscal  year 11, 470. 05 

(See  Appendix  A  2.) 
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4.  Narra^uagu^  Rvoer^  Maine. — The  abstruction  to  navigation  con- 
sisted in  a  bar  at  the  mouth  of  the  river,  over  which  there  was  a  navi- 
gable depth  of  less  than  6  feet  at  mean  low  tide. 

The  approved  project,  adopted  in  1886,  is  to  dredge  a  channel  not 
less  than  200  feet  wide,  having  a  depth  of  11  feet  at  mean  low  tide  up 
to  Long  Point  and  a  depth  of  9  feet  thence  to  the  '^Deep  Hole;" 
estimated  cost,  $50,000.     * 

The  expenditures  to  June  30,  1899,  for  improvement  below  Mill- 
bridge,  amounted  to  $44,403.06.  At  that  date  the  channel  had  been 
dredged  to  the  full  width  of  200  feet  up  to  the  old  steamboat  wharf, 
with  turning  basins  about  300  feet  in  width  each  in  front  of  both  the 
old  and  the  new  steamboat  wharves. 

A  survey  was  made  in  November,  1899,  which  showed  that  considera- 
ble filling  bad  taken  place,  especially  in  the  turning  basin  at  the  new 
steamboat  wharf  and  in  the  channel  immediately  oelow.  With  the 
approval  of  the  Chief  of  Engineers,  a  contitict  was  made  to  redredge 
this  turning  basin  and  part  or  the  channel  to  11  feet  at  mean  low  tide. 
Work  was  begun  May  31  and  completed  June  16,  1900,  30,000  cubic 
yards  of  material  (niostly  sawdust  and  mud)  being  removed.  At  the 
present  time  there  is  no  traffic  above  the  new  steamboat  wharf  which  a 
dredged  channel  would  benefit  The  project  is  therefore  regarded  as 
completed,  and  no  further  appropriation  is  asked  for  at  the  present 
time. 

The  passing  in  and  out  of  the  steamboat,  which  lands  at  the  new 
steamboat  wharf  four  times  weekly,  maintains  the  depth  in  the  entrance 
channel  fairly  well,  but  filling  in  the  turning  basin  will  probably  occur 
while  existing  conditions  remain  unchanged,  and  more  especially  as 
long  as  sawdust  and  other  mill  waste  are  ciepositfed  in  the  river.  The 
dmft  of  the  steamboat  is  between  9  and  10  teet. 

The  commerce  for  the  last  seven  years  is  given  as  follows: 


Tons. 


1893 60,875 

18W 95,600 

1885 64,750 

1^ 16,175 


TODH. 


1897 41,500 

1898 26,147 

1899 23,545 


Jaly  1, 1899,  balance  unexpended $5,596.94 

Jane  30, 1900,  amount  expended  during  fiscal  year 5, 032. 90 

July  1, 1900,  balance  unexpended 564. 04 

July  1,1900,  outstanding  liabilities 52.50 

Jaly  1, 1990,  balance  available 511.54 

(See  Appendix  A  3.) 

S.  Breakwater  from  Mount  Desert  to  Porcupine  Tsla/nd.  Bar  ITarhor. 
Maine. — ^The  anchorage  in  front  of  the  town  of  Bar  Harbor,  as  well 
w  the  wharves  at  which  steamers  land,  is  exposed  to  storms  and  seas 
from  southerly  directions,  at  times  rendering  the  anchorage  insecure 
and  the  landing  of  passengers  and  freight  at  the  wharves  difficult. 
The  original  project  was  to  construct  a  riprap  breakwater  on  a  direct 
line  from  Porcupine  Island  to  Dry  Ledge,  ana  thence  to  within  a  short 
distance  of  Mount  Desert  Island. 

December  17,  1890,  the  Secretary  of  War  approved  a  slight  change 
in  the  direction  of  that  portion  west  of  Dry  Ledge,  the  alteration 
bringing  the  westerly  end  of  the  breakwater  somewhat  farther  to  the 
southward. 
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In  January,  1893,  by  authority  of  the  Secretary  of  War,  the  pi;p]ect 
was  again  amended,  and  now  provides  for  a  breakwater  on  the  direct 
line  first  proposed,  but  somewhat  shorter,  terminating  at  a  distance  of 
about  600  feet  from  the  low- water  line  on  Mount  Desert  Island.  The 
estimated  cost  of  the  present  project  is  $420,200. 

The  expenditures  to  June  30,  1899,  were  $169,490.60,  at  which  date 
the  breakwater  had  been  completed  for  a  distance  of  666  feet  west  of 
Dry  Ledge.  The  total  projected  length  of  that  portion. west  of  the 
ledge  is  1,440  feet. 

Under  contract  with  William  S.  White  the  work  of  depositing  stone 
on  and  in  continuation  of  the  breakwater  was  begun  April  28,  and 
at  the  end  of  the  fiscal  year  13,898  tons  of  stone  had  been  furnished 
and  placed  in  the  work.  Most  of  the  stone  has  been  used  in  raising 
to  full  height  and  section  the  part  of  the  old  work  which  had  settled 
or  been  lowered  by  the  action  of  the  waves.  The  length  of  the  break- 
water as  built  west  of  Dry  Ledge  is  about  700  feet,  leaving  740  feet 
yet  to  be  built. 

The  beneficial  effects  resulting  from  the  portion  of  the  breakwater 
already  built  in  protecting  the  wharves  at  Bar  Harbor  and  the  anchor- 
age basin  are  very  appreciably  felt. 

The  breakwater  will  require  more  or  less  extensive  repairs  until  the 
side  slopes  have  assumed  an  angle  of  rest  against  wave  action. 

The  benefits  to  navigation  are  general  in  providing  a  harbor  of  refuge, 
and  local  in  making  it  possible  For  boats  to  land  at  the  wharves  at  all 
times  with  safety.  The  only  practicable  method  of  ti*ansportation  to 
and  from  Bar  Harbor  is  by  boat. 

The  commerce  for  1898  was  reported  as  22,175  tons;  for  1899  it  has 
been  estimated  as  24,393  tons. 

July  1, 1899,  balance  unexpended $20,509.40 

June  30,  1900,  amount  expended  during  fiscal  year 5, 504. 17 


July  1,  1900,  balance  unexpended 15,005.23 

July  1,  1900,  outstanding  liabilities $729.07 

July  1,  1900,  amount  covered  by  uncompleted  contracts 12, 709. 26 

13,438.33 

July  1,  1900,  balance  available 1,566.90 

Amount  (estimated)  required  for  completion  of  existing  project 230, 200. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1902,  in  addition  to  the  balance  available  Julv  1,  1900 50, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  A  4.) 

6.  Harbor  at  Sullivan  Falls^  Maine. — Sullivan  River  has  a  length 
of  about  6  miles,  and  is  the  Qutlet  of  a  large  bay.  About  midway  of 
its  length  a  point  of  land  projects  to  such  extent  as  to  reduce  the 
width  to  about  one-fourth  that  immediately  above  and  below,  and  at 
this  place  the  slope  and  velocity  are  such  that  the  locality  is  termed 
Sullivan  Falls.  The  bottom  is  ledge,  the  higher  portions  forming 
dangerous  obstructions  to  navigation.  Hatchers  Rock,  about  midway 
of  the  narrow  channel  at  the  falls,  had  originally  only  about  6  inches 
of  water  over  it  at  mean  low  tide. 

Under  a  project  completed  in  1875,  the  sum  of  $35,000  was  expended 
in  removing  three  old  piers,  in  excavating  the  obstructing  ledges  at 
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the  falls  to  a  depth  of  7  feet  at  mean  low  tide,  and  in  placing  spindles 
on  two  rocks  near  the  mouth  of  the  river.  This  work  was  of  material 
benefit  to  navigation. 

Under  the  act  of  1890,  an  examination  was  made  of  Sullivan  Falls, 
and  a  new  project,  estimated  to  cost  $35,000.  for  removing  Hatchers- 
Rock  and'two  other  points  of  ledge  to  a  deptn  of  10  feet  at  mean  low 
tide  was  submitted.  The  first  appropriation  for  work  under  this  last 
project  was  by  act  of  June  3,  1896. 

Tne  expenditures  under  the  existing  project  to  June  30,  1899,  were 
^,834.11,  and  the  operations  consist^  in  removing  nearlj^  the  entire 
area  of  Hatchers  Rock  to  a  depth  of  10  feet  at  mean  low  tide. 

Removal  of  ledge  by  '^ontract,  in  continuation  of  improvement  was 
begun  in  August,  1899,  and  completed  October  25, 1899,  during  which 
time  184.3  cubic  yards  of  ledge  was  removed.  The  removal  of  Hatch- 
ers Rock  to  a  depth  of  10  feet  at  mean  low  tide  was  completed  and  a 
part  of  the  outer  end  of  Ledge  *'  C"  was  taken  oflf  to  the  same  depth. 

The  improvement  not  only  increases  the  navigable  depth,  but  also, 
by  removing  the  cause  of  eddies  and  cross  currents,  has  added  to  the 
length  of  time  at  each  high  and  low  tide  during  which  vessels  may 
pass  through  the  rapids  with  safety. 

The  improvement  may  be  regarded  as  permanent. 

The  commerce  for  1896  is  given  as  51,290  tons;  for  1897  as  50,790 
tons;  for  1898  as  41,700  tons,  and  for  1899  as  42,125  tons. 

July  1»  1899,  balance  unexpended $5,165.89 

June  30,  1900,  amount  expended  during  fiscal  year 4, 701. 20 

July  1,  1900,  balance  unexpended 464.69 

Amount  (estimated)  required  for  completion  of  existing  project 25, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1902,  in  addition  to  the  balance  unexpended  July  1 ,  1900 15, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  A  5.) 

7.  Union  Rwer^  Maine, — Originally  the  channel  of  Union  River  was 
much  obstructed,  and  in  the  upper  part  almost  closed,  at  low  tide.  Under 
a  project,  completed  in  1873,  the  sum  of  $30,000  was  expended  in  remov- 
ing a  large  quantity  of  mill  waste,  ledge,  and  bowlders,  giving  a  depth 
of  3  to  4  feet  at  mean  low  tide  up  to  the  nead  of  navigation  at  Ellsworth. 

A  survey  of  Union  River  and  Bay  was  made  under  the  act  of  1888, 
and  a  project  was  submitted  for  obtaining  a  channel  through  the  bar  at 
the  mouth  of  the  river  by  the  construction  of  a  jetty,  and  for  a  depth 
of  6  feet  at  mean  low  tide  in  the  upper  part  of  the  river  by  dredging. 
The  total  cost  was  estimated  at  $225,000,  about  $145,000  ot  which  was 
for  dredging.  It  was  found  that  the  channel  was  again  filling  with 
mill  waste.  The  first  appropriation  since  this  survey  was  by  the  act 
of  June  3,  1896,  which  appropriated  $15,000  for  improving  Union 
River  by  dredging. 

The  total  expenditures  to  June  30,  1899,  for  work  on  this  river  were 
$i5,124.87.  At  that  date  the  channel  had  been  dredged  to  the  depth 
of  6  feet  at  mean  low  tide  to  a  point  about  3,000  feet  from  its  lower 
end,  working  upstream,  but  a  section  of  about  1,000  feet,  where  harder 
material  was  encountered,  was  not  down  to  grade,  also  a  single  cut,  3 
feet  deep  at  mean  low  tide,  had  been  dredged  from  this  point  up  to  the 
ENG  1900 4 
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wharves  at  Ellsworth,  with  a  view  to  affording  a  measure  of  immediate 
relief  to  commerce.  The  oflScer  in  charge  reports  that  the  dredged 
channel  has  filled  up  again  and  been  practically  obliterated. 

By  the  3ct  of  March  3,  1899,  the  sum  of  $15,000  was  appropriated, 
and  the  improvement  placed  under  the  continuous-contract  system. 

The  item  reads  as  follows: 

Improving  Union  River,  Maine:  Continuing  improvement,  fifteen  thousand  dol- 
lars: Provided,  That  the  Secretary  of  War  may  enter  into  contract  or  contracts  for 
such  material  and  work  as  may  be  necessary  to  complete  the  present  project,  to  be 
paid  for  as  appropriations  may  from  time  to  time  be  made  by  law,  not  exceeding  in 
the  aggregate  one  hundred  and  fifteen  thousand  dollars,  exclusive  of  the  amount 
herein  and  heretofore  appropriated. 

This  item  evidently  referred  to  the  report  and  estimate  submitted 
in  compliance  with  the  river  and  harbor  act  of  August  11,  1888,  with 
the  training  wall  at  the  mouth  of  the  river  therein  proposed  omitted. 
As  this  change  would  necessitate  dredging  at  the  moutn  of  the  river, 
and  as  the  discovery  of  ledge  in  the  proposed  channel  and  the  proba- 
bility of  additional  filling  had  changed  the  conditions  then  existing,  a 
new  survey  was  considered  necessary.  This  survey  was  made  in  May, 
1899,  and  report  with  maps  and  estimates  submitted  June  16,  1899 
(see  Annual  Report  of  the  Chief  of  Engineers  for  1899,  pp.  1026  et 
seq.). 

The  estimate  then  submitted  was  to  obtain  entirely  by  dredging  and 
ledge  excavation  a  channel  6  feet  deep  at  mean  low  water,  with  width 
in  straight  sections  varying  from  200  feet  to  100  feet,  from  the  mouth 
of  the  river  to  the  wharves  at  Ellsworth.  This  estimate  for  expendi- 
ture of  funds  for  completion  of  the  improvement  was  approved  by  tlw 
Secretary  of  War,  June  28,  1899. 

A  contract  for  completion  of  the  entire  work  was  made  with  Augus- 
tus R.  Wright,  October  16,  1899.  This  contract  required  that  the 
expenditure  of  the  $15,000,  made  available  by  the  river  and  harbor 
act  of  March  3, 1899,  should  be  applied  to  dredging  a  channel  through 
the  bar  of  sawmill  waste  near  the  head  of  navigation,  said  channel  to 
be  of  smaller  dimensions  but  embraced  within  the  limits  of  the  channel 
when  completed  in  accordance  with  the  approved  plan  of  improvement, 
and  that  this  part  of  the  work  should  be  completea  on  or  before  August 
1,  1900.  Dredging  of  this  channel  is  now  in  progress,  but  owing  to 
late  freshets  was  not  commenced  until  May  26,  1900. 

As  the  balance  of  the  funds  ($115,000)  necessary  for  the  completion 
of  the  whole  improvement  was  appropriated  by  the  sundry  civil  aot  cf 
June  6,  1900,  it  was  recommended  June  29,  1900,  that  the  completion 
of  this  smaller  channel  sepai-ately,  both  as  to  manner  of  doing  the 
work  and  time  of  completion,  be  abandoned  and  the  whole  work  car- 
ried on  under  the  general  terms  of  the  contract,  the  time  of  comple- 
tion being  not  later  than  December  31,  1901.  This  recommendation 
was  approved  by  the  Chief  of  Engineers,  July  6,  1900. 

Work  was  begun  May  26,  1900,  and  from  that  time  to  the  close  of 
the  fiscal  year  10,938  cubic  yards  of  material,  almost  entirely  slabs, 
edgings,  and  sawdust,  was  removed  from  a  section  of  channel  90  feet 
wide,  about  900  feet  long,  and  about  4  feet  deep,  beginning  a  short 
distance  above  the  narrows  and  working  upstream. 

The  progress  of  the  dredging  is  very  slow  and  the  ledge  excavation 
has  not  been  commenced. 

The  benefits  of  the  improvement  will  be  in  giving  more  economical 
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facilities  for  shipping  to  and  from  Ellsworth  by  water,  prmcipally  coal 
m,  and  sawmill  products  out. 

The  improvement  can  not  be  regarded  as  permanent,  as  the  masses  of 
slabs  and  edgings  and  sawdust  now  within  the  banks  of  the  river  will 
gradually  work  into  the  channel  and  necessitate  redredging.  At  the 
mills  on  the  river,  above  the  head  of  navigation,  all  the  snort  sawdust 
and  a  part  of  the  other  waste  materials  go  into  the  stream. 

The  draft  of  vessels  using  the  river  will  be  governed  by  the  channel 
depth  which  obtains  when  the  improvement  is  completed. 

The  commerce  for  1896  is  given  as  64,000  tons;  for  1897  as  57,686 
tons;  for  1898  as  60,462  tons,  and  for  1899  as  49,800  tons. 

Jnly  1,  1S99,  balance  unexpended 114,875.13 

Amount  appropriated  by  sundry  civil  act  approved  June  6,  1900 il5, 000. 00 

129,875.13 
Jane  30,  1900,  amount  expended  during  fiscal  year 587. 19 

Julyl,  1900,  balance  unexpended 129,287.94 

July  1,  1900,  outstanding  liabilities $307.50 

July  1,  1900,  amount  covered  by  uncompleted  contracts 119, 890. 00 

;-  120,197.50 

Julyl,  1900,  balance  available 9,090.44 

(See  Appendix  A  6.) 

8.  Bagaduce  Biver^  Maine. — ^This  is  a  small  stream  that  empties  into 
Penobscot  Bay  at  Castine,  Me.  The  upper  part  of  the  river  divides 
into  two  branches,  one  called  Northern  Bay  and  the  other  South  Bay. 
Northern  Bay  near  South  Penobscot  is  a  shoal  sheet  of  water  of  about 
700  acres  area,  the  bottom  of  which  for  the  greater  part  is  bare  at  low 
tide.  There  was  a  narrow  channel  from  Bridges  roint  to  Bowden's 
wharf  which  had  a  depth  of  less  than  2  feet  and  was  obstructed  by 
ledg^  and  bowlders  near  Winslows  Island.  The  South  Bay  is  ob- 
structed by  ledges  at  Johnsons  Narrows.  A  project  for  the  improve- 
ment of  the  Northern  Bay  was  adopted  in  1890  which  has  for  its  object 
the  securing  of  a  channel  100  feet  wide  and  6  feet  deep  at  mean  low 
tide  from  Bridges  Point  to  Bowden's  wharf,  at  an  estimated  cost  of 
$45,000.  It  is  also  intended  to  remove*  a  small  quantity  of  rock 
obstructing  the  channel  at  Johnsons  Narrows,  at  an  estimated,  cost  of 
$1,875. 

The  expenditures  to  June  30,  1899,  were  $21,790.18.  At  that  date 
the  channel  had  been  dredged  its  entire  length  for  a  width  of  40  feet, 
but  the  full  projected  depth  had  not  been  obtained  throughout.  At 
Winslows  Island,  about  midway  of  the  channel,  and  where  it  was 
shoalest,  a  depth  of  about  2  feet  at  mean  low  tide  had  been  secured  by 
the  removal  of  bowlders. 

Removal  of  rocks  and  bowlders  at  Winslows  Island,  under  contract 
with  Townsend  &  Olsen,  was  commenced  June  15,  1900,  but  progress 
was  very  slow  and  by  the  close  of  the  fiscal  year  only  83  tons  had  oeen 
removed. 

The  improvement  when  completed  will  be  fairly  permanent  except 
that  a  gradual  washing  into  the  dredged  channel  of  soft  mud  from  the 
flats  on  either  side  will  cause  some  shoaling. 

The  small  sailing  vessels  now  landing  at  South  Penobscot  do  not  use 
the  new  channel  on  account  of  the  ledges  at  Winslows  Island,  and  can, 
therefore,  go  in  or  out  at  high  water,  drawing  not  more  than  about  8 
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feet.     Vessels  drawing  12  to  14  feet  could  pass  in  and. out  at  high 
water  should  the  improvement  be  completed. 

The  commerce  for  the  last  seven  years  is  given  as  follows: 


Tons. 

1893. 49,300 

1894 67,850 

1895 85,900 

1896 78,050 


Tons. 

1897 86,600 

1898 79,965 

1899 89,500 


Probably  the  greater  part  of  this  pertains  to  Castine,  at  the  mouth  of 
the  river. 

July  1,1899, balance  unexpended $3,209.82 

June  30, 1900,  amount  exi)ended  during  fiscal  year 129.45 

July  1, 1900,  balance  unexpended 3,080.37 

July  1, 1900, outstanding  liabilities $143.65 

July  1, 1900,  amount  covered  by  uncompleted  contracts 2, 800. 00 

2,943.65 


July  1,1900,  balance  available i 136.72. 


'Amount  (estimated)  required  for  completion  of  existing  project 21,  §75. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending"  June  30, 

1902,  in  addition  to  the  balance  available  Jul v  1 ,  1900 20, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  A  7.) 

9.  Penobscot  JRiver^  Maine, — ^The  improvement  of  thePenobscot  River 
was  first  undertaken  in  1870,  the  project  being  for  a  channel  not  less 
than  150  feet  wide,  12  feet  deep  at  low  tide,  as  far  up  as  Banffor.  At 
that  time  the  channel  was  shoal  and  dangerous.  At  Bangor  tne  depth 
did  not  exceed  about  6  feet  at  lowest  stages,  and  navigation  was 
obstructed  by  numerous  rocks  ana  ledges.  The  work  was  continued 
until  1880,  and  included  also  the  removal  of  obstructions  in  the  harbor 
at  Bangor  and  at  Bucksport,  the  expenditures  aggregating  $198,000. 
No  further  work  was  done  until  1884,  when  a  project  was  adopted  for 
widening  the  channel  at  Bangor  and  for  ceitam  improvements  in  the 
river  below,  near  Crosbys  Narrows,  at  an  estimated  cost  of  $75,000. 
While  this  work  was  in  progress  a  survey  was  made,  under  the  river 
and  harbor  act  of  1886,  from  Bangor  to  Bucksport  Narrows,  and  a 
project  was  submitted  for  securing  a  22-foot  depth  between  Bucksport 
and  Winterport  at  an  estimated  cost  of  $365,000,  making  the  combined 
cost  of  the  two  projects  W40,000.  The  act  of  September  19,  1890, 
appropriated  $25,000  and  provided  for  dredging  near  Stern's  mill. 

Another  survey  was  oroered  in  the  act  of  September  19, 1890,  which 
was  made,  and  the  repoi-t  published  in  the  Annual  Report  of  the  Chief 
of  Engineers  for  1892  (pp.  533-540). 

The  existing  project  for  the  improvement  of  the  Penobscot  River 
mav  be  stated  as  follows:  To  widen  the  channel  at  Bangor  to  360  feet 
and  a  depth  of  11  feet  at  extreme  low  tide;  to  widen,  straighten,  and 
deepen  the  channel  near  Crosbys  Narrows  and  near  Stern's  mill  to  a 
depth  of  12  feet  at  extreme  low  tide,  and  to  secure  a  channel  depth  of 
22  feet  at  mean  low  tide  between  Bucksport  and  Winterport,  the  esti- 
mated cost  of  the  entire  work  being  $440,000.  This  estimate  includes 
the  cost  of  jetties  at  Frankfort  Flats  and  High  Head,  in  oixler  to  con- 
tract the  waterway  should  contmction  be  necessaiy.  It  is  thought, 
however,  that  as  the  deposit  of  sawdust  and  mill  waste  into  the  river 
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has  in  a  large  measure  been  stopped,  and  as  the  channels  at  these 
places  were  obstructed  chiefly  by  tnis  material,  the  contraction  works 
may  not  be  necessary.  The  channel  at  Frankfort  Flats  was  dredged 
in  1890  to  22  feet  Subsegu^ently  it  filled  up  on  the  sides  to  some 
extent,  the  full  depth  in  mid-channel  being  maintained.  A  later  sur- 
vey showed  that  it  had  scoured  out  again,  and  that  there  existed  a  navi- 
gable channel  not  less  tban  500  feet  wide  and  22  feet  or  more  in  depth 
at  low  tide.  As  this  is  all  the  project  contemplates,  no  further  works 
of  any  kind  are  now  proposed  at  Frankfort  Flats. 

The  channel  at  Hign  Head,  which  had  deepenexl  in  1891  from  nat- 
ural causes,  subsequently  filled  up  to  some  extent,  so  that  it  became 
advisable  to  dredge  a  channel  the  full  depth  and  width  called  for  by 
the  project.     This  was  done  during  the  season  of  1894. 

An  examination  at  both  Fitinkfort  Flats  and  High  Head  late  in  the  * 
season  of  1896  showed  that  at  Fi*ankf ort  Flats  there  wai  a  good  chan- 
nel not  less  than  300  feet  wide,  with  a  depth  of  not  less  than  22  feet  at 
mean  low  tide.  At  High  Head  there  was  a  break  in  the  22-foot  con- 
tour for  a  distance  of  500  feet.  On  the  crest  of  this  shoal  the  least 
depth  was  in  excess  of  19  feet  at  mean  low  tide. 

The  appropriations  up  to  the  close  of  the  fiscal  year  ending  June  30, 
1899,  aggregated  ^76,300,  and  the  expenditures  under  the  various 
projects  (including  original  survey^  to  the  same  date  amounted  to 
1339,322.36.  The  results  accomplisned  are  the  widening  and  deepen- 
ing of  the  channel  at  Bangor  from  a  depth  of  6  feet  at  extreme  low 
tide  to  11  feet,  for  a  width  of  360  feet;  the  dredging  of  a  shoal  at 
Stem's  mill  to  12  feet,  and  of  a  shoal  just  below  Stern's  mill  to  the  same 
depth:  the  removal  ol  rocks,  ledges,  and  other  obstructions;  the  dredg- 
ing of  the  shoals  near  Bucksport,  and  a  general  increase  in  depth  and 
width  of  channel  from  the  mouth  up  to  Itengor. 

The  available  depths  are  as  follows :  At  Bangor  Harbor  14  feet  at  mean 
low  tide  (which  is  about  3  feet  above  extreme  low  tide);  at  Stern's  mill 
and  Crosbys  Narrows,  15  feet  at  mean  low  tide;  at  Frankfort  Flats 
and  at  High  Head  above  Bucksport,  23  feet  at  mean  low  tide.  At 
the  latter  locality  the  channel  varies  from  time  to  time  owing  to  the 
shifting  character  of  the  material.  No  appropriation  is  asked  for' 
further  work  under  the  existing  general  project,  as  the  aim  of  the 
project  is  already  practically  accomplished  and  the  sum  available  is 
lela  to  meet  ejnergencies  until  permanent  conditions  are  assured. 

By  act  of  March  3,  1899,  Congress  appropriated  $28,000  for  com- 
pleting an  improvement  of  the  Penobscot  River  at  Bangor,  in  accord- 
ance with  project  submitted  Mav  3,  1897.  The  detailed  plan  of 
improvement  under  the  project  ol  May  3,  1897,  as  approved  by  the 
Secretary  of  War  May  18,  1899,  contemplates  dredging  at  the  mouth 
of  the  Kenduskeag  Stream  and  through  both  draws  of  the  railroad 
Bridge,  and  withjn  the  basin  between  the  latter  bridge  and  the  Post- 
oflSce  bridge,  so  as  to  obtain  a  uniform  depth  of  1  foot  above  level 
of  extreme  low  water  to  within  30  feet  of  the  wharves.  The  same 
project  also  provides  for  deepening  the  harbor  of  Bangor  in  front  of 
the  Boston  and  Bangor  Steamboat  wharf  by  the  excavation  of  ledge 
to  a  depth  of  11  feet  at  extreme  low  tide.  A  contract  has  been  entered 
into  for  the  work  at  both  points  at  $7.65  per  cubic  yard  for  ledge 
excavation  and  28.7  cents  per  cubic  yard  for  dredging.  Work  was 
commenced  at  both  places  June  22, 1900.  Up  to  the  close  of  the  fiscal 
y^r  1,986  cubic  yards  of  material  had  been  aredged  from  the  Kendus- 
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Tons. 

1897 '.  790,698 

1898 639,671 

1899 658,632 
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keag,  and  a  small  portion  of  the  ledee  had  been  blasted.  It  is  believed 
that  the  contract  will  be  corapletea  before  the  end  of  the  fiscal  year 
ending  June  30,  1901. 

Preliminary  examinations  of  Bucksport  Harbor  and  of  Penobscot 
River  at  and  near  Bucksport  Narrows,  authorized  by  the  river  and 
harbor  act  of  March  3,  1899,  were  made  during  the  year  and  the 
reports  published  as  House  Docs.  Nos.  275  and  61,  respectively, 
Fifty-sixth  Congress,  first  session.  They  are  also  printed  herewith  as 
Appendixes  A  16  and  A  15,  respectively. 

The  condition  of  the  river  m  the  vicinity  of  Stern's  mill,  below 
Bangor,  has  not  perceptibly  changed  sinc«  the  completion  of  improve- 
ments made  in  1892;  tne  river  has  deepened  in  ma"tay  places,  and  for 
purposes  of  general  navigation  the  river  channel  is  adequate. 
'  Tne  commerce  of  the  river  for  the  last  seven  years  is  given  as 
follows: 

Tons. 

1893 565,887 

1894 750,313 

1895 617,859 

1896 715,911 

July  1, 1899,  balance  unexpended $36,977.64 

June  30, 1900,  amount  expended  during  fiscal  year 611. 77 

July  1,1900,  balance  unexpended 36,366.87 

July  1,1900,  outstanding  liabilities $62.50 

July  1, 1900,  amount  covered  by  uncompleted  contracts 25, 248.  75 

25,311.25 

July  1,1900,  balance  available 11,054.62 

(See  Appendix  A  8.) 

10,  RocJdand  Harbor^  Maine. — The  first  improvement  at  this  point 
was  made  to  render  it  a  safe  harbor  of  refuge  for  coastwise  shippijig 
during  easterly  storms.  During  such  storms  the  harbor  afforded  no 
protection,  the  anchorage  was  unsafe,  and  the  waves  frequently  broke 
over  the  wharves. 

•  The  original  project  for  obtaining  the  required  shelter  provided  for 
two  breakwaters  and  was  adopted  in  1881.  As  an  experiment,  and 
with  a  view  to  economy,  their  neight  was  tentatively  placed  at  only  6 
feet  above  mean  low  water  or  5  feet  below  mean  hign  water,  the  aver- 
age rise  and  fall  of  tide  at  this  point  being  about  10  feet.  The  esti- 
mated cost  was  $550,000. 

In  1886  the  project  was  amended  so  as  to  raise  the  height  to  the  level 
of  mean  high  tide^  at  an  estimated  cost  of  $650,000. 

In  1890  tne  project  was  again  modified  so  as  to  provide  for  a  further 
extension  soutnward  of  the  breakwater  at  Jamesons  Point  than  was 
contemplated  in  the  original  plan,  and  eliminate  from  the  project  the 
construction  of  the  second  breakwater,  not  yet  commenced,  whose  con- 
struction was  rendered  unnecessary  by  the  extension  of  the  first  or 
outer  breakwater. 

Bv  the  act  of  June  3,  1896,  this  work  was  combined  with  that  for 
dredging  the  harbor  and  both  as  one  whole  placed  under  the  continuous- 
contract  system. 

During  the  winter  of  1899-1900  the  breakwater  was  exposed  to  two 
storms  or  considerable  violence,  on  each  occasion  the  tide  rising  to  a 
height  estimated  at  from  3  to  4  feet  above  mean  high  water.  The 
amount  of  wave  action  coming  into  the  harbor  over  the  top  of  the 
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breakwater,  joined  to  that  coming  around  the  end,  produced  a  danger- 
'  0U8  agitation  of  the  water  in  the  vicinity  of  the  wharves  for  a  period 
of  about  two  hours  when  the  tide  was  highest.  The  effect  of  these  two 
storms  suggested  the  necessity  for  a  further  increase  in  the  height  of 
tiie  breakwater,  so  as  to  miake  the  wharves  reasonably  safe  at  all  stages 
of  the  tide,  and  the  project  was  again  modified  so  as  to  raise  the  struct- 
ure to  a  height  of  about  4  feet  above  mean  high  water,  or  an  average 
of  about  4  feet  above  the  level  of  the  present  top  of  the  breakwater. 
As  the  stones  in  the  present  top  of  tne  breakwater  are  only  about  2 
tons  in  weight,  and  as  some  of  these  were  displaced  by  wave  action 
during  these  storms,  it  is  proposed  to  utilize  stones  of  6  tons  weight 
or  more  in  the  capping  now  authorized.  Provision  has  also  been  made . 
for  raising  the  snore  end  of  the  breakwater,  where  the  height  was 
below  the  general  level,  and  for  extending  the  breakwater  to  full  height 
and  section  to  the  shore.  This  work  was  begun  on  June  28,  1900, 
under  contract  with  Romano  V.  Perini,  dated  June  2,  1900. 

At  the  beginning  of  the  fiscal  year  work  was  in  progress  extending 
the  breakwater,  under  contract  with  Charles  H.  Souther.  The  break- 
water had  been  built  to  a  point  about  3,928  feet  from  the  shore,  and 
for  a  further  distance  of  143  feet  a  part  of  the  stone  had  beei\  depos- 
ited, and  the  expenditures  had  been  $443,678.66.  This  work  was  com- 
pleted to  a  length  of  4,140  feet  November  24,  1899,  100,465  tons  of 
stone  haying  been  placed  in  it  during  the  fiscal  year,  miaking  a  total 
of  415,087  tons  under  the  contract. 

By  the  act  of  June  3, 1896,  Congress  adopted  a  project  for  dredging 
the  inner  harbor  in  the  vicinity  of  the  wharves  to  depths  ranging  irom 
4  feet  to  13  feet  at  mean  low  tide,  so  as  to  acconmiodate  vessels  of 
deeper  draft  than  had  been  used  in  the  conmierce  of  this  port.  The 
same  project  provided  for  the  removal  of  two  dangerous  groups  of 
led^e  occupying  central  positions  in  the  harbor  and  interfering  with 
navigation  and  with  the  use  of  the  protected  area  as  an  anchorage. 
Included  in  the  project  was  an  item  for  the  removal  of  a  sunken 
wreck.    The  estimated  cost  of  this  improvement  was  $402,000. 

By  the  same  act  Congress  combined  the  latter  project  with  the  proj- 
ect for  the  breakwater  as  one,  and  authorized  the  work  placed  under 
the  continuous-contract  svstem,  the  combined  estimated  cost  for  the 
two  being  $1,036,000.     The  item  in  the  act  referred  to  is  as  follows: 

Improving  harbor  at  Rockland,  Maine:  Ck)ntinuing  impfbvement,  including  project 
recommended  by  Chief  of  Engineers  under  date  of  December  fourteenth,  eighteen 
hundred  and  ninety-five,  twenty-five  thousand  five  hundred  dollars,  of  which  one 
thousand  five  hundred  dolUu^  may  be  expended  for  the  removal  of  an  old  hulk  sunk 
in  the  harbor:  Provided^  That  contracts  may  be  entered  into  by  the  Secretary  of 
War  for  such  materials  and  work  as  may  be  necessary  for  the  completion  of  said 
1  rejects  for  the  improvement  of  said  harbor,  to  be  paid  for  as  appropriations  may 
f  cm  time  to  time  be  made  by  law,  not  to  exceed  in  the  aggregate  seven  hundred 
and  sixty  thousand  five  hundred  dollaiB)  exclusive  of  the  amount  herein  and  hereto- 
fore appropriated. 

At  the  beginning  of  the  fiscal  year  dredging,  under  contract  with 
Moore  &  Wright,  was  in  progr.ess,  188,271  cubic  yards  having  been 
removed  up  to  that  time.  Dredging  was  continued  to  November  14, 
1899,  but  suspended  on  that  date  on  account  of  ledge  being  encoun- 
tered above  grade  and  was  not  resumed  till  June  27,  1900.  The  total 
amount  dredged  during  the  fiscal  year  was  134,569  cubic  yards.  The 
total  amount  dredged  to  June  30,  1900,  from  the  beginning  of  the 
contract  was  322,840  cubic  yards. 
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Owing  to  the  discovery  of  ledge  slight  changes  of  the  established 
harbor  Tines  became  necessary  at  Crocketts  Point  and  at  the  head  of 
the  north  cove.  Also,  upon  petition  of  parties  interested  in  the  com- 
merce of  the  harbor,  another  slight  change  was  deemed  advisable  from 
Perry  Brothers'  wharf  to  and  a  short  distance  beyond  Bird's  wharf. 
These  changes  in  the  established  harbor  lines  were  approved  by  the 
Secretary  of  War  May  17,  1900. 

Ledge  excavation  was  continued  under  contract  with  Dunbar  &  Sul- 
livan, 12,702  cubic  yards  measured  in  place  being  removed  from  ledges 
D  and  E,  and  1,900  cubic  yards  from  ledge  B  during  the  fiscal  year. 
A  large  part  of  ledge  D  lias  been  drilled  and  blasted,  but  very  little 
of  the  broken  rock  has  been  taken  vip. 

An  old  wreck  in  the  northern  part  of  the  harbor  (the  one  referred 
to  in  the  act  of  1896)  was  removea. 

The  benefits  resulting  from  these  improvements  are  considerable. 
The  construction  of  the  breakwater  will  afford  a  safe  and  extensive 
anchorage  and  harbor  of  refuge,  the  excavation  of  ledges  will  increase 
the  avauable  anchorage  area  and  remove  dangerous  obstructions  to 
boats  in  motion,  and  the  dredging  will  afford  access  to  vessels  of  greater 
draft  tathe  wharves  when  built  out  to  the  harbor  line. 

No  additional  funds  are  asked  for,  as  it  is  believed  that  the  funds 
already  provide3  will,  at  existing  contract  prices,  be  suflicient  to  corh- 
plete  the  improvement. 

The  commerce  of  Rockland  Harbor  for  the  last  seven  vears  is  given 
as  follows: 


Tons. 

1893 538,506 

1894 509,853 

1895 615,830 

1896 580,295 


Tons. 

1897 594,992 

1898 579,300 

1899 755,649 


July  1,  1899,  balance  unexpended $481,821.46 

June  30,  1900,  amount  expended  during  fiscal  year 189, 352. 47 

Jul  y  1,  1900,  balance  unexpended 292, 468. 98 

July  1,  1900,  outstanding  liabilities $12, 804. 98  * 

July  1,  1900,  amount  covered  by  uncompleted  contracts 187, 949. 14 

200,  754. 12 

July  1,  1900,  balance  available 91,714.86 

(See  Appendix  A  9.  J 

,11.  Car-vers  Harbor^  Vinalhaven^  Me. — The  anchorage  at  this  harbor 
was  limited  and  the  harbor  shoal,  there  being  less  than  8  feet  at  mean 
low  tide  over  the  most  of  it. 

The  approved  project  is  to  dredge  the  inner  harbor  to  a  depth  of  16 
feet  at  mean  low  tide  over  an  area  about  23  acres  in  extent,  and  at  an 
estimated  cost  of  $64,000.  The  survey  and  estimate  were  made  in 
accordance  with  the  provisions  of  river  and  harbor  act  of  1894. 

The  expenditures  to  June  30,  1899,  were  $9,670.95.  At  that  date 
an  area  at  the  lower  end  of  the  inner  harbor  680  feet  wide,  with  an 
average  length  of  about  600  feet,  had  been  dredged  to  the  required 
depth  of  16  feet  at  mean  low  tide. 

Dredging  under  contract  with  Au^stus  R.  Wright  was  begun  April 
10, 1900,  and  completed  May  26,  during  which  time  97,014  cuoic  yards 
of  material  was  removed.    This  completed  about  14  acres  of  the  pro- 
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posed  area  of  23  acres  to  be  dredged  as  a  harbor  of  refuge,  and  about 
50  per  cent  of  the  amount  of  material  to  be  removed  therefrom. 

Ledge  was  discovered  about  3  feet  above  the  required  depth  near 
the  upper  end  and  on  both  sides  of  the  area  dredged  under  this  con- 
tract. A  rock  with  its  top  only  7i  feet  below  mean  low  tide  was 
discovered  near  the  upper  corner  of  the  steamboat  wharf  while  dredging 
was  in  progress  under  the  previous  contract. 

It  is  proposed  to  make  an  examination  to  ascertain  more  definitely 
the  character  of  the  material  remaining  to  be  removed,  and  the  extent 
of  the  underlying  ledge. 

The  improvement,  it  is  believed,  will  be  fairly  permanent,  and  will 
be  of  benefit  to  navigation  in  affording  a  harbor  of  refuge  and  increased 
facilities  for  reaching  the  wharves. 

The  commerce  for  1896  is  given  as  63,078  tons;  for  1897  as  63,074 
tons;  for  1898  as  60,000  tons;  and  for  1899  as  63,390  tons. 

Julyl,  1899,  balance  unexpended...-. $15,329.05 

Jane  30,  1900,  amount  expended  during  fiscal  year 14, 540. 19 

Julyl,  1900,  balance  unexpended 788.86 

July  1, 1900,  outstanding  liabilities 5.00 

July  1,  1900,  balance  available 783.86 


Amount  (eetiniated)  required  for  completion  of  existing  project 39, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1902,  in  addition  to  the  balance  availably  July  1,  1900 39, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
.   haJ-bor  acts  of  1866  and  1867  ana  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  A  10.) 

12.  Georges  Rwer^  Maine. — ^This  river  is  a  tidal  estuair,  and  the 
liead  of  navigation  is  Thonoiaston,  Me.  The  navigable  depth  is  full  3i 
fathoms  to  a  point  about  1  mile  from  Thomaston,  but  from  this  point 
to  the  head  oi  navigation  the  channel  before  improvement,  as  it  wound 
through  the  flats,  was  narrow,  with  a  sharp  bend  at  one  point  and  with 
a  least  depth  of  about  11  feet  at  mean  low  tide. 

By  act  of  June  3, 1896,  Congress  adopted  a  project  for  dredging  the 
channel  to  16  feet  at  mean  low  tide,  and  to  a  wiath  of  160  feet  as  far 
up  as  the  bend,  to  220  feet  in  the  bend,  and  to  widths  of  126  and  90 
feet  in  front  of  the  town.  ♦ 

The  expenditui-^  to  June  30,  1899,  were  $9,728.62.  At  that  date 
the  channel  had  been  dredged  to  the  full  projected  width  and  depth 
for  a  distance  of  about  2,0(X)  feet  upstream  from  the  16-foot  contour. 

Under  conti-act  with  Hamilton  &  Sawyer,  dredging  was  begun  July 
21, 1899,  and  completed  October  21,  1899.  During  this  time  56,997 
cubic  yards  of  material,  measured  in  scows,  was  removed,  completing 
to  the  required  depth  of  16  feet,  and  to  full  width,  a  channel  length  or 
about  1,650  feet,  and  making  the  total  length  of  channel  now  completed 
about  3,600  feet.  There  remains  to  be  dredged  a  strip  of  channel 
about  90  feet  wide  and  900  feet  long,  requiring  the  removal  of  about 
16,000  cubic  yards  of  material  in  scows.  This,  with  the  repair  of  the 
stone  beacon,  will  complete  the  entire  project. 

Owing  to  the  small  amount  of  material  remaining  to  be  dredged,  it 
is  probable  that  the  price  per  cubic  yard  will  be  relatively  large,  and 
is  estimated  at  30  cents.    As  the  stone  beacon  is  in  a  much  more 
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dilapidated  condition  than  at  the  time  the  survey  was  made,  its  repair 
will  cost  more  than  then  estimiated. 

The  revised  estimate  for  the  completion  of  the  approved  project  i^, 
therefore,  given  as  follows: 

Dredging  16,000  cubic  yards  of  material,  in  scows,  at  30  cents $4, 800 

Repairing  stone  beacon 400 

Contingencies,  engineering,  etc 800 

Total... ".....- 6,000 

This  is  $4,000  less  than  the  amount  required  to  complete  the  project 
according  to  the  original  estimate,  but,  being  regardecl  as  sufficient  for 
the  purj>ose,  is  all  that  is  asked  for  at  the  present  time. 

Material  brought  down  by  the  river  during  freshets  will  doubtless 
cause  shoaling  in  the  channel,  but  the  process  will  be  slow,  and  a  depth 
sufficient  to  accommodate  the  traffic  will  probably  be  maintained  for  a 
number  of  years. 

The  depth  of  the  dredged  channel  is  such  that  the  vessels  using  it 
could  be  towed  out  at  any  stage  of  tide,  but  as  the  business  does  not 
seem  to  warrant  the  maintenance  of  a  tug  boat,  they  have  to  wait  until 
near  high  water  and  a  favorable  wind  in  order  to  go  out  or  in  under 
sail  wiui  safety. 

The  commerce  for  the  last  four  years  is  given  as  follows:  For  1896, 
46,376  tons;  for  1897,  as  64,260  tons;  for  1898,  as  69,000  tons;  and 
for  1899,  as  60,000  tons. 

July  1,  1899,  balance  unexpended 1 $10,271.38 

June  30,  1900,  amount  expended  during  fiscal  year 10,058.76 

July  1,  1900,  balance  unexpended 212.62 


Amount  (estimated)  required  for  completion  of  existing  project 6, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1902,  in  addition  to  the  balance  unexpended  July  1,  1900 tf,  000. 00 

Submitted  in  compliance  with  requirementa  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and.  of  sundry  civil  act  of  Juhe  4, 1897. 

(See  Appendix  A  11.) 

13,  Kennebec  River ^  Maine. — Before  the  improvements  were  com- 
menced the  main  channel  of  the  river  between  tne  foot  of  Swan  Island 
and  Gardiner  wa^  obstructed  by  shoals  near  Beef  Rock,  with  only  10 
feet  of  water  at  mean  low  tide;  by  dangerous  sunken  ledges  in  Love- 
joy  Narrows;  by  a  shoal  below  South  Gardiner  with  only  8  feet  on  it 
at  mean  low  tide,  and  by  a  ledffe  at  Nehumkeg  Island.  The  steamboat 
channel  to  the  west  of  Swan  island  (at  Hatchs  Rock)  was  obstructed 
by  a  shoal  over  which  there  was  only  7i  feet  of  water,  and  the  channel 
between  Gardiner  and  Augusta,  a  distance  of  6i  miles,  was  obstructed 
by  shoals  which  gave  a  navigable  depth  of  only  3i  feet  of  water  in  low 
summer  tide. 

Appropriations  were  made  at  various  times  between  1827  and  1862 
for  improving  the  river,  and  a  project  was  adopted  in  1866  for  remov- 
ing rocks  and  straightening  and  deepening  the  upper  part  of  the  river. 
The  estimated  cost  was  $60,000. 

In  1868  the  project  was  amended  so  as  to  ffive  a  wider  channel,  and 
the  estimate  was  increased  to  $80,000.  ui  1871  the  project  was 
extended,  the  additional  cost  being  estimated  at  $13,000,  making  the 
estimate  for  the  entire  project  $93,000.  It  was  again  extended  in  1872 
to  include  the  removal  of  ledges  in  Lovejoy  Narrows  at  an  additional 
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estimated  cost  of  $30,603.61.  This  project  was  modified  in  1873,  and 
as  modified  wa§  completed  in  1877. 

In  1881  a  project  was  adopted  for  the  improvement  of  the  channel 
west  of  Swan  Island  and  near  the  north  end  of  it.  The  estimated  cost 
of  this  project,  which  was  completed  in  1883,  was  $20,600. 

The  river  and  harbor  act  of  1886  provided  for  a  new  survey  of  the 
river  from  Bath  to  Augusta.     This  survey  was  made  in  188Y,  and  a 

{project  submitted  for  a  further  improvement  of  the  river,  giving  12 
eet  clear  depth  at  low  tide  up  to  tne  Upper  Sands  Bar,  near  South 
Gardiner,  10  feet  thence  to  Hinckley  Snoal,  and  8  feet  thence  to 
Ai^usta,  together  with  an  improvement  of  the  steamboat  channel  west 
of  Swan  Island  to  9  feet  at  mean  low  tide.  The  estimated  cost  of  this 
project  was  $4:10,600,  which  estimate  was  subsequently  increased  to 
1428,500.  •  • 

In  August,  1892,  the  project  was  revised  and  a  genei'al  project  for 
the  improvement  adopted,  as  follows:  For  a  channel  depth  of  13  feet 
up  as  far  as  Sands  Island;  12  feet  thence  to  Hinckley  Shoal,  and  10 
feet  thence  to  Augusta;  a  steamboat  channel  9  feet  deep  west  of  Swan 
Island,  and  the  removal  of  old  bridge  piers  at  HaUoweU,  all  the  above 
depths  being  referred  to  mean  low  tide.  The  estimated  cost  of  this 
revised  project,  which  was  approved  August  19,  1892,  was  $388,600. 

The  total  expenditures  for  the  river  up  to  June  30,  1899,  amounted 
to  $4:71,604.20.     The  following  work  had  been  accomplished: 

The  channel  near  Beef  Rock  had  been  improved  to  give  a  clear 
depth  of  over  12  feet,  and  a  training  wall  completed.  The  dangerous 
rocks  in  Lovejoy  Narrows  had  been  removed  to  a  depth  of  16  feet  and 
the  channel  straightened.  Channels  had  been  dredged  to  12  feet  at 
mean  low  tide  through  Upper  Sands  Bar,  Gardiner  Shoal,  Browns 
Island  Shoal,  and  Hinckley  Lower  Shoal,  and  to  10  feet  through 
Hinckley  Upper  Shoal,  Britts  Shoal,  and  Gages  Shoal  to  Augusta. 
The  ledge  at  Nehumkeg  Island  had  been  removed  to  12  feet.  The 
steamboat  channel  west  of  Swan  Island  had  been  deepened  to  11  feet, 
and  the  old  piers  of  the  bridge  at  Hallowell  had  been  removed.  A 
jetty  about  1,600  feet  long  had  been  completed  at  Upper  Sands  Bar. 
In  other  words,  all  the  work  under  the  existii^  project  had  been  com- 
pleted, with  exception  of  the  repair  of  Beef  Kock  Jetty  and  possibly 
some  dredging  at  that  locality. 

The  only  operations  during  the  fiscal  year  1900  consisted  in  making 
an  examination  and  survey  of  the  river  between  Gardiner  Bridge  and 
Augusta  Dam,  as  ordered  by  the  river  and  harbor  act  of  March  3, 1899. 
The  report  on  this  survey  was  forwarded  December  19,  1899,  and  is 
printed  in  House  Doc.  No.  262,  Fifty -sixth  Congress,  first  session,  and 
IS  herewith  as  Appendix  A  20.  The  project  therein  contained  has  not 
yet  been  acted  upon  by  Congress. 

The  dredged  channel,  especially  between  Gardiner  and  Augusta,  has 
been  found  to  fill  more  or  less  rapidly,  probably  with  material  brought 
down  during  heavy  spring  freshets.  The  parts  of  the  improvement 
consisting  of  the  removal  of  ledge  are,  of  course,  permanent.  Vessels 
drawing  14  to  16  feet  can  get  up  as  far  as  Gardiner  at  high  tide,  but 
onlv  11  or  12  feet  can  be  carriea  to  Augusta. 

No  further  appropriation  is  now  asked  for,  as,  unless  new  conditions 
develop,  the  funds  already  appropriated  are  sufficient  for  completion 
of  the  existing  project. 
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1897 665,991 

1898 1,211,808 

1899 714,199 
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The  commerce. of  the  river  is  given  as  follows: 

Tons. 

1892 1,263,145 

1893 970,938 

1894.. .w : 1,207,965 

1895 1,162,972 

July  1, 1899,  balance  unexpended $28,845.80 

June  30, 19()0,  amount  expended  during  fiscal  year 1 ,  156.  59 

July  1,1900,  balance  unexpended 27,689.21 

(See  Appendix  A  12.) 

IJf,,  Portlamd  Harbor^  Maine, — The  entrance  to  the  main  part  of  the 
harbor  of  Portland,  or  the  anchorage,  has  always  been  good,  but  prior 
to  the  improvements  made  by  the  Government  the  approach  to  the 
inner  harbor  was  obstructed  by  a  shoal  known  as  the  middle  ground, 
over  which  the  depth  was  only  from  8  to  10  feet  at  mean  low  tide, 
while  between  it  and  Stamford  Ledge  the  greatest  available  depth  was 
only  16  feet.  Besides,  the  best  part  of  the  wharf  front  of  the  city  was 
exposed  to  the  swell  from  the  Atlantic,  which  sometimes  made  it  dan- 
gerous for  vessels  to  lie  at  the  docks,  and  the  depth  along  this  front 
was  in  some  places  as  little  as  4  feet,  making  a  part  of  it  unavailable 
for  commercial  purposes. 

The  first  work  of  improvement  undertaken  by  the  Government  was 
the  construction  of  the  breakwater.  This  was  begun  as  early  as  1836. 
It  was  completed  in  1874. 

The  project  for  the  improvement  of  the  harbor  by  deepening  its 
waters  was  first  undertaken  by  authority  of  act  of  Congress  of  1868. 
The  project  at  that  time  was  to  excavate  a  channel  300  feet  wide  through 
the  southern  slope  of  the  middle  ground  to  a  depth  of  20  feet  at  mean 
low  tide  and  the  removal  of  the  bar  off  the  Gittnd  Trunk  wharves  to 
the  same  depth. 

In  1870  the  project  was  amended  so  as  to  provide  for  a  channel  400 
feet  wide,  and  in  1871  it  was  again  amended  so  as  to  provide  for  a 
width  of  500  feet. 

In  1872  the  improvement  of  Back  Cove  was  added  to  the  project, 
and  in  December  of  that  year  the  project  was  f urthei  amended  by 
providing  for  the  dredging  of  the  inner  harbor  up  to  the  harbor  com- 
missioners' lines  to  a  depth  of  16  feet.  By  1876  all  the  contemplated 
improvements  had  been  executed  .except  some  dredging  in  the  inner 
harbor. 

In  1881  Congress  made  an  appropriation  for  the  further  improve- 
ment of  the  harbor,  and  a  project  was  adopted  looking  to  the  entire 
removal  of  the  shoal  known  as  the  middle  ground,  at  an  estimated  cost 
of  $160,000.     The  project  was  completed  in  1885. 

In  1886  a  project  was  adopted  for  the  further  deepening  of  a  por- 
tion of  the  harbor  to  29  feet  at  mean  low  tide  at  an  estimated  cost  of 
$135,000,  and  in  1890  this  project  was  extended  to  include  a  small 
quantity  of  dredging  in  the  upper  part  of  the  harbor  at  an  estimated 
cost  of  $6,000.  In  1894  it  was  again  extended  to  cover  the  widening 
of  the  upper  portion  of  the  29- foot  area  and  the  dredging  of  a  channel 
25  feet  aeep  to  connect  the  deep  water  in  the  lower  part  of  the  harbor 
with  that  in  the  upper  pait.     This  work  was  completed  in  1894. 

By  the  act  of  June  3,  1896,  Congress  adopted  a  project  for  dredg- 
ing to  30  feet  at  mean  low  tide  over  the  greater  part  of  the  harbor 
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at  an  estimated  cost  of  $770,000.  By  the  same  act  the  partly  com- 
pleted project  for  improving  Back  Cove  was  combined  with  that  of 
the  mam  harbor,  the  combined  estimate  being  $946,260.  The  same 
act  appropriated  $20,000  for  beginning  the  work  and  authorized  the 
makmg  of  conti*acts  for  its  completion,  but  limited  such  contracts  to 
|810,000,*  in  addition  to  the  amount  appropiiated.  The  language  of 
the  act  is  as  follows: 

Improving  Portland  Harbor,  Maine,  according  to  the  report  of  the  Chief  of  Engi- 
neers dated  April  seventeenth,  eighteen  hundred  and  ninety-six,  and  continuing 
improvement  of  Back  Cove,  according  to  existing  project,  twenty  thousand  dollars: 
Pwvidedy  That  contracts  mav  be  entered  into  by  the  Secretary  of  War  for  such 
materials  and  work  as  may  be  necessary  for  the  completion  o(  such  projects,  to  be 
paid  for  as  appropriations  may  from  time  to  time  be  made  by  law,  not  to  exceed  in 
the  aggregate  eight  hundred  and  ten  thousand  dollars,  exclusive  of  the  amount  herein 
appropriated. 

After  twice  advertising,  a  contract  for  the  entire  work  was  entered 
mto  with  George  M.  Valentine  &  C!o.,  of  New  York,  at  20  cents  per 
cubic  yard  for  dred^ng  over  the  29-foot  area,  and  9.98  cents  for  the 
remainder.  Dredging  was  commenced  July  2, 1897,  and  by  the  terms 
of  the  contract  was  to  be  completed  November  30,  1898. 

From  the  beginning  the  j)lant  was  inadequate,  management  feeble, 
and  progress  slow  and  unsatisfactory.  For  the  first  fifteen  months  the 
average  monthly  progress  was  only  18.3  per  cent  of  that  required  by 
the  contract.  Toward  the  close  of  this  period  a  larger  dredge  was 
placed  on  the  work,  and  under  the  promise  of  better  progress  in  the 
future,  the  contract  was  extended  to  Novenaber  30,  1899.  Work  con- 
tinued at  a  more  satisfactory  rate  during  the  winter  of  1898-99,  but 
was  brought  to  a  standstill  bv  the  seizure  of  the  contractors'  plant  on 
April  19,  1899,  for  debt,  and  its  subsequent  sale  under  decree  of  the 
United  States  district  court. 

The  collapse  of  the  firm  financially  and  otherwise  was  complete,  and 
no  serious  effort  was  thereafter  made  to  resimde  work  during  the  life 
of  the  contract. 

As  soon  as  it  became  evidentthat  George  M.  Valentine  &  Co.  would 
probablv  not  resume  dredging,  an  arrangement  was  entered  iiito  with 
Mr.  A.  iL  Wright,  of  Portland,  Me.,  for  placing  dredges  on  the  work 
and  continuing  dredging  to  the  end  of  the  contract  period  (November 
30, 1899),  the  price  paid  being  10^  cents  per  cubic  yard,  scow  measure- 
ment, for  areas  not  previously  partly  dredged,  and  20  cents  per  cubic 
yard,  scow  measurement,  forareas  previously  partly  dredged. 

At  the  beginning  of  the  fiscal  year  dredging  by  George  M.  Valen- 
tine &  Co.  was  in  suspension  and  that  under  the  arrangement  with  Mr. 
A.  R.  Wright  was  in  progress.  Mr.  W^right's  dredges  continued  work 
till  the  contract  expired  on  November  30,  1899,  since  which  date  no 
dredging  has  been  done. 

The  time  for  completing  this  contract  with  George  M.  Valentine  & 
Co.,  as  extended,  having  expired  by  limitation  on  November  30, 1899, 
proposals  were  invited  by  public  advertisement  and  opened  March  27, 
1900.  The  lowest  bid  received  was  17i  cents  per  cuoic  yard  for  all 
but  the  29-foot  area;  was  deemed  too  high  and  was  rejected.  Pro- 
posals were  again  invited  and  opjened  June  30,  1900.  The  lowest  bid 
received  under  the  second  advertisement  was  16i  cents  per  cubic  yard 
for  dredging  the  29-foot  area  and  13.85  cents  per  cubic  yard  for  the 
i-emainder,  by  the  Morris  &  Cumings  Dredging  Company,  of  New 
York.    This  bid  has  been  accepted. 
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The  total  amount  removed  by  George  M.  Valentine  &  0>.  from  the 
beginning  of  their  contract  untU  their  collapse  on  April  19,  1899,  was 
1,469,713  cubic  yards,  situ  measurement,  at  9.98  cents,  and  1,833 cubic 
yards  dredged  in  the  29-foot  channel,  at  20  cents  per  cubic  yard.  The 
total  removed  under  the  arrangement  with  Mr.  A.  R.  Wright  was 
316,626  cubic  yards,  scow  measurement,  at  lOi  cents  per  (^bic  yard, 
and  112,743  cubic  yards,  scow  measurement,  at  20  cents  per  cubic 
yard. 

In  removing  the  above  quantities  the  following  areas  have  been 
dredged  to  30  feet  at  mean  low  tide:  In  front  of  Gait,  Franklin,  and 
Maine  wharves,  an  area  about  450  feet  wide  and  650  long;  widening 
main  entrance  180  feet  by  1,800  feet,  making  that  channel  about  680 
feet  wide;  large  area  opposite  Grand  Trunk  wharves,  1,100  feet  wide 
by  2, 100  feet  long,  and  an  additional  area  about  600  feet  wide  and  2,200 
feet  long  in  the  upper  part  of  the  harbor. 

The  total  amount  expended  on  Portland  Harbor,  including  Back 
Cove,  up  to  June  30,  1900,  is  $903,209.64. 

In  round  numbers,  the  estimated  quantities  to  be  dredged  to  com- 
plete the  project  include  about  2,420,000  cubic  yards  measured  in  situ 
of  general  dredging,  and  93,000  cubic  yards  from  the  area  formerly- 
dredged  to  29  feet  at  mean  low  water,  and  the  estimated  cost  thereof 
under  the  contract  to  be  made  with  the  Morris  &  Cumings  Dredging 
Company  is  $350,515.  Adding  to  the  above  the  sum  of  $30,000  for 
engineering  and  contingencies,  the  total  amount  required  to  complete 
the  project  is  $380,515,  oY,  in  round  numbers,  $380,000. 

The  conmierce  of  Portland  Harbor  for  the  past  seven  years  is  given 
as  follows: 

Tons.  Tons. 

1893 1,432,805  |  1897 1,326,844 

1894 1,214,887  1898 1,334,752 

1895 1,339,064  1899 1,620,284 

1896 1,357,575 

July  1,  1899,  balance  unexpended $422,659.76 

June  30*,  190O,  amount  expended  during  fiscal  year 63, 142.  35 


July  1, 1900,  balance  unexpended 359,517.41 

July  1, 1900,  outstanding  liabilities 331.74 


July  1, 1900,  balance  available 359,185.67 


Amount  (estimated)  required  for  completion  of  existing  project 21, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1902,  in  addition  to  the  balance  available  July  1, 1900 21, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  A  13.) 

16,  RenKming mtiken  vesseU  or  craft obstruHingor endarigeTing nam- 
gation, — (a)  The  wreck  of  the  schooner  Lavinia  lieU^  Kennebec  River, 
at  Bath,  Me.,  proposals  for  the  removal  of  which  had  been  invited  at 
the  close  of  the  last  fiscal  -year,  was  removed,  mider  contract,  during 
August,  1899.     The  total  cost  was  $555.60. 

(5)  The  wreck  of  a  small  scow  or  schooner  known  as  Old  Swan^ 
Marsh  River,  Frankfort,  Waldo  County,  Me.,  was  removed  during 
May  and  June,  1900.     The  contract  price  was  $240. 

(<?)  The  wreck  of  the  small  schooner  Vlckaburg^  Seal  Harbor,  Maine, 
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was  removed,  under  contract,  during  May,  1900.     The  contract  price 
was  $325. 
(See  Appendix  A  14.) 

EXAMINATIONS    AND    SURVEYS  MADE    IN    COBIPLIANCE    WITH    RIVER  AND 
HARBOR  AC5T  APPROVED  MARCH  3,  1899. 

The  preliminary  examinations  and  surveys  of  the  following  locali- 
ties, required  by  the  river  and  harbor  act  of  March  3, 1899,  were  made 
by  the  local  engineer,  Maj.  S.  W.  Roessler,  Corps  of  Engineers,  and 
reports  thereon  submitted  through  the  Division  Engineer,  Col.  G.  L. 
Gillespie,  Corps  of  Engineers: 

1,  Examirwlion  of  Perwbscot  River^  Maine,,  at  and  near  Bucksport 
Narrows. — Major  Koessler  submitted  report  dated  August  3,  1899. 
He  stated  that  the  depth  of  water  at  this  point  is  very  great  and  that 
the  only  place  in  the  vicinity  requiring  improvement  is  Bucksport  Har- 
bor, respecting  which  a  separate  examination  was  provided  tor  in  the 
act  and  report  thereon  submitted.  The  report  is  prmted  in  House  Doc. 
No.  61,  Fifty -sixth  Congress,  first  session.     (See  also  Appendix  A 15.) 

2.  Examination  and  survey  of  B^tchiport  Harbor,,  Maine, — Major 
Roessler  submitted  reports  dated  August  2  and  December  16,  1899, 
respectively.  Two  plans  for  improvement  are  presented,  estimated  to 
cost,  for  a  14-foot  depth  $12,500,  and  for  a  16-foot  depth  $20,000,  the 
latter  plan  being  preferred.  The  reports  were  transmitted  to  Con- 
gress and  printed  m  House  Doc.  No.  276,  Fifty-sixth  Congress,  first 
session.     (See  also  Appendix  A  16.) 

S.  Examination  cfniaidh  of  Keimmkeag  River,,  Maine^  with  a  view 
to  mmriTig  a  channel  2  feet  deep  at  extreme  low  tide  for  the  entire  width 
of  ike  river. — Major  Roessler  submitted  report  dated  May  6, 1899.  In 
his  opinion  the  locality  is  not  worthj  of  improvement  to  the  extent 
indicated,  at  the  present  time,  iind  his  views  are  concurred  in  b}'^  the 
Division  Engineer,  Col.  G.  L.  Gillespie,  Corps  of  Engineers,  and  by 
me.  The  report  was  transmitted  te  Congress  and  printed  in  House 
Doc.  No.  54,  Fifty-sixth  Congress,  first  session.     (See  also  Appendix 

4-  Examination  and  survey  of  Camden  Ha/rbor,,  Mavne, — ^Major 
Roessler  submitted  reports  dated  June  15  and  December  23,  1899, 
respectively.  He  presents  a  plan  for  improvement  by  dredging  to  a 
depth  of  14  feet  at  mean  low  water  in  front  of  the  Boston  and  Bangor 
Steamship  Company's  wharf,  at  an  estimated  cost  of  $7,400;  but  in  nis 
opinion  tne  inner  harbor  is  not  worthy  of  further  improvement  at  the 

5 resent  time.  The  views  of  Major  Koessler  are  concurred  in  by  the 
ivision  engineer.  The  reports  were  transmitted  to  Congress  and 
!)rinted  in  House  Doc.  No.  263,  Fifty-sixth  Congress,  first  session. 
See  also  Appendix  A  18.) 

5.  Etamination  and  su/rveu  of  Boothbay  Ha/rhor,,  Maine. — ^Major 
Roessler  submitted  reports  dated  August  18  and  December  20,  1899, 
respectively.  From  tne  facts  developed  during  the  survey,  the  local 
officer  concludes  that  the  locality  is  so  well  favored  by  natural  advan- 
tages that  no  artificial  works  of  improvement  in  the  interests  of  navi- 
ption  are  required  at  the  present  time,  and  his  views  are  concurred  in 
oy  the  division  engineer.  The  reports  were  transmitted  to  Congress 
wid  printed  in  House  Doc.  No.  277,  Fifty-sixth  Congress,  first  session. 
(See  also  Appendix  A  19.) 
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6,  Examination  and  survey^  of  Kennebec  River^  Maine^  het/ween 
Gardiiun'  and  Aitgusta. — Major  Roessler  submitted  reports  dated 
August  25  and  December  19, 1899,  respectively,  and  a  plan  of  improve- 
ment at  an  estimated  cost  of  $81,000  is  presented.  The  repoits  were 
ti-ansmitted  to  Congress  and  printed  in  House  Doc.  No.  262,  Fifty- 
sixth  Congress,  first  session.     (See  also  Appendix  A  20.) 

7.  Kcamination  and  survey  of  Parkers  Head  Tlarbor  and  Channel^ 
KennSec  River ^  Maine. — Major  Roessler  submitted  reports  dated 
August  14  and  December  21, 1899,  respectively,  and  presented  a  plan 
for  improvement  at  an  estimated  cost  of  $20,000;  but  from  information 
obtained  in  connection  with  the  survey,  he  concludes  that  the  locality 
is  not  worthy  of  improvement  by  the  General  Government  at  the 
present  time.  His  views  are  concurred  in  by  the  division  engineer. 
The  reports  were  transmitted  to  Congress  and  printed  in  House  Doc- 
No.  276,  Fifty -sixth  Congress,  first  session.     (See  also  Appendix  A  21.) 

EXAMINATION  OF  PORTLAND  HARBOR,  MAINE,  AT  WITCH  ROCK,  REQUIRED 
BY  EMERGENCY  RIVER  AND  HARBOR  ACT  APPROVED  JUNE  6,  1900. 

The  local  officer  was  also  charged  with  the  duty  of  making  prelimi- 
nary examination  of  Portland  Harbor^  Maine^  with  a  view  to  removing 
so  much  of  Witch  Rock  as  endangers  Tiavigaiion^  required  by  the  emer- 
gency river  and  harbor  act  of  June  6,  1900,  and,  if  possible,  report 
thereon  will  be  submitted  in  time  for  transmission  to  Congress  at  its 
next  session. 

IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  MAJNE  SOUTH  OF  PORT- 
LAND  HARBOR,  IN  NEW  HAMPSHIRE,  AND  IN  MASSACHUSETTS 
NORTH  OF  LYNN  HARBOR. 

This  district  was  in  the  charge  of  Maj.  W.  L.  Fisk,  Corps  of  Engi- 
neers, having  under  his  immediate  orjders  Lieut,  (now  Capt.)  Charles 
Keller,  Corps  of  Engineers,  from  September  30,  1899,  to  November 
15, 1899.     Division  Engineer,  Col.  G.  L.  Gillespie,  Corps  of  Engineers. 

1.  Saco  River ^  Maine. — [This  Work  was  in  tne  charge  of  Mai.  S.  W. 
Roessler,  Coi5)s  of  Engineers,  until  September  30,  1899.]  The  first 
work  done  on  the  Saco  iliver  was  in  1827,  when  an  appropriation  was 
made  for  the  erection  of  piers,  placing  beacons  or  buoys,  and  removing 
obstructions.  Prior  to  this  the  depth  of  water  on  the  bar  was  only 
about  2  feet  at  mean  low  tide,  while  much  of  the  river  yas  deeper. 
The  entrance  was  also  dangerous  in  rough  weather,  and  the  numerous 
projecting  rocks  and  ledges  in  the  river  proper,  in  connection  with  the 
swift  currents,  made  its  navigation  dangerous. 

In  1866  a  plan  was  proposed  for  the  improvement  of  the  mouth  of 
the  river  ana  a  project  was  adopted  in  1867.  The  project  was  for  the 
construction  of  a  breakwater,  the  removal  of  sunten  rocks,  and  the 
rebuilding  of  some  of  the  most  important  piers,  against  which  vessels 
might  drift  without  damage.  This  project  was  completed  in  1878  at 
a  cost  of  $169,275. 

A  resurveyof  the  breakwater  was  made  in  1883  and  a  new  plan  sub- 
mitted for  raising  and  repairing  it  and  extending  it  out  to  Sharps 
Ledge. 

The  river  and  harbor  act  of  1884  directed  a  survey  to  be  made  of 
the  river.  This  was  done  in  1885,  and  a  plan  submitted  for  the  im- 
provement of  the  river  proper  from  its  mouth  to  the  head  of  naviga- 
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tion.  In  1890  the  two  projects  were  oonnbined  so  that  the  one  now  in 
mrocess  of  execution  is  for  improving  the  Saco  River,  including  the 
breakwater  and  jetty. 

The  total  expenditures  on  both  river  and  breakwater  up  to  June  80, 
1899,  amounted  to  $338,436.43,  and  resulted  in  removing  dangerous 
ledges,  in  constructing  piers  to  prevent  vessels  from  being  s  ept  on 
the  rocks,  in  constructing  a  breakwater  on  the  north  side  of  the  en- 
trance, and  a  jetty  on  the  south  side  of  the  entrance  to  contract  the  chan- 
nel way  with  a  view  to  obtaining  a  greater  depth  over  the  bw:;  also,  in 
deepening  the  channels  in  the  upper  portion  of  the  river  by  dredging, 
and  the  construction  of  contraction  works. 

A  recent  examination  shows  that  at  the  present  time  about  3^  feet 
at  mean  low.  water  is  the  maximum  draft  tnat  can  be  carried  over  tJie 
bar  just  outside  the  breakwater  and  jettv. 

^  In  order  to  maintain  the  desired  depth  the  breakwater  on  the  north 
side  should  be  extended  to  Sharps  Leoge,  as  contemplated  by  the  plim 
of  improvement  submitted  in  1883,  in  order  to  stop  the  influx  of  sand 
from  that  side.  Some  uncertainty  exists  whether 'Congress  has  adopted 
the  plan  of  extending  the  breakwater  to  Sharps  Led^e.  The  prol]«tble 
cost  of  such  extension  and  some  minor  repairs  is  estimated  by  the  offi- 
cer in  local  chai^  to  be  $200,000.  Possibly  the  full  extension  may 
not  be  required  to  secure  and  maintain  the  projected  depth. 

Minor  operations  were  in  progress  at  the  close  of  the  fiscal  year  and 
consisted  in  repairing  the  south  jetty  in  several  low  places  and  in  con- 
structing a  beacon  at  its  outer  end. 

The  commerce  of  the  last  seven  years  is  given  as  follows: 


Tons. 

1893 59,765 

1804 47,350 

1895 62,125 

1886 46,956 


Tona. 

1897 42,214 

1898 44,508 

1899 46,597 


Wyl,  1899,  balance  unexpended $8,338.67 

June  30,  1900,  mnoant  expended  daring  fiscal  year 160.99 

Julyl,  1900,  balance  unexpended 8,177.58 

July  1, 1900,  outBtanding liabilities $1,414.84 

July  1, 1900,  amount  covered  by  uncompleted  contracts 813. 91 

2,228.75 

Jnly  1, 1900,  balance  available 5,948.83 


Amoont  that  can  be  profitably  e:q>ended  in  fiscal  year  ending  June  30, 
1902,  for  works  of  unprovement  and  for  maintenance,  in  addition  to 
the  balance  available  Juljr  1,  1900 35,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 

.   of  1899,  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  B  1.) 

i.  (hpe  Porpoise  Ha/rbor^  Mcmie. — [This  work  was  in  the  charge  of 
Maj.  S.  W.  Roessler,  Corps  of  Engineers,  until  September  30, 1899.] 
This  is  a  new  work.  The  harbor  at  Cape  Porpoise  is  situated  about 
midway  between  Portland,  Me.,  and  Portsmouth,  N.  H.  Originally 
the  harbor  had  a  depth  of  about  13  feet  at  mean  low  tide,  but  for  a 
small  area  only,  ana  the  entrance  was  obstructed  bjr  a  bar  on  which 
there  was  only  about  10  feet  of  water  at  mean  low  tide.  The  anchor- 
age was  too  small  to  accommodate  the  small  vessels  seeking  that  place 
for  refuge,  without  regard  to  the  conunerce  of  the  place. 
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By  act  of  March  3,  1899,  0>nCTes8  adopted  a  project  for  securing  a 
channel  of  entrance  200  feet  wide  and  16  feet  aeep  at  mean  low  tide 
and  a  channel  and  anchorage  within  the  harbor  about  3,000  feet  long*, 
600  feet  wide,  and  15  feet  dee^  at  mean  low  tide,  at  an  estimated  cost 
of  $126,000.  By  this  act  the  improvement  was  placed  under  the  con- 
tinuous-contract system  and  $70,000  appropriated  toward  the  work. 
The  project  is  described  in  the  Annual  Report  of  the  Chief  of  Engineers 
for  1899,  page  1060. 

There  were  no  expenditures  up  to  June  30,  1899. 

Contract  for  the  entire  work  at  9.2  cents  per  cubic  yard  has  been 
entered  into  and  operations  thereunder  were  commenced  earl^  in  June, 
1900.  The  contract  price  is  so  much  below  the  original  estimate  that 
it  is  thought  the  total  amount  required  for  the  entire  work  will  be 
reduced  to  $80,000,  all  of  which  has  been  appropriated. 

On  June  30,  1900,  about  one-half  the  lenrai  of  the  entrance  channel 
had  been  completed  to  full  projected  wiath  and  depth,  and  about 
10,000  square  feet  of  the  anchorage  basin  had  been  drc^ed  to  the 
required  depth^ except  over  a  small  area  where  ledge  was  found. 

There  is  only  about  10  feet  at  mean  low  water  over  the  part  of  the 
entrance  to  the  harbor  that  has  not  been  dredged. 

It  has  been  impracticable  to  obtain  detailed  commercial  statistics 
since  1898,  when  an  aggregate  of  20,350  tons  of  coal  and  fish  was 
reported. 

July  1,  1899,  balance  unexpended •.  $70,000.00 

Amount  appropriated  by  sundry  civil  act  approved  June  6,  1900 10, 000. 00 

80,000.00 
June  30,  1900,  amount  expended  during  fiscal  year 505.46 

July  1,  1900,  balance  unexpended 79,494.54 

July  1,  1900,  outstanding  liabilities $4,421.03 

July  1, 1900,  amount  covered  by  xmcompleted  contracts 61, 743. 22 

'—    66,164.25 

July  1,1900,  balance  available 13,330.29 

(See  Appendix  B  2.) 

3.  Oocheco  River ^  Neio  Tlampshire. — [This  work  was  in  the  charge  of 
Mai.  S.  W.  Roessler,  Corps  of  Engineers,  until  September  30, 1899.] 
Before  the  improvement  was  begun,  the.  river  from  Dover  to  tiie 
Lower  Narrows  was  much  obstructed  by  bowlders,  ledges,  and  shoals, 
the  depth  being  in  some  places  as  little  as  6  inches  at  mean  low  tide. 
The  tide  rises  and  falls  about  7  feet. 

A  project  for  improvement  was  adopted  in  1871,  which  provided  for 
a  channel  40  feet  wide  and  4  feet  deep  from  the  Lower  Narrows  up  to 
Collin's  wharf.  The  estimated  cost  was  $46,000.  Subsequently  more 
accurate  and  extended  surveys  having  shown  the  practicability  and 
importance  of  extending  the  improvements  up  to  the  head  of  naviga- 
tion, the  project  was  extended  and  the  estimate  increased  to  $86,000. 
This  project  was  completed  in  1879.  The  improvements  had  opened 
up  a  large  commerce,  employing  large  vessels  where  formerly  only  flat- 
boats  had  been  used,  in  consequence  of  which  the  project  was  still 
further  extended  by  providing  for  a  '^  cut-off"  through  Alleys  Point, 
widening  to  60  feet  and  deepening  to  6  feet  the  existing  channels 
through  Trickeys  and  Clements  Point  shoals,  and  blasting  and  remov- 
ing ouier  obstructions.     The  extended  project  was  completed  in  1888. 
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In  1889  a  new  survey  was  made<«  under  the  river  and  harbor  act  of 
1888,  and  a  new  project  was  submitted  for  obtaining  a  depth  of  7  feet, 
increased  to  7i  leet  in  rock,  with  a  width  of  50  feet  in  rock  and  60  to 
75  feet  where  the  material  is  less  expensive  to  remove.  This  project 
was  adopted  in  1890  and  is  estimated  to  cost  $176,000. 

The  total  expenditures  for  this  river  up  to  June  30, 1899,  amounted 
to  $234,844.54.  These  expenditures  resulted  in  giving  a  channel 
through  the  rocky  bed  of  the  river  5  feet  deep  and  M  feet  wide  in  the 
narrowest  parts,  where  the  depth  before  was  only  from  6  inches  to 
2  feet  Under  tne  last  project  the  upper  end  of  the  channel  at  Dover 
had  been  deepened  to  T  feet  at  mean  low  tide  for  a  length  of  1,200 
feet,  with  a  width  varying  from  100  to  140  feet.  Portions  of  the  chan- 
nel above  and  below  Clement's  wharf,  of  a  total  length  of  600  feet, 
had  also  been  dredged  to  the  same  depth,  and  the  excavation  of  the 
channel  through  ledge  at  Upper  Narrows  and  Lower  Narrows  to  7i  feet 
at  mean  low  tide  had  been  completed. 

Operations  during  the  fiscal  year  1900  began  at  Clement's  wharf, 
where  the  last  dredging  terminated,  and  consisted  in  deepening  the 
channel,  continuing  the  dredging  down  river  a  distance  of  2,200  feet, 
making  a  total  length  of  channel  at  the  upper  end  of  3,400  feet  com- 

eeted  to  full  proposed  dimensions,  except  over  a  small  portion  in  the 
wer  part,  where,  owing  to  ledge,  the  required  depth  was  not  made. 
The  available  depth  is  but  5  feet  at  mean  low  tide. 
The  commerce  for  the  last  seven  years  is  given  as  follows: 

Tods.  Tons. 

1S97 0 


1898 131,005 

1899..--. 144,040 


1893 66,933 

1894 68,415 

1895 83,151 

1896 59,755 

July  1,1899,  balance  unexpended $26,155.46 

June  30, 1900,  amount  expended  during  fiscal  year 19,079.94 

Jnly  1, 1900, balance  unexpended 6,075.52 

Amount  ( estimated)  required  for  completion  of  existing  project 85, 000, 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

.  1902, in  addition  to  the  balance  unexpended  July  1,  1900 30,000.00 

Submitted  in  compliance  with  reauirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  B  3.) 

i.  Exeter  Rimer.  New  Sampshire. — [This  work  was  in  the  charge  of 
Maj.  S.  W.  Roessler,  Corps  of  Engineers,  until  September  30,  1899.] 
A  survey  of  this  river  was  made  in  1874,  from  its  mouth  in  Great  Bay 
up  to  the  wharves  at  Exeter,  a  distance  of  8.3  miles,  and  a  project  was 
submitted  to  obtain  a  towing  channel  with  a  minimum  widtn  of  40  feet 
and  a  minimum  depth  from  the  mouth  to  Oxbow  (6.6  miles)  of  12  feet 
at  high  tide,  and  from  Oxbow  up  to  Exeter  of  10  feet,  and  to  remove 
the  W)wlder8  all  th©  way  up  between  the  10-foot  contours  down  to  a 
depth  of  10  feet  below  high  tide,  at  an  estimated  cost  of  ^,000.  This 
improvement  was  completed  in  1882  at  a  cost  of  $36,000. 

Under  the  requirements  of  the  river  and  harbor  act  of  June  3, 1896, 
a  new  survey  was  made  from  the  mouth  of  the  river  to  the  upper 
bridge  at  Elxeter,  N.  H.,  and  a  report  (printed  in  Annual  Report  of 
the  Uiief  of  Engineers  for  1897,  p.  818)  submitted,  containing  a  project 

^  No  statement  could  be  obtained. 
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for  a  towing  channel  40  feet  wide,  12  feet  deep  at  mean  hiffh  tide  up 
to  Oxbow,  and  11  feet  deep  at  mean  high  tide  thence  up  to  Exeter,  the 
estimate  of  cost  being  $12,000.  By  the  act  of  March  3,  1899,  this 
project  was  adopted,  and  the  entire  amount  of  the  estimate  appropriated. 

The  total  expenditures  for  this  work  up  to  June  30.  1899,  were 
835,000.  At  that  date  the  river  was  reported  to  have  filled  in  some- 
what since  the  completion  of  the  former  project  in  1882,  the  pn>.Yimiiin 
fill  being  about  1  foot. 

Operations  under  the  new  proiect  were  begun  in  May,  1900,  at  the 
head  of  navigation  in  Exeter,  and  up  to  the  close  of  the  fiscal  year  the 
channel  had  been  completed  to  the  required  width  and  depth  for  a 
distance  of  800  feet  down*  river. 

As  the  work  has  progressed  it  is  found  that  the  actual  amount  of 
excavation  required  will  exceed  the  original  estinoiate,  which  will  be 
insufficient  to  complete  the  project. 

The  available  depth  up  to  the  wharves  at  Exeter  does  not  exceed  3 
feet  at  mean  low  tide,  or  about  9  feet  at  mean  high  tide. 

The  conmierce  on  the  river  last  year  is  given  as  10,785  tons  ;  there 
are  no  statistics  on  record  prior  to  that  except  in  1896,  when  it  was 
reported  as  10,166  tons. 

July  1,  1S99,  balance  unexpended $12,000.00 

June  30, 1900, amount  expended  during  fiscal  year 1,248.79 

July  1, 1900,  balance  unexpended 10,75L21 

July  1, 1900, outstanding  liabilities $4,884.56 

July  1, 1900,  amount  covered  by  xmcompleted  contracts 5, 960. 44 

10,346.00 

July  1, 1900,  balance  available 406.21 

Amount  (estimated)  required  for  completion  of  existing  project 7, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1902,  in  addition  to  the  balance  available  Julv  1, 1900 7, 000. 00 

Submitted  in  compliance  with  reouirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  B  4.) 

5.  Harbor  of  refuge  at  Little  JETarbor,  Nefuo  Ilampshi/re. — (This  work 
was  in  the  charge  of  Maj.  S.  W.  Roessler,  Corps  of  Engineers,  until 
September  80,  1899.]  A  survey  waa  made  of  Little  Harbor  in  1882, 
and  a  plan  of  unprovement  proposed  for  the  opening  of  a  channel  of 
entrance  to  a  depth  of  9  feet  at  low  tide  and  a  width  of  100  feet, 
together  with  a  basin  300  by  700  feet,  which  was  to  be  protected  by  a 
rubblestone  breakwater.  The  estimated  cost  was  $33,000.  This  pro- 
ject was  approved  in  1886  and  its  execution  entered  upon.  In  1887  the 
project  was  enlarged  to  provide  for  the  construction  of  two  break- 
waters— one  on  the  north,  the  other  on  the  south  side  of  the  entrance 
to  the  harbor — and  the  dredging  of  an  anchorage  about  49  acres  in 
extent  in  the  protected  area  to  a  depth  of  12  feet  at  mean  low  tide. 
The  estimated  cost  of  the  enlarged  project  was  $236,000,  and  the  act 
of  1888  made  an  appropriation  for  tne  work  on  the  enlarged  plan. 

In  October,  1894,  after  the  breakwaters  had  been  completed  and  a 
part  of  the  dredging  accomplished,  the  project  was  amended  by  reduc- 
ing the  area  of  tne  anchorage  to  be  dredged  to  about  40  acres  instead 
of  49.  At  the  same  time  the  project  was  revised,  and  the  cost  of  the 
entire  work  placed  at  $146,000. 

Before  the  improvement  the  depth  in  the  harbor  was  only  about  6 
feet  at  low  tide,  and  the  anchorage  was  small  and  exposed. 
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The  expenditures  up  to  June  30, 1899,  amounted  to  $119,988.06.  At 
that  date  both  breakwaters  had  been  completed  and  the  anchorage  had 
been  dredged  to  a  width  of  about  500  feet— 9  feet  deep  at  mean  low 
tide  for  alx>ut  116  feet  and  12  feet  deep  for  the  remaining  width. 

Operations  were  in  progress  during  the  past  fiscal  year  under  the 
appropriation  of  $12,000  made  by  the  act  of  March  8, 1899,  and  on 
June  80,  1900,  the  anchorage  area  had  been  widened  about  50  feet  to 
the  full  depth. 

The  available  depth  is  12  feet  at  mean  low  tide  over  the  greater  part 
of  the  anchors^  and  the  entrance,  and  9  feet  over  the  remainder  of 
the  anchorage. 

There  is  no  regular  conunerce,  but  during  the  calendar  year  1899 
the  number  of  vessels  seeking  shelter  waa  150,  besides  many  small  fish- 
ing boats. 

July  1,  1899,  balance  unexpended $12,071.94 

June  30,  1900,  amount  expended  during  fiscal  year 706.87 

July  1,  1900,  balance  unexpended 11,365.67 

July  1,  1900,  outstanding  liabilities ^.-..    $i>651.99 

July  1, 1900,  amount  coyered  by  tmcompiet«d  contracts. .  w . .      6, 157. 1 1 

10,809.10 

■  —  ■       

July  1, 1900,  bidance available -*- 566.47 

Amount  (estimated)  required  for  completion  <^  exiflHing  profeet 13,000.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1902,  in  addition  to  the  balance  available  July  1, 1900 18,000^00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
^    harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4)  1897. 

(See  Appendix  B  5.) 

6.  NistoimjTwort  ffarbor^  Ma^scuihiisetts. — [This  work  Was  in  the  charge 
of  Col.  Chas.  K.  Suter,  Corps  of  Engineers,  until  September  30, 1899.] 
Newburyport,  Mass. .  is  situated  about  2i  miles  from  tne  Atlantic  Ocean, 
on  the  south  bank  oi  the  Merrimac  River.  The  mouth  of  the  river  is 
obstructed  by  a  sandy  bar,  over  which  originally  but  7  feet  draft  at 
low  water  could  be  carried  in  a  narrow,  shifting  channel. 

The  object  of  the  improvement  is  to  create  through  the  outer  bar  a 
channel  1,000  feet  wide  and  at  least  17  feet  deep  at  mean  low  water,  so 
that  vessels  may  cross  the  bar  and  find  a  harbor  at  any  stage  of  the 
tide  with  as  great  draft  as  can  reach  Newburyport  by  the  river  at 
hi^  tide. 

The  project  submitted  September  16, 1880,  proposed  two  converging 
rubblestone  jetties,  their  outer  ends  1,000  feet  apart  and  to  be  extended 
parallel  to  the  axis  of  the  channel,  if  necessary,  and  the  protection  of 
the  beach  in  their  vicinity,  at  a  cost,  as  estimated  in  1881,  of  $366,000. 
The  direction  of  jetties  and  shore  protection  were  modified  in  i883, 
and  in  1882  the  partial  closing  of  JPlum  Island  Basin  with  a  timber 
dike  about  800  feet  long  and  5i  feet  above  mean  low  water  was  added 
to  the  project,  increasing  the  cost  to  $375,000,  as  estimated  in  1884. 

In  1884  a  modification  of  project  proviaed  for  extension  of  both  jet- 
ties parallel  to  the  axis  of  the  channel  for  a  distance  of  610  feet,  and 
in  1886  the  length  of  extension  was  increased  to  1,000  feet,  increasing 
the  cost  of  work,  as  estimated  in  1897,  $224,547.49. 

The  total  amount  appropriated  for  this  work  to  date  is  $338,600, 
$3,000  of  which  naay,  m  tne  discretion  of  the  Secretary  of  War,  be 
expended  in  removing  North  Rock  from  the  harbor. 

The  total  expenditures  to  June  30,  1899,  were  $312,162.62.     No 
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work  having  been  in  progress  during  the  fiscal  year  1899,  the  condition 
of  the  improvement  remained  the  same  aa  on  June  30,  1898,  when  the 
north  jetty  was  completed  for  a  total  length  of  2,705  feet  and  the  soutii 
jettv  for  1,790  feet.  The  Plum  Island  dike  is  817  feet  long,  5i  feet 
ign  above  mean  low  water,  except  neai'  the  center,  where  a  weir  150 
feet  long  and  2  feet  above  mean  low  water  was  left  temporarily.  The 
sand  catch  in  rear  of  the  south  jetty  is  in  two  branches,  one  480  feet 
long  and  one  572  feet  long. 

under  the  appropriation  for  this  work  made  by  the  act  of  March  3, 
1899,  the  south  jett^  has  l^een  extended  260  feet  and  the  outer  end  of 
the  north  jetty,  which  had  been  torn  down  in  places  by  storms,  was 
rcDaired. 

Jfothing  has  yet  been  done  toward  the  removal  of  North  Bock, 
but  a  survey  of  it  will  soon  be  made  to  obtain  the  necessary  data  for 
preparing  specifications  for  the  work.  Such  further  appropriations 
as  are  provided  will  be  expended  in  the  extension  of  tne  north  and 
south  jetties  and  in  the  completion  of  the  dike. 

July  1,1899,  balance  unexpended $26,337.38 

June  30,  1900,  amount  expended  during  fiscal  year 16,616.46 

July  1,  1900,  balance  unexpended 9,720.92 

July  1,  1900,  outstanding  liabilities 5,923.83 

July  1,  1900,  balance  available 3,797.09 

Amount  (estimated)  required  for  completion  of  existing  project 264, 0^7. 49 

Amount  that  can  be  profitably  expended  in  fisod  year  ending  June  30, 

1902,  in  addition  to  the  balance  available  July  1, 1900 100,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  ol  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  B  6.) 

7,  Merrimac  Biver^  MassacAiisetts. — (This  work  was  in  the  charge 
of  Col.  Chas.  R.  Suter,  Corps  of  Engineers,  until  September  30, 1899.] 
The  mouth  of  the  Merrimac  River  is  15  miles  northwest  from  Cape 
Ann,  Massachusetts.  Tide  water  extends  up  it  a  distance  of  21i  miles, 
or  to  the  foot  of  the  U]jj)er  Falls,  li  miles  above  Haverhill,  Mass. 

Seven  incorporated  cities  and  the  largest  mills  in  New  England  are 
directly  interested  in  this  improvement. 

Before  improvement  the  cnannel  was  narrow  and  crooked  and  much 
obstructed  by  ledges,  bowlders,  and  shoals.  At  mean  low  water  ves- 
sels drawing  not  to  exceed  7  feet  could  enter  the  river  and  proceed  to 
South  Amesbury,  9  miles  from  the  mouth. 

The  rise  or  fall  of  the  tide  at  the  mouth  is  7.7  feet;  at  Haverhill 
Bridge,  4.6  feet. 

Since  1828  the  channel  of  the  river  has  been  improved  under  a  suc- 
cession of  projects,  the  principal  one,  dated  1870  and  modified  in  1874, 
providing  for  a  channel  with  the  following  depths  at  ordinary  high- 
water  stt^es  of  the  river:  From  the  mouth  to  Deer  Island  Bridge,  5 
miles,  16i  feet;  thence  to  Haverhill  Bridge,  12i  miles,  12  feet;  thence 
to  the  foot  of  Mitchells  Falls,  Hazeltine  Rapids,  li  miles,  10  feet; 
thence  through  Mitchells  Falls  to  the  head  of  the  Upper  Falls,  2i 
miles,  not  less  than  4i  feet  when  the  mill  water  at  Lawrence  is  run- 


ning. 
The 
The  expenditures  to  June  30,  1899,  were  $247,248.07. 


The  total  appropriations  to  date  are  $287,366.72. 
Q(btures  to  June  30,  1899,  were  $247,24^ 
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On  May  5,  1897,  a  project  was  Hubmitted  for  a  channel  150  feet 
wide  and  7  feet  deep  at  mean  low  water  from  Newbuiyport  to  Haver- 
hill, in  accordance  with  the  river  and  harbor  act  of  June  3,  1896. 
This  project  was  estimated  to  cost  $171,442.70.  On  June  30, 1898,  all 
other  projects  but  this  had  been  completed. 

The  river  and  harbor  act  of  March  3,  1899,  appropriated  $40,000 
for  improving  Merrimac  River  in  accordance  with  the  project  of  May 
6, 1897  (printed  in  the  Annual  Report  of  the  Chief  oi  Engineers  for 
1897,  p.  865),  and  on  June  28, 1899,  a  i)roject  for  the  expenditure  of  this 
appropriation  was  submitted,  proposing  to  dredge  the  channel  in  the 
upper  part  of  the  river  to  full  projects  width  of  150  feet  and  depth 
of  7  feet  at  mean  low  water  for  as  great  a  distance  as  the  funds  would 
admit  of. 

At  the  date  of  this  report  no  work  has  been  done  under  the  project 
of  May  5,  1897.  The  work  was  advertised  and  contract  let  in  1899, 
under  which  operations  were  to  begin  in  the  spring  of  1900.  The 
contractor  failed  to  conmience  the  dredging  as  required,  and  the  con- 
tract was  annulled  May  29,  1900.  The  work  is  now  about  to  be 
readvertised.  With  such  additional  appropriations  as  may  be  provided 
dredging  and  removal  of  bowlders  will  be  continued. 

The  conmierce  involved  in  this  improvement  consists  of  supplies  of 
coal,  lumber,  etc.,  for  cities  and  towns  situated  on  its  banks  to  the 
heaa  of  navigation.  The  amount  of  coal  reported  in  1899  was  52,000 
tons. 

July  1,  1899,  balance  onezpended ' $40,118.65 

JnneSO,  1900,  amonnt  exi)ended  daring  fiscal  year 37.04 

July  1, 1900,  balance  unexpended 40,081.61 

Amount  (estimated)  required  for  completion  of  existing  project 131, 442. 70 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1902,  in  addition  to  the  balance  unexpended  July  1,  1900 37,500.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
.    harbor  acts  of  18iS6  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  B  7.) 

8,  Powow  Rwer^  MassachvMtts. — [This  work  was  in  the  charge  of 
CoL  Chas.  R.  Suter,  Corps  of  Engineers,  until  September  30,  1899.] 
Powow  River  is  a  tributary  of  the  Merrimac  River,  which  it  enters 
from  the  north  about  3i  miles  above  Newburyport.  From  its  mouth 
tide  water  extends  9,600  feet  in  a  narrow,  croolked  channel,  not  navi- 
gable at  low  water. 

The  project  proposed  for  its  improvement  is  to  dredge  a  channel 
9,600  feet  long,  60  feet  wide,  and  12  feet  deep  at  mean  liigh  water, 
estimated  in  1897  to  cost  $100,000.  The  object  of  the  improvement  is 
to  secure  a  navigable  low- water  channel  to  the  wharves  at  Amesbury. 

The  total  appropriations  to  date  have  been  $51,000. 

The  expenditures  to  June  30,  1899,  were  $38,982.32.  At  that  date 
the  projected  9,600-foot  channel  was  12  feet  deep  at  mean  high  water, 
45  feet  wide  for  2,934  feet  from  its  upper  end,  and  at  least  30  feet  wide 
for  the  remaining  distance  down  river.  In  addition  to  the  above, 
Ae  channel  had  been  dredged  45  feet  wide  and  12  feet  deep  at  mean 
high  water  for  a  distance  of  818  feet  above  the  upper  limit  of  the 
9,600-foot  channel. 

During  the  past  fiscal  year  the  45-foot  width  of  channel  has  been 
extended  down  river  a  distance  of  3,490  feet 
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July  1, 1899,  balance  unexpended $12,017.68 

June  SO,  1900,  amount  expended  during  fiscal  year 7, 561.  92 

July  1 ,  1900,  balance  unexpended 4, 466.  76 

July  1, 1900,  outBtanding  habilitieB 294.97 

July  1, 1900,  balance  available 4,160.79 

Amount  (estimated)  required  for  completion  of  existing  project 49, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1902,  in  addition  to  the  balance  available  July  1, 1900 36,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  ol  sundry  civil  act  of  June  4>  1897. 

(See  Appendix  B  8.) 

9.  Essex  ItiA)€fr^  Massachmetts. — [This  work  was  in  the  charge  of 
Col.  Chas.  R.  Suter,  Corps  of  Engineers,  until  September  30,  1899.] 
Essex  River  empties  into  Ipswich  my  about  3  miles  southeast  of  the 
mouth  of  Ipswich  River,  Massachusetts.  It  was  originally  navigable 
at  high  water  to  the  wharves  in  the  town  of  Essex,  a  distance  of  6  miles, 
but  no  navigable  low-water  channel  existed  for  12,000  feet  below  the 
town  wharves. 

The  mean  rise  or  fall  of  the  tide  is  8.8  feet. 

The  object  of  the  improvement  is  to  widen  and  deepen  the  naturid 
channel  of  the  river. 

The  project  for  improvement  was  submitted  May  15, 1891,  and  pro- 
posed a  channel  60  feet  wide  and  4  feet  deep  at  mean  low  water  to  the 
railroad  bridge  in  Essex,  at  an  estimated  cost  of  $25,000.  On  March 
83, 1899,  this  project  was  modified  so  as  to  limit  the  present  improve- 
ment to  that  portion  of  the  channel  lying  below  the  drawbridge  in 
Essex. 

The  total  appropriations  to  date  have  been  $25,000. 

The  expenditures  to  June  30,  1899,  were  $14,723.78.  At  that  date 
the  channel  had  been  dredged  to  its  full  projected  depth,  60  feet  wide 
for  4^000  feet  below  the  drawbridge,  and  at  least  25  leet  wide  for  the 
remaining  distance  below  that  bri^e. 

The  river  and  harbor  act  of  March  3,  1899,  appropriated  $10,000 
for  completing  the  improvement  of  this  river,  and  contract  for  the 
work  has  been  entered  into.  No  other  operations  have  been  in  prog- 
ress during  the  fiscal  vear,  and  at  the  date  of  this  report  the  conoition 
of  the  Improvement  Is  the  same  as  on  June  30,  1899. 

July  1, 1899,  balance  unexi)ended $10,276.22 

June  80, 1900,  amount  expended  duiing  fiscal  year 40.00 

July  1, 1900,  balance  unexpended 10,236.22 

July  1, 1900, amount  coveied  by  uncompleted  contracts 6,000.00 

July  1, 1900,  balance  available 4,236.22 

(See  Appendix  B  9.) 

10.  Ranrbor  of  refuae^  Sandy  Bay^  Cape  Ann^  Massachusetta. — 
[This  work  was  in  the  charee  of  Col.  Chas.  R.  Suter,  Corps  of  Engineers, 
until  September  30,  1899.  J  Sandy  Bay  is  situated  at  tne  northeastern 
extremity  of  Cape  Ann,  Massachusetts.  It  is  about  2|  miles  bv  2  miles 
in  area,  and  is  fully  protected  on  the  west  and  south  by  high  hills,  but 
fronts  the  northeast  and  is  open  to  the  full  effects  of  easterly  and  north- 
easterly gales. 

The  proposed  improvement  contemplates  the  construction  of  a 
national  harbor  of  refuge  of  the  first  class.  The  anchorage  covered 
by  the  breakwater  will  contain  1,377  acres. 
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The  estimated  cost  of  the  improvement  is  $5,000,000.  The  original 
project  of  1884  proi)osed  to  build  only  the  substructure  of  the  break- 
water of  rubblestone.  The  present  project,  approved  March  17, 1892, 
Kpopoees  to  build  the  entire  breakwater  of  rubblestone,  the  portion 
elow  low  water  to  be  built  of  stone  of  less  than  4  tons  weight,  the 
upper  portion  of  stone  averaging  6  tons  weight. 

A  plan  of  the  bay  showing  the  proposed  breakwater  was  published 
in  the  Annual  Report  of  the  Chief  of  Engineers  for  1892,  page  564. 

The  total  appropriations  to  date  have  been  $1,150,000. 

The  total  expenditures  to  June  30, 1899,  were  $896,936.10.  At  that 
date  1,145,292  tons  of  rubblestone  had  been  placed  in  the  breakwater, 
and  its  condition  was  as  follows: 

Coatinuing  successively  from  the  initial  point  of  the  southern  arm 
of  the  breakwater  on  Averys  Ledge,  for  a  distance  of  about  240  feet 
nothing  had  been  done,  then  about  550  feet  was  built  up  to  22  feet 
below  mean  low  water,  about  2,260  feet  more  to  mean  low  water  and 
the  remainder  of  the  distance  to  the  angle  at  Abners  Ledge,  about  500 
fert,  completed  to  mean  high  water.  Beginning  at  this  point  the 
western  arm  was  completed  for  a  distance  of  2,100  reet  to  22  feet  below 
mean  low  water,  40  feet  wide  on  top. 

Daring  the  past  fiscal  year  57,055  tons  of  rubblestone  has  been 
d^)09itea  in  the  substructure  of  tne  southern  arm  of  the  breakwater, 
raising  the  550-foot  section  that  was  at  22  feet  below  mean  low  water 
on  Jane  30,  1899,  to  mean  low  water,  except  for  a  distance  of  250  feet 
where  it  is  3  feet  below  mean  low  water. 

The  river  and  harbor  act  of  March  3, 1899,  appropriated  $250,000 
for  this  work  and  provided  that  the  Secretary  of  War  should  appoint  a 
Board  of  three  engineers  to  examine  the  project  and  report  whether 
any  modification  or  the  same  should,  in  their  judgment,  he  made,  with 
an  estimate  of  the  cost  of  completing  the  same.  The  Board  was 
apppointed  March  16,  1899,  and  its  full  report  was  printed  in  House 
Doc.  No.  468,  Fifty -sixth  Congress,  first  session.  It  is  also  submitted 
as  Appendix  B  19  of  this  report 

This  Board  reported  that  the  plan  of  substructure  embodied  in  the 
present  general  project  has  given  general  satisfaction  and  requires  no 
change.  It  also  submitted  a  detailed  project  for  carrying  on  the  work 
with  reference  to  both  superstructure  and  substructure,  estimating 
the  cost  of  completion,  exclusive  of  the  part  already  built  and  con- 
tracted for,  at  $5,891,832.70. 

The  prospective  benefits  to  commerce  and  navigation  by  the  con- 
struction of  this  harbor  of  refuge  are  increased  safety  to  life  and 
property  and  a  consequent  reduction  in  freight  and  insurance. 

Julyl,  1899,  balance  unexpended $253,063.90 

JuneSO,  1900,  amount  expended  during  fiscal  year 31,998.74 

Julyl,  1900,  balance  unexpended 221,065.16 

Julyl,  1900,  outstanding  liabilities $9,846.31 

July  1, 1900,  amount  covered  by  uncompleted  contracts. . .    58, 555. 35 

68,401.66 

Julyl,  1900,  balance  available '. 152,663.50 

Amount  (estimated)  required  for  completion  of  existing  proiect 3, 850, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1902,  in  addition  to  the  balance  available  Jul};  1,  1900 350, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  B  10.) 
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11.  Harbor  at  Oloucester^  J/a««.— [This  work  was  in  the  charge  of 
Col.  Chas.  R.  Suter,  Corps  of  Engineers,  until  September  30,  1899.] 
Gloucester  Harbor,  an  important  center  for  the  fishing  fleet  of  New 
England,  is  about  20  miles  north  of  Boston.  Its  inner  harbor  was 
originally  obstructed  by  sunken  rocks  and  shoals  and  the  approaches 
to  the  wharves  were  sliallow,  varying  from  1  to  12  feet  The  outer 
harbor  was  open  to  all  southerlv  ffales. 

The  project  of  1871  proposed  the  removal  of  certain  bowlders  from 
the  inner  harbor  and  the  construction  of  a  breakwater  from  Eastern 
Point  over  Dog  Bar  to  Bound  Bock  Shoal. 

The  project  of  1884  provided  for  two  breakwaters  at  the  entrance  of 
Gloucester  Harbor,  one  to  cost  $752,000,  on  essentially  the  same  site 
as  that  proposed  in  1871,  and  a  supplementary  one,  through  Noi^naiis 
Woe  Bock,  to  cost  $607,000. 

In  the  annual  report  for  this  harbor  for  1887  a  general  project  for 
its  improvement  was  submitted,  based  on  the  survey  provided  for  by 
the  act  approved  August  5,  1886.  This  project  proposed  to  remove 
from  the  inner  harl^r  lOli  cubic  yards  of  rock  known  to  exist,  and 
to  dredge  216,000  cubic  yards,  scow  measurement,  at  an  estimated  cost 
of  $65,000,  and  to  construct  the  breakwater  recommended  in  the  project 
of  1884  that  extends  from  Eastern  Point  to  Bound  Bock  Shoal,  at  an 
estimated  cost  of  $752,000.  In  1898  the  form  of  breakwater  was 
modified  and  estimated  cost  reduced  to  $698,083.43. 

On  May  5,  1897,  a  project  was  submitted  for  the  removal  of  a  pin- 
nacle rock  in  the  outer  harbor  to  a  least  depth  of  16  feet  below  msaxi 
low  water,  and  rocks  off  the  ferry  landing  at  Bocky  Neck  to  a  level  of 
the  surrounding  bottom.  This  work  was  authorized  by  the  river  and 
harbor  act  of  June  3,  1896. 

The  total  appropriations  to  date  are  $194,000. 

The  expenditures  to  June  30,  1899,  were  $153,628.52. 

The  condition  of  the  improvement  June  30, 1899,  was  as  follows: 

Clam  Bock  had  been  reduced  from  1  foot  to  9i  feet  at  mean  low 
water;  Pinnacle  Bock  from  8i  to  16i  feet,  mean  low  water;  rock  off 
Pew's  wharf  from  2  to  5  feet,  mean  low  water;  rocks  off  J.  Friend's 
wharf  from  13  to  17  feet,  mean  low  water.  All  of  the  above  rocks 
were  reduced  to  the  level  of  the  surrounding  bottom.  Babsons  Ledge 
had  been  reduced  from  11  to  14  feet,  mean  low  water.  A  pinnacle 
rock  in  the  outer  harbor  had  also  been  removed  to  a  depth  of  16  feet 
below  mean  low  water  and  rocks  off  the  ferry  landing  at  Bocky  Neck 
had  been  reduced  to  the  level  of  the  surrounding  bottom. 

All  the  proposed  dredging  and  rock  removal  Imd  been  done,  the  cost 
being  about  $15,000  more  than  the  original  estimate  ($65,000),  and  the 
construction  of  the  breakwater  from  Eastern  Point  to  Bound  Bock 
Shoal  was  in  progress;  90,800  tons  of  rubblestone  had  been  deposited 
in  the  breakwater,  and  about  1,650  feet  of  the  substructure  had  been 
completed  to  the  cross  section  proposed  in  the  project  of  1887. 

The  movement  of  the  vessels  in  the  inner  harbor  had  been  greatly 
facilitated,  but  no  benefit  had  been  derived  from  work  on  the  break- 
water, as  no  sheltered  anchorage  had  been  obtained. 

The  river  and  harbor  act  of  March  3, 1899,  appropriated  $40,000  for 
continuing  this  improvement,  and  on  June  17,  1899,  a  project  for  the 
expenditure  of  this  sum  in  continuation  of  construction  of  the  break- 
water was  approved. 

Operations  nave  been  in  progress  during  the  past  fiscal  year  and  con- 
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sisted  in  widening  the  section  of  substructure  already  built.  Work  on 
the  superstructure  was  also  begun. 

On  June  30,  1900,  16,886  tons  of  rubblestone  had  been  placed  in 
the  1,650  feet  of  substructure  already  built,  widening  this  portion  of 
it  to  the  full  cross  section  proposed  by  the  revised  project;  10  tons  of 
dimension  stone  had  been  placed  in  the  superstructure. 

The  work  in  its  present  stage  has  greatly  benefited  the  fishing  indus- 
try, and  its  completion  will  furnish  much  needed  sheltered  anchorage 
in  this  important  harbor. 

A  line  of  passenger  and  freight  steamers  is  operated  continuously 
throughout  the  year,  and  other  commerce  exists  in  the  form  of  imports 
of  salt,  coal,  lumber,  etc.  The  estimated  value  of  this  commerce  is 
15,000,000  annually. 

The  following  gross  tonnage  of  shipments  and  receipts  is  reported 
for  the  past  three  years: 

Tons. 

19S7 82,600 

1898 86,050 

1899 287,922 

Joly  1, 1899, balance  anexpended $40,371.48 

Jnne  30, 1900, amoimt  expended  daring  fisoed  year 15,746.21 

July  1, 1900,  balance  unexpended 24,625.27 

July  1,1900, outstanding  liabilities $1,658.06 

July  1, 1900,  amount  coTered  by  uncompleted  contracts 21, 823. 95 

23,482.01 

July  1, 1900,  balance  available 1,143.26 

Amount  (estimated)  required  for  completion  of  existing  project 584, 083. 43 

Amount  that  can  be  profitably  exi)enaed  in  fiscal  year  ending  June  30, 

1902,  in  addition  to  the  balance  available  July  1,1900 150,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
.   harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  B  11.) 

12.  Sarbor  at  Manchester' ^  Jfo«5.-HThis  work  was  in  the  charge  of 
Col.  Chas.  R.  Suter,  Corps  of  Engineers,  until  September  30,  1899.] 
Manchester  Harbor  is  situated  about  5i  miles  northeast  from  the 
entrance  of  Salem  Harbor,  Massachusetts.  The  channel  was  100  feet 
wide  and  6i  feet  deep  at  mean  low  water  up  to  Proctors  Point.  It  then 
shoaled  rapidly  to  a  depth  of  1\  feet  at  The  Narrows,  1,400  feet  from 
Proctors  Point,  and  for  a  farther  distance  of  2,500  feet  to  the  town 
wharves  no  low- water  channel  existed. 

The  original  project,  that  of  1887,  proposed  to  dredge  a  channel  60 
feet  wide,  4,000  feet  long,  and  4  feet  deep  at  mean  low  water  from 
Proctors  Point  to  the  town  wharves,  at  an  estimated  cost  of  $14,300. 
This  proiect  was  completed  in  April,  1894,  giving  a  channel  of  full 
I)ro]ected  width  and  depth,  with  an  additional  width  of  80  feet  oppo- 
site the  town  wharf. 

A  chart  of  the  harbor  was  published  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1888,  page  466. 

The  present  approved  project  of  improvement  was  adopted  March 
3, 1899,  and  waj3  printed  m  the  annual  report  for  1897,  page  869.  It 
proposes  to  dredge  the  natural  channel  to  a  least  width  of  75  feet,  and 
two  turning  basins,  one  just  bdow  the  railroad  bridge  and  one  at  the 
town  landing,  all  6  feet  deep  at  mean  low  water,  at  an  estimated  cost 
of  $25,000. 
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The  total  appropriations  to  date  have  been  $19,300. 

The  expenditures  to  June  30, 1899,  were  $14,300.  The  condition  of 
the  improvement  at  that  date  remained  the  same,  no  work  having  been 
done  since  1894. 

During  the  past  fiscal  year  operations  were  in  progress  under  the 
last  project.  Dredging  began  at  Proctors  Point,  the  channel  from 
that  point  down  to  the  6-foot  contour  in  the  bay,  a  distance  of  3,200 
feet,  being  increased  where  necessary  to  the  full  projected  width  and 
depth. 

The  available  depth  at  mean  low  water  that  can  be  carried  up  to  the 
town  wharves  is  4  feet. 

The  commerce  involved  in  this  improvement  consists  of  supplies  of 
coal,  lumber,  etc.,  for  local  consumption,  about  10,000  tons  being 
reported  received  in  1899.  The  improvemeifit  in  its  present  condition 
has  greatly  facilitated  the  approach  of  vessels  to  the  town  wharves. 

July  1, 1899,  balance  unexpended $5,000.00 

June  30, 1900,  amount  expended  during  fiscal  year 4,747.78 

July  1, 1900,  balance  unexpended 252.22 

Amount  (estimated)  required  for  completloli  of  existing  f>rojMt 20, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1902, in  addition  to  the  bakmce  unexpended  July  1, 1900 ^...    20,00a0D 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  ana  of  mmdiy  civil  ad  of  June  4)  1897. 

(See  Appendix  B  12.) 

13,  Repair  of  sea  wall  at  Marblehead^  Ma^.-^-^^^m  wortc  Was  in  the 
charge  of  Col.  Chas.  R.  Suter,  Corps  of  Engineers,  until  September  30, 
1899.]  Marblehead,  Mass.,  is  about  12  miles  north  of  Boston,  Mass. 
A  part  of  the  town  is  situated  on  Marblehead  Neck,  a  peninsula  lying 
east  of  the  mainland  and  connected  therewith  by  an  isthmus  about 
2,000  feet  long  and  a  least  width  of  105  feet  between  high-water  lines, 
which  forms  the  southern  bound  of  Marblehead  Harbor. 

This  isthmus  is  traversed  by  a  highway  which  is  protects  for  about 
1,900  feet  of  its  length  by  a  sea  wau  of  light  construction,  reported  to 
have  been  built  by  uie  United  States  Gt>verQment  in  the  early  part  of 
the  present  century. 

A  survey  of  the  isthmus  was  made  in  September,  1896,  and  a  report 
and  plan  of  this  survey  were  submitted  to  the  Department  on  February 
4, 1897,  and  were  published  in  House  Doc.  No.  289,  Fifty-fourth  Con- 
gress, second  session;  also  in  the  Annual  Report  of  the  Chief  of 
Engineers,  for  1897,  page  870. 

The  river  and  harbor  act  of  March  3,  1899,  appropriated  $1,000  for 
the  repair  of  the  sea  wall  at  Marblehead,  made  necessary  by  the  great 
storm  of  November,  1898. 

There  were  no  expenditures  up  to  the  close  of  the  fiscal  year  ending 
June  30,  1899. 

During  the  year  an  examination  of  the  sea  wall  was  made  at  a  total 
cost  of  ^.33  and  a  report,  to  the  effect  that  no  repairs  are  needed,  was 
submitted.     No  other  operations  were  in  progress. 

July  1, 1899,  balance  unexpended $1,000.00 

June  90, 1900,  amount  exfHsnded  during  fiscal  year -*..*..  8.33 

July  1, 1900,  balance  unexpended 991.67 

(See  Appendix  B  13.) 
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^  14.  Semamng  sunJken  vessds  or  crctfi  obatr'ucdng  or  endo/n^ermg  nav- 
igation.— Under  the  provisions  of  sections  19  and  20  of  the  river  and 
karbor  act  of  March  3,  18d9,  the  wreck  of  the  schooner  EUen  Maria 
was  removed  from  entrance  to  Lynn  Harbor,  Massachusetts,  in 
November,  1899,  at  a  total  cost  of  $750.60. 
(See  Appendix  B  14.) 

EXAMINATIONS  AND  SUBVEYS  MADE  IN   COiiPLIANCE    WITH    RTVER    AND 
HABBOB  ACT  APPBQVBD  MABCH  8,  1899. 

^  The  preliminary  examinations  and  surveys  of  the  following  locali- 
ties, required  by  act  of  March  8,  1899,  were  made  by  the  local  officers 
and  reports  thereon  submitted: 

L  t^rdimi/nary  exa/mination  of  PuU-andrbe-cUmined  Pointy  Ports- 
moutk  HarboTy  New  Hampahi/re^  with  a  mew  to  its  removal^  so  far  as 
the  same  is  an  obstruction  to  navigation, — Maj.  S.  W.  Roessler,  Corps 
of  Engineers,  submitted  report  (&ted  June  14,  1899.  In  his  opinion, 
concurred  in  bv  the  Division  Engineer,  Col.  G.  L.  Gillespie,  Corps  of 
Engineers,  and  by  me,  the  locality  is  not  worthy  of  improvement  by 
tiie  General  Government  at  the  present  time.  The  report  was  trans- 
mitted to  Congress  and  printed  in  House  Doc.  No.  89,  Fifty -sixth 
Congress,  first  session.     (See  also  Appendix  B  15.)  "  . 

2.  Prdiminary  examination  amd  survey  of  Isles  of  Shoals^  Maine 
and  New  Hampski/re^  with  a  view  to  JmUdmg  a  hreahwater  from  Srwutty 
Nose  Island  to  Ceda/r  Island. — Report  of  preliminary  examination  was 
submitted  by  Major  Roessler,  June  14,  1899^  and  report  on  survev  by 
his  successor,  Maj.  W.  L.  Fisk,  Corps  of  Engineers,  December  21, 1899. 
Major  Fiskpresents  a  plan  of  improvement  at  an  estimated  cost  of 
$30,000.  Tne  reports  were  transmitted  to  Congress  and  printed  in 
House  Doc.  No.  355,  Fifty-sixth  Congress,  first  session^  (See  also 
Appendix  B  16.) 

3.  Prdimfiinary  examination  a/nd  sfwrvey  of  piers  and  hreahwater  at 
BocJtport^  Mass, — Report  on  preliminary  examination  was  submitted 
by  Col.  Chas.  R.  Suter,  Corps  of  Engineers,  June  26, 1899,  and  report 
on  survey  by  his  successor.  Major  Fisk,  January  19, 1900.  A  plan  for 
improvement  at  an  estimated  cost  of  $22,481.80  is  presented  by  Major 
Fisk.  The  reports  were  transmitted  to  Congress  and  printed  in 
House  Doc.  No.  363,  Fifty-sixth  Congress,  first  session.  (See  also 
Appendix  B  17.) 

4.  Preliminary  examA/nation  of  BeoerVy  Ha/rbor^  Massachusetts. — 
Colonel  Suter  suomitted  report  dated  August  9,  1899.  It  is  the  opin- 
ion of  Colonel  Suter,  concurred  in  by  me,  that  this  harbor  is  not 
worthy  of  improvement  by  the  General  Government.  The  report  was 
transmitted  to  Congress  and  printed  in  House  Doc.  No.  52,  Fifty- 
sixth  Congress,  first  session.     (See  also  Appendix  B  18.) 

REPORT  OF  BOABD  OF  ENOINEEBS  ON  PROJECT  FOR  IMPROVEMENT  OF 
HARBOR  OF  REFUGE  AT  SANDY  BAT,  CAPE  ANN,  MASSACHUSETTS,  MADE 
m  COMPLIANCE  WITH  RIVER  AND  HARBOR  ACT  OF  MARCH  3,  1899. 

A  Board  of  Engineers,  constituted  in  accordance  with  requirements 
of  the  act  of  March  3, 1899,  to  examine  and  report  upon  the  project  for 
improving  the  harbor  of  refuge  at  Sandy  Bay,  Cape  Ann,  Massachusetts, 
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with  estimate  of  cost  of  completing-said  improvement,  submitted  reports 
dated  July  3,  1899.  and  Januarv  13,  1900.  A  detailed  project  for 
carrying  on  the  work  is  presented,  the  estimated  cost  of  its  completion 
being  given  as  $5,891,832.70,  which  is  exclusive  of  the  part  already 
built  and  contracted  for,  but  includes  contingencies.  The  reports  were 
transmitted  to  Congress  and  printed  in  House  Doc.  No.  453,  Fifty- 
sixth  Congress,  first  session.     (See  also  Appendix  B  19.) 

EXAMINATIONS    REQUIRED    BY    EHERGENGT    RTVER    AND    HARBOR    ACTT 
APPROVED  JTJNE   6,  1900. 

The  local  officer  was  also  charged  with  the  duty  of  making  prelimi- 
nary examinations  of  the  following  localities,  req^uired  by  the  emer- 
gency river  and  harbor  act  of  June  6,  1900,  and,  if  possible,  reports 
uiereon  will  be  submitted  in  time  for  transmission  to  Congress  at  its 
next  session: 

1.  BeoerVu  Ha/fbcr^  Massdchysetia^  with  a  view  to  the  atraigTUeninOj 
V)ideninaj  aeepeningj  cmd  otherwise  improving  the  entrcmce  to  the 
wpvToaches  to  the  wha/rves  a/nd  docks  therein, 

».  Hendersons  Pointy  Portsmouth  Ha/rhor^  New  Hampshire^  with  a 
view  ofremovi/ng  a  portion  of  swid  point  for  the  purpose  of  improving 
T^amgation  to  the  nomj-ya/rd. 

IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  EASTERN  MASSACHU- 
SETTS SOUTH  OF  AND  INCLUDING  LYNN  HARBOR. 

This  district  was  in  the  charge  of  Col.  Chas.  R.  Suter,  Corps  of 
Engineers,  having  under  his  immediate  orders  Lieut.  Chas.  S.  Brom- 
wefl,  Corps  of  Engineers,  to  April  5,  1900,  and  Lieut.  Robert  R.  Ray- 
mond^Corps  of  iSgineers,  the  entire  year. 

1.  Marhor  at  Lynn^  Mass. — [This  work  was  in  the  charge  of  Mai. 
W.  L.  Fisk,  Corps  of  Engineers,  from  September  30,  1899,  to  Marcn 
31, 1900.]  Lynn  Harbor  is  situated  9  miles  northeast  from  Boston. 
It  is  approximately  1  by  2  miles  in  extent,  of  which  the  greater  part 
is  dry  at  low  tide. 

It  IS  protected  on  the  north  and  west  by  the  mainland,  on  the  east 
by  Nahant  Beach,  and  its  entrance,  2  miles  wide,  into  Massachusetts 
m^y  is  on  the  south  side. 

Before  improvement  three  narrow  and  crooked  channels  of  approach 
to  the  wharves  existed,  in  each  of  which  there  was  about  6  feet  depth 
at  mean  low  water.   The  mean  rise  or  fall  of  the  tide  is  9.3  feet. 

The  original  project  of  improvement  was  submitted  in  1884  and  pro- 
posed to  excavate  a  channel  3,610  feet  long,  200  feet  wide,  and  10  feet 
deep  at  mean  low  water  from  a  point  near  and  east  of  White  Rocks  to 
deep  water  opposite  Little  Nahant;  and  a  channel  6,450  feet  long,  200 
feet  wide,  ana  10  feet  deep  at  mean  low  water,  from  deep  water,  oppo- 
site Sand  Point,  to  the  harbor  commissioner's  line.  A  training  wall 
about  6,000  feet  long  was  also  proposed,  to  start  from  the  shore  line 
at  Little  Nahant  and  to  cross  Black  Rock  Channel,  its  outer  portion  to 
be  parallel  to  the  outer  improved  channel,  its  purpose  being  to  aid  in 
keying  the  outer  channel  open. 

Tne  cost  of  this  project  was  first  estimated  to  be  $145,000,  but  the 
estimate  was  increased  in  1885  to  $157,000. 
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A  plan  of  the  harbor,  showing  the  projected  improvement,  was 
published  in  the  Annual  Report  of  the  Chief  of  Engmeers  for  1884, 
padze532. 

The  river  and  harbor  act  of  August  11,  1888,  authorized  the  exten- 
sion of  the  main  ship  channel  400  feet  within  the  harbor  line  and  the 
excavation  at  its  inner  end  of  a  basin  600  by  300  feet  in  area  10  feet 
deep  at  mean  low  water,  increasing  the  total  cost  of  the  improvement 
to?182,000. 

In  accordance  with  the  provisions  of  the  river  and  harbor  act  of 
June  3, 1896,  a  survey  of  this  harbor  was  made  in  October,  1896,  ''with 
a  view  to  securing  a  channel  300  feet  wide  and  15  feet  deep  at  low 
water,''  and  in  189y  a  project  was  submitted  estimating  the  cost  of  the 
work  to  be  $441,813.07.  The  report  of  this  survey  is  published  in 
House  Doc.  No.  28,  Fifty-fifth  Congress,  first  session;  also  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1897,  page  872. 

The  total  appropriations  for  this  work  to  date  have  been  $128,500. 

The  total  expenditures  to  June  30,  1899,  were  $116,094.20  on  the 
main  project  and  $5,000  on  the  western  or  Saugus  River  Channel,  and 
at  that  date  all  dredging  under  approved  projects  had  been  completed. 

No  operations  have  l^n  in  progress  during  the  fiscal  year,  and  at 
the  date  of  this  report  the  approved  project  has  been  completed, 
excepting  the  construction  of  the  training  wall,  the  necessity  for  which 
is  not  yet  apparent. 

The  conmierce  involved  in  the  improvement  consists  of  coal,  lum- 
ber, and  other  domestic  and  manufacturing  supplies,  and  the  improve- 
ment has  enabled  them  to  be  brought  in  large  vessels,  thereby  reduc- 
ing freights  and  costs. 

The  value  of  the  conmierce  for  the  fiscal  year  ending  June  30, 1900, 
was  $869,254. 

Wyl,  1899,  balance  unexpended $7,405.80 

June  90,  1900,  amount  expended  daring  fiscal  year 881.44 

Jalyl,  1900,  balance  unexpended 7,024.36 

(See  Appendix  C  1.) 

^.  Mystic  and  Maiden  rivers^  Maasachusetts. — ^Mystic  River  empties 
mto  the  inner  harbor  of  Boston,  Mass.,  and  extends  from  the  navy- 
yard  to  the  town  of  Medford,  a  distance  of  about  4i  miles.  Maiden 
River  is  about  2  miles  long  from  the  town  of  Maiden  to  its  junction 
with  Mjstic  River^  about  3  miles  above  the  navy-yard. 

Origmally  Mystic  River  had  no  navigable  low- water  channel.  A 
project  for  its  improvement  waa  submitted  May  9, 1891.  It  proposed 
to  widen  and  deepen  the  natural  channel  of  the  river  so  that  it  snould 
be  100  feet  wide  and  6  feet  deep  at  mean  low  water  to  the  first  turn 
above  Denning's  wharf,  and  thence  to  the  head  of  navigation  4  feet 
deen,  with  the  width  gradually  reduced  to  50  feet  at.Crad(K)ck's  bridge. 

The  cost  of  this  improvement  was  estimated  to  be  $25,000. 

Originally  in  the  Maiden  there  was  a  narrow  and  exceedingly  crooked 
channel,  with  a  navi^ble  depth  of  barely  7  feet  at  mean  hi^h  water. 
The  rise  of  the  tide  is  9.8  feet.  The  original  project  for  its  improve- 
ment, proposed  December  1,  1880,  contemplated  the  excavation  of  a 
(iannel  100  feet  wide  and  12  feet  deep  at  mean  high  water  up  to  the 
second  drawbridge,  with  two  cut-oflFs,  one  east  of  the  island,  near  the 
jimction  of  the  Maiden  and  Mystic  rivers,'  and  the  other  through 
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the  marsh  land  about  half  a  mile  above;  estimated  cost,  $35,000.  This 
raoject,  as  modified  in  1882,  proposed  to  make  the  natural  channel  100 
feet  wide  and  12  feet  deep  at  mean  high  water  to  the  first  bridge<»  and 
thence  75  feet  wide  to  the  second  bridge;  estimated  cost,  $40,000.  Tliis 
estimate  was  increased  to  $47,000  in  1884.  (Annual  Beport  of  the 
Chief  of  Engineers  for  1884,  p.  551.> 

Ten  thousand  dollars,  appropriated  for  this  work  by  the  act  of  1882, 
was  expended  (1883-84)  in  making  the  channel  from  the  mouth  to  the 
drawbridge  in  Maiden,  a  distance  of  li  miles,  at  least  50  feet  wide  (70 
feet  at  turns)  and  12  feet  deep  at  mean  high  water.  On  November  1, 
1890,  a  project  was  submitted  for  the  improvement  of  this  river  in 
conjunction  with  Mystic  River.  This  project  proposed  the  completion 
of  the  project  of  1882,  at  an  estimated  cost  of  $87,000. 

The  total  appropriations  to  date  have  been  $45,000  for  both  rivers. 

The  expenditures  to  June  30, 1899,  were  $89,973.08,  and  at  that  date 
the  improved  channel  in  Mystic  River  had  been  dredged  to  full  pro- 
jected width  and  depth  from  the  mouth  to  5,200  feet  above  Denning's 
wharf,  and  the  improved  channel  in  Maiden  River  had  been  dredged 
to  the  full  projected  depth  and  width  up  to  the  first  bridge.  Nottung 
has  been  done  above  this  bridge. 

No  operations  have  been  in  progress  on  Mystic  River  during  the 
fiscal  year,  for  the  reason  that  the  expenditure  of  the  small  sum  avail- 
able would  result  in  no  material  benefit  to  navi^tion. 

During  the  month  of  September,  1899,  a  sho^  which  had  formed  in 
the  improved  channel  of  Maiden  River  was  removed  under  informal 
agreement  with  the  Eastern  Dredging  Company,  at  a  cost  of  $938. 72, 

The  channel  of  this  river  has  shoaleid  so  that  the  greatest  continuous 
depth  is  now  but  10  feet  at  mean  high  water. 

The  commerce  involved  in  tJiiis  improvement  is  that  of  the  cities  of 
Charlestown  and  Medford,  on  tiie  Mystic  River,  and  of  the  city  of 
Maiden,  on  the  Maiden  River. 

To  complete  the  improvement  of  Mystic  River  will  require  an  appro- 
priation of  $7,500,  and  of  Maiden  River  $19,500,  a  total  of  $27,000. 

An  allotment  of  $5,000  from  the  appropriation  contained  in  the 
emergency  river  and  harbor  act  of  June  6, 1900,  for  the  restoration  of 
the  channel  of  the  Maiden  River  was  made  July  19, 1900. 

July  1,  1899,  balance  unexpended t$5,026.92 

June  30,  1900,  amount  expended  during  fiscal  year 993.86 


July  1,  1900,  balance  unexpended 4,033.06 

Amount  (estimated)  required  for  completion  of  existing  project 27, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1902,  in  addition  to  the  balance  unexpended  July  1,  1900 27, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  C  2.) 

3.  Mystic  River ^  Masaachvsetts^  hdow  the  rrumth  of  Idcmd  JEnd 
River, — Mystic  River  empties  into  the  inner  harbor  oi  Boston,  near 
the  Charlestown  Navy -Yard.  For  about  6  miles  in  length  its  channel 
is  navigable  to  vessels,  and  the  cities  of  Charlestown,  Somerville,  Med- 
ford, Everett,  Chelsea,  and  East  Boston  have  water  frontage  on  its 
channel  in  this  length. 
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In  its  present  condition  about  18  feet  draft  at  mean  low  water  can 
be  carried  to  the  mouth  of  Island  End  River. 

The  project  for  improvement  was  submitted  January  18,  1899,  and 
proposed  to  dredge  a  channel  300  feet  wide  and  25  feet  deep  at  mean 
low  water  from  the  upper  end  of  the  main  ship  channel  m  Boston 
Harbor  to  the  mouth  of  Island  End  River,  3,500  feet  above  Chelsea 
Bridge,  at  an  estimated  cost  of  $321,445.52. 

This  estimate  was  reduced  to  $267,547.50  on  August  23, 1899,  as  the 
result  of  a  new  survey  of  the  locality  made  in  the  sunmier  of  1899. 

The  only  appropriation  to  date  is  that  of  $50,000  by  the  river  and 
harbor  act  of  March  3, 1899. 

The  expenditures  to  June  30,  1899,  were  $493.45.  ^ 

At  that  date  no  work  had  been  done  under  the  project. 

During  the  fiscal  year  dredging  has  been  in  progress  under  a  contract 
dated  November  8, 1899,  with  Charles  H.  Souther,  of  Boston,  Mass.,  to 
dred^  200,000  cubic-^'ards  of  material  from  the  river.  On  completion 
of  this  contract  (by  October  31,  1900)  a  channel  100  feet  wide  and  25 
feet  deep  at  mean  low  water  will  have  been  secured  to  the  mouth  of 
Island  End  River. 

The  water  frontage  on  both  sides  of  the  section  of  Mystic  River 
included  in  this  improvement  is  rapidljr  increasing  in  conmiercial 
importance,  and  the  completion  of  the  improvement  will  open  this 
channel  to  vessels  of  much  greater  draft  and  tonnage. 

Julyl,  1899,  balance  unexpended $49,506.55 

June  30,  1900,  amount  expehded  during  fiscal  year 23,254.74 

Jnlyl,  1900,  balance  unexpended 26,251.81 

Jnlyl,  1900,  outstanding  liabilities $3,382.92 

July  1, 1900,  amount  covered  by  uncompleted  contracts 22, 434. 34 

25,817.26 

Jnlyl,  1900,  balance  available 434.55 

Amount  (estimated)  required  for  completion  of  existing  project 217, 547. 50 

Amount  tnat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1902,  in  addition  to  the  balance  available  July  1,  1900 170,000.00 

Sabmitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  ana  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  C  3.) 

4.  Harbor  at  Boston^  Mass. — ^Boston  Harbor  consists  essentially  of 
an  inner  and  outer  harbor  united  by  a  deep  waterway,  and  each 
accessible  from  the  sea  by  a  distinct  channel,  widening  into  a  deep  and 
spacious  roadstead. 

(I)  Inner  harbor. — ^This  harbor  lies  to  the  north  and  westward  of 
LoDff  Island,  and  has  deep  water  and  good  anchorage  in  the  President 
Boads,  seaward  of  Lower  Middle  Bar,  and  also  near  the  city  westward 
of  Upper  Middle  Bar. 

Four  rivers  discharge  their  waters  into  the  basin — the  Charles,  Mys- 
tic, and  Chelsea  rivers  from  the  north,  and  the  Neponset  from  the 
south.    The  direct  entrance  from  the  sea  is  by  Broad  Sound. 

(^)  Order  harbor. — ^This  harbor  lies  to  the  southward  of  Long  Island, 
and  has  a  fine  anchorage  in  Nantasket  Roads  as  well  as  in  Hingham  Bay, 
a  well-sheltered  harbor  southeast  of  Paddocks  Island.  R  connects 
with  the  inner  harbor  by  the  main  ship  channel,  through  the  Narrows, 
and  by  secondary  channels  east  and  west  of  Long  Island.  It  is  reached 
ENG  1900 6 
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from  the  sea  by  Nantasket  Roads,  ^fhich  lie  south  of  Georges  and 
Great  Brewster  islands,  and  is  marked  at  the  sea  entrance  by  Boston 
Light. 

Weymouth  and  Weir  rivers  empty  into  the  outer  harbor. 

Both  the  inner  and  outer  harbors  are  subdivided  into  several  minor 
harbors,  and  contain  many  islands  which  shelter  the  anchorages  from 
winds  and  storm  waves. 

The  range  of  the  tide  at  the  navy-yard  is  9.8  feet  and  at  the  entrance 
to  the  outer  harbor  9.4  feet.  A  sketch  of  the  harbor  was  printed  in 
the  Annual  Report  of  the  Chief  of  Engineers  for  the  year  1888, 
page  454. 

The  object  of  the  improvement  i^  first,  to  preserve  the  harbor  by 
protecting  the  islands  and  headlands,  and,  second,  to  improve  it  by 
widening,  deepening,  and  straightening  the  channel^. 

The  works  of  preservation  consist  of  sea  walls,  aprons,  jetties,  etc., 
which  protect  the  shores  of  the  islands  and  headlands,  prevent  addi- 
tional wash  into  the  channels,  control  the  tidal  scour,  and  preserve  the 
full  height  of  anchorage  shelter  for  vessels  in  the  roadsteads. 

The  works  of  improvement  have  been  by  dredging  and  blasting. 

The  total  appropriations  from  1825  to  date  have  teen  $4,080,0^.10. 

The  total  expenditure  to  June  30,  1899  (not  including  outstanding 
liabilities),  was  $2,977,243.39. 

Works  of  Reservation. — The  location  and  details  of  these  works  are 
given  in  tne  Annual  Report  of  the  Chief  of  Engineers  for  1896,  pages 
621  and  622. 

The  severe  storms  of  the  winter  of  1898-99  seriously  damaged  many 
of  the  sea  walls,  making  extensive  repairs  necessaiy. 

During  the  fiscal  ^ear  repairs  were  made  to  the  sea  walls  at  Georges, 
Long,  and  Lovells  islands,  and  a  section  of  the  riprap  at  Galtops 
Island  was  rebuilt. 

At  the  date  of  this  report  repairs  are  being  made  to  the  sea  wall  at 
Rainsford  Island,  and  repairs  to  the  sea  walls  on  Deer  Island  and  Cas- 
tle Island  are  required.  These  repairs  will  be  undertaken  during  the 
ensuing  year. 

Works  of  miprovement — ^The  works  of  improvement  have  been  by- 
dredging  and  blasting,  by  which  means  many  dangerous  rocks  and  shoals 
have  been  removed  and  the  main  ship  channel  enlarged  from  100  feet 
wide  and  18  feet  deep  at  mean  low  water,  so  that  the  upper  channel  on 
June  30, 1899,  was  at  least  850  feet  wide  and  23  feet  deep  at  mean  low 
water  throughout  and  the  lower  main  ship  channel  to  President  Roads 
was  27  feet  deep  at  mean  low  water,  1,000  feet  wide  from  the  entrance 
to  President  Roads,  but  a  section  of  the  channel  between  Georges  and 
Lovells  islands,  for  about  250  feet  of  its  width  on  the  southern  side,  is 
obstructed  by  ledges,  which  must  be  removed  before  free  use  of  the 
full  width  of  channel  can  be  obtained. 

The  following  tributary  channels  have  also  been  improved,  and  their 
condition  on  June  30,  1899,  was  as  follows: 

a.  Charles  River,  — ^The  natural  channel  of  this  river  has  been  widened, 
straightened,  and  deepened,  so  that  from  its  mouth  to  Western  Avenue 
Bridge,  a  distance  of  4|  miles,  the  channel  has  a  width  of  200  feet  and 
a  depth  of  7  feet  at  mean  low  water.  Thence  to  Arsenal  Street  Bridge, 
2i  miles,  the  channel  has  a  least  width  of  80  feet  and  a  least  depth  of 
6  feet. 

By  the  act  of  September  19, 1890,  $20,000  was  appropriated  for  the 
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improvement  of  Charfes  River,  pirovided  '*1imt  the  draws  in  the  Arsenal 
Street  and  Market  Street  bridges  shall  be  made  to  conform  to  the  pro- 
jected channel  withont  cost  to  the  United  States."  This  sum  still 
remains  unexpended  because  tiie  Market  Street  Bridge  has  not  been 
remodeled. 

i.  Fort  I^tU  Charmd. — ^This  important  branch  of  the  main  ship 
channel  had  a  least  depth  of  12  feetat  its  entrance,  and  the  channel  was 
narrow  and  crooked.  The  project  for  its  improvement  was  submitted 
January  27,  1886.  It  proposed  the  excavation  of  a  channel  175  feet 
wide  and  2S  feet  deep  at  mean  low  water  from  the  entrance  to  near 
Federal  Street  Bridge,  a  distance  of  4,100  feet,  and  was  estimated  to 
cost  $100,000,  the  railroad  bridge  to  be  reconstructed  at  the  expense 
of  the  owners.  It  has  been  widened  to  175  feet  and  deepened  to  23 
feet  at  mean  low  water  from  its  mouth  to  Congress  Street  Bridge,  a 
distance  of  1,900  fleet 

This  improvement  can  now  be  continued  if  appropriations  are  made 
therefor,  as  the  railroad  bridge  has  been  removea  and  a  new  bridge 
constructed. 

c  Nimtaskef  Beach  Cha/rmd. — ^This  channel  was  originally  about  50 
feet  wide  and  8  feet  deep  at  mean  low  water.  It  is  now  160  feet  wide 
aod  12  feet  deep  at  mean  low  water. 

d.  ChanneL  iet/ween  Nixa  Mate  amd  Long  Island. — ^This  channel  had 
originally  4i  feet  depth  at  mean  low  water.  A  cut  has  been  made 
through  the  bar  300  feet  wide,  and  15  feet  deep  at  mean  low  water. 

e.  Broad  Sound. — An  obstruction  called  Barrel  Rock  was  removed 
in  1869. 

/•  Jeffreys  PowU  Chammd. — ^This  channel  is  an  extension  of  the  main 
ship  channel  from  near  Grand  Junction  Wharf  (East  Boston)  toward 
Jeffreys  Point.  It  is  now  400  feet  wide  from  Grand  Jimction  Wharf 
to  just  east  of  Simpson's  patent  dr^  docks  and  18  feet  deep  at  mean 
low  water,  thence  gradually  narrowing  to  250  feet  and  decreasing  in 
depth  of  water  to  15  feet  at  mean  low  water  at  a  junction  with  the  same 
depth  off  Jeffreys  Point. 

g.  CKdsea  Creek. — ^This  tributary  empties  into  the  upj>er  part  of  Bos- 
ton inner  harbor  and  lies  between  East  Boston  and  the  city  of  Chelsea. 
It  had  originally  but  14  feet  at  mean  hi^  water  in  a  narrow  channel 
very  difficult  of  navigation.  The  project  of  improvement  proposed  to 
dredge  a  channel  150  feet  wide  ana  18  feet  deep  at  mean  high  water  to 
the  head  of  navigation.  At  the  date  of  this  report  the  channel  is  14 
feet  diBep  at  mean  high  water,  at  least  35  feet  wide,  and  of  greatly 
increased  width  at  turns. 

No  operations  have  been  in  progress  in  any  of  these  tributary  chan- 
nels during  the  fiscal  year. 

Under  the  project  of  1867  there  remains  to  be  appropriated  for  com- 

Eletion  of  sea  walls  of  Point  Allerton,  Georges  Island,  and  Governors 
aland  $112,000,  and  for  completion  of  improvement  of  subsidiary  chan- 
nels of  Charles  River,  Fort  Point,  and  Chelsea  Creek  $160,500,  making 
a  total  of  $272,500.  Work  remaining  to  be  done  under  the  project  of 
1867  is  not  included  in  the  project  of  1892  or  covered  by  the  continuing 
contracts  authorized  by  the  acts  of  June  3, 1896,  and  March  3, 1899. 

On  June  30,  1899,  operations  were  in  progress  under  a  continuing 
contract  with  Messrs.  Breymann  Brothers,  of  Toledo,  Ohio,  to  dredge 
2,910,718  cubic  yards,  more  or  less,  of  material  from  the  main  ship 
channel,  in  completion  of  all  dredging  imder  the  project  of  August  11, 
1892. 
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This  contract  was  authorized  by  the  river  and  harbor  act  of  June  3, 
1896. 

During  the  fiscal  year  875,505  cubic  yards  of  material  was  dredged, 
principaUy  from  the  upper  main  ship  channel,  resulting  in  a  channel 
27  feet  deep  and  500  leet  wide  up  to  the  anchorage  near  the  city 
wharves.  This  channel,  however,  is  obstructed  by  ledges  at  the 
*' Upper  Middle,"  Tiliich  deprive  vessels  of  the  benefit  of  the  increased 
depth  of  water,  but  at  the  date  of  this  report  bids  for  the  removal  of 
these  ledges  are  beingadvertised  for,  to  be  opened  July  16, 1900,  and 
it  is  expected  that  by  December  31, 1900,  a  navigable  channel  of  27  feet 
depth  at  mean  low  water  will  have  been  secur^  from  the  sea  to  the 
city  wharves. 

The  lower  main  ship  channel  at  the  date  of  this  report  is  in  the  same 
condition  as  on  June  30,  1899. 

The  river  and  harbor  act  approved  June  3, 1896,  provided  for  a  sur- 
vey of  Boston  Harbor,  with  a  view  of  securing  a  channel  1,200  feet 
wide  and  30  feet  deep  from  the  navy-yard  to  the  entrance  of  the  main 
ship  channel,  and  from  the  main  ship  channel  in  President  Roads 
through  Broad  Sound  Channel.  The  report  tipon  this  survey  is 
printed  in  Annual  Report  of  the  Chief  of  Engineers  for  1898,  page  887, 
and  contains  an  estimate  amounting  to  $^1,941.57  for  securing  a 
channel  of  the  required  dimensions  ttirough  Broad  Sound  Channel  and 
President  Roads  to  Boston  Upper  Harbor.  With  this  report  before  it, 
Congress  inserted  in  the  river  and  harbor  act  of  Marcn  3,  1899,  the 
following  provision,  embodying  it  in  the  item  appropriating  $75,000  for 
improving  Boston  Harbor: 

Provided  further,  That  the  Secretary  of  War  may  use  five  thotisand  dollars  thereof 
and  enter  into  a  contract  or  contracts  for  such  materials  and  work  as  ma^  be  neces- 
sary for  the  completion  of  the  improvement  in  accordance  with  the  project  recom- 
mended in  the  report  printed  on  pages  1887  et  se^uentes  of  the  Report  of  the  Chief 
of  Engineers  for  1898;  such  improvement  to  provide  for  a  channel  one  thousand  two 
himdred  feet  wide  and  thirty  feet  deep  from  the  main  ship  channel  in  President 
Roads  through  Broad  Sound  Channel,  to  be  paid  for  as  appropriations  may  from 
time  to  time  oe  made  by  law,  not  to  exceed  in  the  aggregate  four  hundred  and  fifty 
thousand  dollars^  exclusive  of  the  amount  herein  ancTheretofore  appropria^. 

Under  the  above  authority,  on  March  13,  1900,  a  contract  was 
entered  into  with  Breymann  Bros.,  of  Toledo,  Ohio,  to  perform  all 
dredging  under  the  project. 

The  sundry  civil  act  of  June  6,  1900,  appropriated  $317,000  for  this 
work^  and  the  work  of  dredging  will  be  commenced  during  July,  1900. 

This  amount  will  cover  all  work  of  dredging  under  the  contract  of 
March  13, 1900,  but  the  $113,000  balance  of  tne  authorized  amount  to  be 
expended  on  the  improvement  will  be  required  for  removal  of  ledges 
which  will  be  uncovered  bv  the  dredging. 

Boston  Harbor  is  one  of  the  most  important  ports  on  the  Atlantic 
coast.  The  amount  of  revenue  collected  during  the  year  ending 
June  30,  1899,  was  $15,689,276.26  and  in  1900  $18,871,848.99. 

Of  the  balance  available  July  1,  1900  ($98,312.16),  $20,000  is  to  be 
expended  in  the  improvement  of  Charles  River,  $10,000  upon  survey 
of  Boston  Harbor,  directed  by  the  emergency  river  and  narbor  act 
approved  June  6,  1900,  and  the  remainder  in  repairs  to  sea  walls  and 
maintenance  of  works  of  improvement.  Additional  funds,  if  appro- 
priated, will  be  expended  upon  work  for  completion  of  the  improve- 
ment of  Charles  Kiver,  Fort  Point  Channel,  and  Chelsea  Creek;  also 
upon  sea  walls  at  Point  Allerton,  Governors  Island,  and  Georges  Island, 
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PROJECT   FOR  GENERAL   IMPROVEMENT. 

July  1,1899,  balance  unexpended $118,873.92 

June  360,  1900,  amount  expended  during  fiscal  year $15, 061. 76 

Amount  transferred  to  Broad  Sound 5, 000. 00 

20,061.76 

July  1,1900,  balance  unexpended ". 98,812.16 

July  1,1900,  outstanding  liabilities 500.00 

July  1,1900,  balance  available 98,312.16 

Amonnt  (estimated)  required  for  .completion  of  existing  project 272, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1902,  for  works  of  improvement  and  for  maintenance,  in  addition  to 

the  balance  available  July  1,1900 163,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 

of  1899,  and  of  sundry  civil  act  of  June  4,  1897. 

PROJECT  OP  1892. 

July  1, 1899,  balance  unexpended $666,909.79 

June  30, 1900,  amount  expended  during  fiscal  year 157,367.62 

July  1, 1900,  balance  unexpended 509,542.17 

July  1, 1900,  outstanding  liabilities $43,394.85 

July  1, 1900,  amount  covered  by  uncompleted  contracts 153, 586. 25 

196,981.10 

July  1,1900,  balance  available 312,561.07 

PROJECT  FOR   BROAD  SOUND  CHANNEL. 

Amount  appropriated  by  sundry  civil  act  approved  June  6, 1900 $317, 000. 00 

Amount  tr^ifif erred  from  general  improvement... 5,000.00 

322,000.00 
June  30, 1900,  amount  expended  during  fiscal  year 213.27 

July  1,1900,  balance  unexpended 321,786.73 

July  1, 1900,  amount  covered  by  uncompleted  contracts 292,628.  70 

July  1, 1900,  balance  available 29,158.03 


Amotmt  (estimated)  required  for  completion  of  existing  project 133, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1902,  in  addition  to  the  balance  available  July  1, 1900 133,000.00 

Submitted  in  compliance  with  requirements  ot  sections  2  of  river  and 
.   harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  0  4.) 

6.  Town  Hiver,  Massachtisetts. — ^Town  River  is  a  small  tidal  river 
debouching  into  Weymouth  Fore  River,  and  lies  within  the  limits  of 
the  city  of  Quincy .  It  is  about  li  miles  long  from  its  mouth  at  Quincy 
Point  to  the  upper  wharves  of  the  city. 

The  upper  half  of  the  river  (three-fourths  of  a  mile)  has  a  very  nar- 
row and  crooked  channel,  carrying  about  li  feet  of  water  at  low  tide. 

The  project  for  the  improvement  of  this  river,  submitted  December 
31, 1890,  proposed  to  dredge  a  channel  4,500  feet  long,  100  feet  wide, 
and  4  feet  deep  at  mean  low  water  to  the  head  of  navigation,  at  an 
estimated  cost  of  $20,000,  increased  in  1897  to  $25,000. 

The  total  appropriations  to  date  have  been  $18,000. 

The  expenditures  to  June  30,  1899,  were  $9,757.43. 

At  that  date  the  improved  channel  had  been  dredged  4  feet  deep  at 
mean  low  water,  50  feet  wide  for  a  length  of  3,500  feet,  and  30  feet 
wide  for  a  further  length  of  800  feet. 

The  river  and  harbor  act  of  March  3, 1899,  appropriated  $8,000  for 
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continuing  this  Improvement,  and  on  July  12,  1899,  a  contract  -was 
entered  into  with  Mr.  Joseph  E.  White,  of  Quincy.  Mass.,  to  dredge 
28,000  cubic  yards,  more  or  less,  of  material  from  tne  chanQ^l  in  con- 
tinuation of  the  improvement 

Work  under  this  contract  was  conunenced  on  Aui^t  7,  1899,  and 
was  completed  November  10,  1899.  At  the  date  of  thi*-  report  the 
channel  has  been  dredged  to  a  depth  of.  4  feet  at  mean  iow  water,  50 
feet  wide  for  a  distance  of  1,000  feet  below  the  upper  end,  100  feet 
wide  for  a  further  distance  of  2,200*  feet,  and  at  least  50  feet  wide  for 
its  remaining  length,  but  owing  to  deterioration  of  fonuer  work  the 
available  continuous  depth  at  mean  low  water  is  only  about  2.5  feet. 

To  restore  the  depth  and  width  heretofore  obtained  under  appro- 
priations made  by  Congress  for  this  work  will  require  the  removw  of 
about  16,117  cubic  yards  of  material,  and  tiiis,  it  is  estimated,  will 
cost,  with  contingencies,  $5,318.61,  wnich  amouot  is  exdiisive  or  the 
sum  required  to  complete  the  adopted  project. 

The  commerce  involved  in  the  improvement  of  this  river  consists 
of  coal,  lumber,  etc.,  for  the  city  of  Quincy,  and  the  output  of  the 
Quincy  granite  quarries  shipped  by  water.  Hie  value  of  this  com- 
merce annually  will  approximate  $200,000. 

July  1,1899,  balance  unexpended 18,242.67 

June  30,  1900,  amount  expended  during  fiscal  year 7,966.02 

July  1,  1900,  bfi^anee unexpended -..---^ ...- 27^55 

Amount  ( estimated )  required  for  completion  of  existing  project 7, 000. 00 

Amoimt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1902,  for  works  of  miprovement  and  for  maintenance,  in  addition  to 

the  balance  unexpended  July  1,  1900 7,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  aot 

of  1899,  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  C  6.) 

6.  Weymouth  Bi/ver^  Masaachuaetts. — ^Weymouth  Fore  River,  tribu- 
tary to  Hingham  Bay,  Boston  Harbor,  Massachusetts,  is  one  of  the 
most  important  water  courses  on  the  south  coast  of  MasBachiusetts  Bay. 
It  is  navigable  at  low  water  for  vessels  not  exceeding  18  feet  draft  for 
4  miles  from  its  mouth,  and  for  a  farther  distance  of  3  miles  to  the 
head  of  navigation  at  least  3  feet  depth  was  fouikl  at  mean  low  water 
before  its  improvement. 

Weymouth  Back  River  lies  east  of  the  Fore  River,  forming  a  por- 
tion of  the  boundary  between  the  towns  of  Weymouth  and  Iwngham. 
Its  course  is  northerly,  and  it  enters  into  Hingham  Bay  at  the  mouth 
of  Weymouth  Fore  River. 

The  original  project  of  improvement  of  Weymouth  Fore  River  was 
submitted  December  2,  1889.  It  proposed  to  improve  the  natural 
channel  of  the  river  by  dredging,  so  that  6  feet  depth  at  mean  low 
water  could  be  carried  to  the  head  of  navigation  in  a  channel  100  feet 
wide  to  near  the  wharves  at  Wevmouth  Landing;  thence  to  Braintree 
Bridge  80  feet  wide,  and  above  the  bridge  50  feet  wide,  with  increased 
width  at  each  turn  to  facilitate  the  movement  of  vessels.  The  total 
length  of  channel  to  be  improved  was  7,000  feet,  approximately,  and 
the  cost  was  estimated  to  be  $40,000. 

The  project  for  the  improvement  of  Weymouth  Back  River  was 
submitted  February  7, 1891.  It  proposed  to  dredge  a  channel  through 
the  outer  bar  200  feet  wide  and  12  feet  deep  at  mean  low  water,  and  to 
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widen  and  deepen  the  natural  channel  of  the  river  to  the  same  dimen- 
sions to  the  wnarf  of  the  fertilizer  company,  at  an  estimated  cost  of 
$22,000. 

On  March  15, 1897,  a  project  for  the  improvement  of  this  river  from 
the  Bradley  Fertilizer  Company's  wharf  up  to  Mann's  wharf  was  sub- 
mitted. It  proposed  a  channel  60  feet  wide,  4  feet  deep  at  mean  low 
water,  at  an  estimated  cost  of  $49,834.01. 

This  project  was  published  in  House  Doc.  No.  12,  Fifty -fifth  Con- 
gress, first  session;  also  in  the  Annual  Report  of  the  Cliief  of  Engineers 
lor  1897,  page  874. 

No  appropriation  has  as  yet  been  made  for  its  execution. 

The  total  appropriations  for  this  wopk  to  date  have  been  $50,000, 
of  which  $12,500  must  be  expended  in  the  Back  River. 

The  expenditures  to  June  30,  1899,  were  $26,749.42  on  Fore  River, 
and  $11,704.19  on  Back  River.   • 

At  that  date  the  channel  in  Weymouth  Fore  River  had  been  dredged 
6  feet  deer)  and  60  feet  wide  up  to  Braintree  Bridge,  and  above  the 
bridge  haa  been  completed  except  over  a  few  small  ledges,  uncovered 
by  toe  dredging  in  1897. 

In  Weymouth  Back  River  the  channel  had  been  dredged  12  feet  deep 
at  mean  low  water,  200  feet  wide  through  the  bar,  and  125  feet  wide 
thence  to  the  wharf  of  the  Bradley  Fertilizer  Company. 

The  passage  of  vessels  in  both  rivers  had  been  greatly  facilitated. 

The  river  and  harbor  act  of  March  3, 1899,  appropriated  $10,000  for 
continuing  the  improvement  of  Weymouth  Fore  River, 

On  July  12,  1899,  a  contract  was  entered  into  with  Jos.  E.  White, 
of  Quincy,  Mass.,  to  dredge  30,000  cubic  yards,  more  or  less,  of 
material  from  Weymouth  River. 

Work  under  this  contract  was  completed  in  June,  1900,  and  at  the 
date  of  this  report  the  channel  of  Weymouth  Fore  River  has  been 
dredged  6  feet  deep  at  mean  low  water,  of  full  projected  width  for  a 
distance  of  3,600  feet  above  its  lower  end,  60  feet  wide  for  a  further 
distance  of  1,500  feet,  and  of  full  projected  width  for  the  remainder 
of  its  length;  but  owing  to  shoaling  in  tiie  areas  dredged  over  in  for- 
mer years,  only  5  feet  continuous  depth  exists  at  present  in  the  chan- 
nel. It  is  estimated  that  the  work  required  to  restore  the  depths  and 
widths  of  channel  obtained  under  the  project  will  cost  $5,576.67  in 
addition  to  the  amount  re(^uired  to  complete  the  existing  project. 

No  work  has  been  done  m  Weymouth  Back  River  during  the  fiscal 
year,  and  its  condition  is  the  same  as  on  June  30, 1899. 

The  character  of  commerce  benefited  by  the  improvement  of  this 
river  is  the  supply  of  coal,  lumber,  and  general  merchandise  to  the 
populous  district  surrounding  it.  The  annual  value  of  this  commerce 
q)proximate8  $750,000. 

July  1,  1899,  balance  unexpended 111,546.39 

Jooeao,  1900,  aiooont  expended  during  fiscal  year 10,622.99 

JVily  1,  1900,  balance  unexpended 923.40 

Amount  (eetimated)  required  for  completion  of  existing  project 12, 000. 00 

Amount  that  can  be  profitably  exi)ended  in  fiscal  year  ending  June  30, 
1962,  for  works  of  improY«nent  and  for  maintaiance,  in  addition  to 
the  balance  unexpeiMted  July  1,  1900 12,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acta  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 

.   of  1899,  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  C  6.) 
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7.  Harbor  at  Scituate^  Mass. — Scituate  Harbor  is  on  the  west  shore 
of  Massachusetts  Bay.  14  miles  from  either  Boston  or  Plymouth  light- 
houses, and  just  soutnwest  of  the  direct  sailing  course  of  all  ocean- 
going vessels  entering  Boston  Harbor. 

Before  improvement  the  harbor  had  a  low-water  area  of  67  acres, 
approximately,  more  than  6  acres  of  which  had  a  depth  of  at  least  3 
feet  at  mean  low  water.  It  was  entirely  open  to  the  action  of  east 
winds,  and  the  entrance  was  obstructed  by  many  sunken  bowlders. 
The  depth  on  the  bar  was  about  2i  feet  at  mean  low  water.  The  mean 
rise  or  fall  of  the  tide  is  9.8  feet. 

The  object  of  the  improvement  is  to  create  a  harbor  of  refuge  for 
vessels  bound  to  Boston  which  are  too  far  south  of  their  course  to  clear 
the  dangerous  ledges  near  Minots  Light-House. 

The  proiect  of  improvement,  adopted  in  1881,  is  to  build  two  rubble- 
stone  breakwaters  converging  from  opposite  shores,  and  to  dredge  an 
anchorage  basin  with  channels  connecting  with  the  sea  and  the  town 
wharves. 

The  north  breakwater,  from  Cedar  Point,  is  to  be  800  feet  long,  and 
the  south  breakwater,  from  the  point  of  the  first  cliff,  is  to  be  730  feet 
long.  Both  breakwaters  are  to  oe  20  feet  wide  on  top  and  4  feet  above 
mean  high  water,  except  at  their  outer  ends,  which  are  to  be  built  6 
feet  higher,  to  serve  as  sites  for  entrance  beacons.  The  anchorage 
basin  is  to  be  30  acres  in  area,  approximately.  The  entrance  channel, 
is  to  be  2,700  feet  long  and  300  feet  average  width.  The  depths  pro- 
posed were  15  feet  in  the  entrance  channeL  12  to  15  feet  between  the 
breakwaters,  12  feet  immediately  in  rear  or  the  south  breakwater,  and 
10  feet  for  the  anchorage  basin.  The  channel  leading  to  the  town 
wharves  is  to  be  3  feet  (teep,  all  at  mean  low  water. 

The  estimated  cost  of  the  breakwaters  was  $100,000  and  of  the 
dredging  $190,000. 

A  plan  of  the  harbor,  showing  the  proposed  improvement,  was  pub- 
lished i  n  the  Annual  Report  of  the  Chief  or  Engineers  for  1881,  page  522. 

The  total  amount  appropriated  for  this  work  to  date  is  $1C4,680,  of 
which  $1,180  was  expended  before  the  present  project  was  adopted. 

The  expenditure  to  June  30,  1899^  was  $88,410.24. 

At  that  time  the  condition  of  the  imbrovement  was  as  follows: 

A  portion  of  the  beach  between  Ceoar  Point  and  the  mainland  was 
protected  by  a  brush  and  stone  bulkhead  450  feet  long,  in  front  of  which 
was  a  stone  apron  10  feet  wide,  385  feet  long.  All  known  bowlders 
obstructing  the  entrance  of  the  harbor  were  removed;  the  anchorage 
basin  was  400  by  350  feet  in  area,  7  feet  deep  at  mean  low  water;  the 
entrance  channel  had  been  dredged  1,600  feet  long,  100  feet  wide,  and 
7  feet  deep  at  mean  low  water;  the  channel  connecting  the  basin  with 
the  town  wharves  had  been  dredged  3  feet  deep  at  mean  low  water  and 
100  feet  wide. 

The  north  breakwater  was  720  feet  long;  the  south  breakwater,  450 
feet  long. 

A  survey  of  the  improvement  made  in  April,  1899,  showed  that  the 
channel  of  approach  to  the  town  wharves  from  the  anchorage  basin  had 
shoaled  and  required  redredging;  and  on  June  20,  1899,  a  project  for 
redredging  this  channel  witn  funds  appropriated  by  the  river  and 
harbor  act  of  March  3,  1899,  was  approved. 

On  October  5,  1899,  a  contract  was  entered  into  for  dredging  35,000 
cubic  yards,  more  or  less,  of  material  at  34.4  cents  per  cubic  yard, 
from  the  harbor. 
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Work  under  this  contract  was  commenced  October  24,  1899,  and 
completed  December  13, 1899,  and  the  channel  of  approach  to  the  town 
wharves  was  made  3  feet  deep  at  mean  low  water,  at  least  100  feet  wide 
throughout,  200  feet  wide  for  1,200  feet  of  its  length,  and  250  feet  wide 
at  its  departure  from  the  anchorage  basin. 

No  work  was  done  on  other  parts  of  the  project  during  the  year, 
and  at  the  date  of  this  report  their  condition  is  the  same  as  on  June 
30, 1899. 

The  commerce  of  the  port  consists  of  supplies  of  coal,  lumber,  etc., 
for  local  consumption,  and  approximates  an  annual  value  of  $60,000, 
and  the  intent  of  the  project  is  to  secure  a  harbor  of  refuge  at  this 
point  for  vessels  engaged  in  the  coastwise  trade. 

Jxilyl,  1899,  balance  unexpended $15,089.76 

June  30,  1900,  amount  expended  during  fiscal  year 12,952.69 

July  1,  1900,  balance  unexpended 2,137.17 

Amount  (estimated)  required  for  completion  of  existing  project 186, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1902,  in  addition  to  the  balance  unexpended  July  1, 1900 30,000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
.    habor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  C  7.) 

8.  Ha/rboT  oA  DvjsAywry^  Mass. — ^Duxbury  Bay,  Massachusetts,  is  the 
northerly  of  three  divisions  into  which  Plymouth  Harbor  is  divided. 

The  town  of  Duxbury  covers  part  of  Kingston  Bay,  another  of  these 
divisions,  and  in  1872-1874  $20,000  was  expended  by  the  National 
Government  in  improving  the  Miles  (or  South)  Channel,  extending 
westward  from  the  '*  Cow  Yard"  by  the  south  point  of  Captains  HilL 
The  expenditures  since  1872  and  up  to  June  30, 1898,  for  improvement 
of  this  harbor  amount  to  $20,000. 

The  present  approved  project  for  the  improvement  of  Duxbury 
Harbor,  Massachusetts,  was  submitted  November  8,  1886,  and  pro- 
poses to  dredge  the  western  branch  of  the  Duxburr  Channel  to  a  least 
width  of  60  feet  and  a  depth  of  6  feet  at  mean  low  water  up  to  the 
town  landing. 

The  length  of  channel  to  be  dredged  under  this  project  is  about 
3,600  feet,  and  the  estimated  cost  was  $13,200. 

The  total  appropriations  to  date  for  the  current  project  are  $12,000; 
the  expenditures  to  June  30, 1899,  were  $336. 60.  At  that  date  no  work 
had  been  done  under  the  project. 

The  river  and  harbor  act  of  March  3, 1899,  appropriated  $12,000  for 
improving  this  harbor  and  for  repairs  made  necessary  by  storms. 

On  April  1,  1899,  the  expenditure-of  $650  of  this  appropriation  was 
authorized  for  the  purpose  of  making  a  survey  of  tne  channel  and 
beach,  on  which  to  base  a  project  for  the  expenditure  of  the  available 
funds. 

The^  survey  was  completed  in  June,  1899,  and  on  July  31,  1899, 
a  project  was  submitted  for  the  expenditure  of  the  available  funds, 
together  with  a  revised  general  project  for  the  improvement  and  an 
estimate  of  cost  increased  to  $17,820.  This  revised  project  was  neces- 
sary because  of  changed  conditions  since  1886  when  the  original  project 
was  submitted,  and  provides  for  a  channel  6  feet  deep  at  mean  low 
water,  60  feet  wide  m  the  straight  section,  and  100  feet  wide  in  the 
curved  section. 

This  project  was  approved  by  the  Secretary  of  War  on  August  12, 
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1899,  and  on  October  19, 1899,  a  contract  was  entered  into  for  dredging' 
44,000  cubic  yards^  more  or  less,  of  material  at  23i  cents  per  yard. 

Work  under  this  contract  was  commenced  November  1,  1899,  and 
was  completed  June  16,  1900.  .  Forty-three  thousand  nine  hundred 
and  twenty-eight  cubic  yards  of  material  was  dredged,  resulting  in 
the  development  of  a  channel  6  feet  deep  at  mean  low  water,  40  feet 
wide  in  the  straight  section,  60  feet  wide  on  the  curve,  and  80  feet 
wide  at  the  wharf.  The  improvement  gives  an  increased  depth  of  7 
feet  at  mean  low  water  at  the  wharf. 

The  conmierce  of  this  port  consists  of  supplies  of  coal,  lumber,  etc. , 
for  local  consumption  and  aggregates  in  value  about  $12,600. 

July  1,  1899,  balance  unexpended $11,663.40 

June  30,  1900,  amount  expended  during  fiscal  year 11,567. 14 

July  1,  1900,  balance  unexpended 96.26 

Amount  (eetimated )  required  for  completion  of  existing  project 5, 820. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1902,  in  addition  to  the  balance  unexpended  July  1, 1900 5,820.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  C  8.) 

9.  Ra/rher  at  Plymouth^  Mass. — Plymouth  Harbor  is  situated  30 
miles  south  of  Boston.  Its  outer  anchorage,  the  ''  Cow  Yard,"  is  com- 
mon to  Plymouth,  Kingston,  and  Duxbury,  and  is  the  only  refuge  for 
seagoingvessels  from  northeasterly  gales  when  caught  between  Bos- 
ton and  JProvincetown,  a  distance  of  about  75  miles,  following  Uie  coast 
line.  The  entrance  to  this  outer  anchorage  is  direct,  unobstructed,  of 
ample  width,  and  sufficiently  deep.  The  anchorage  is  cafjacious  and 
has  good  holding  ground,  but  the  extensive  tidal  basins  inside  of  it 
give  strong  variable  currents  across  it. 

The  inner  or  harbor  proper  is  formed  by  Long  Beach,  a  narrow,  low 
sand  spit  3  miles  long,  which  extends  generally  parallel  to  the  main- 
land and  about  1  mile  from  it. 

The  harbor  contains  about  2,000  acres,  almost  all  of  which  is  ^y  at 
low  tide.  A  few  narrow,  crooked  channels  traverse  these  flats.  T?ney 
join  about  the  center  of  the  harbor,  opposite  the  town  wharves,  and 
form  the  main  ship  channel  (150  feet  wiae,  approximately,  and  10  feet 
deep  at  mean  low  water),  which  runs  directly  behind  the  northern  half 
of  Liong  Beach  to  the  outer  anchorage. 

The  maintenance  of  this  inner  harbor  and  channel  depends  on  the 
preservation  of  Long  Beach. 

A  chart  of  the  harbor  was  published  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1888,  page  460. 

Before  improvement  about  6  inches  depth  of  water  could  be  carried 
to  the  town  wharves  at  low  tide. 

Previous  to  1876  the  project  was  a  general  one,  and  had  for  its  object 
the  preservation  of  Lonff  Beach. 

From  the  nature  of  tne  work  it  can  at  no  time  be  considered  com- 

Sleted,  and  small  annual  appropiiations  are  necessary  to  repair  any 
amages  by  storms.  The  various  devices  employed  for  this  purpose 
are  described  in  the  Annual  Beport  of  the  Chief  oi  Engineers  for  1877. 
The  project  for  the  improvement  of  the  harbor  was  first  adopted  in 
1875.  It  provided  for  dredging  a  channel  from  the  town  wharves  to 
the  main  snip  channel  2,286  feet  long,  100  feet  wide,  and  6  feet  deep 
at  mean  Ipw  water.     This  project  was  modified  in  1877  so  as  to  include 
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the  dredging  of  a  basin  866  feet  long,  150  feet  wide,  and  8  feet  deep 
directly  m  front  of  the  town  wharves. 

In  1884  and  1885  it  was  proposed  to  deepen  the  channel  and  basin  to 
9  feet  at  mean  low  water  and  to  noake  the  channel  150  feet  wide,  at  an 
estimated  ooBt  of  $27,000,  reduced  in  1885  to  $22,500. 

On  April  24, 1897,  a  plan  and  project  for  further  improvement  of 
the  harbor  were  submiUed,  in  accordance  with  the  river  and  harbor 
act  of  June  3,  1896.  This  report  and  project  were  published  in  House 
Doc  No.  39,  Fifty-fifth  Congress,  first  'jession;  also  in  the  Annual 
Eeport  of  the  Chief  of  Engineers  for  1897,  p«^e  877. 

From  1824  to  date  the  amount  appropriated  for  this  harbor  is 
$267,766.90,  of  which  Aere  had  been  expended  to  June  30,  1899— 

Per  beach  protection w$129,526.29 

fbrdiedging 60,738.10 

Total , 180,264.39 

On  June  30,  1899,  the  project  of  1884-^6  for  improvement  had  been 
oo^leted. 

The  severe  storms  of  the  winter  of  1898-99  seriously  damaged  the 
protective  works  on  Long  Beach.  The  river  and  harbor  act  of  March 
3,  1899,  appropriated  f75,000  for  repair  of  the  storm  damages  in 
accordance  with  plans  and  estimate  submitted  January  20,  189^,  and 
$10,000  for  maintenance. 

On  June  5,  1899,  the  Secretarv  of  War  approved  a  project  for 
expenditure  of  the  $75,000  in  building  a  rubblestone  riprap  on  Long 
Beach,  and  on  May  27, 1899,  a  project  for  expenditure  of  the  $10,000 
in  redredging  the  improved  channel  and  basin  was  approved. 

On  August  16, 1899,  a  contract  was  entered  into  for  dred^g 46,000 
cubic  yaras  of  material  from  the  improved  channel  and  basin. 

Work  under  tiiis  contract  was  completed  in  February,  1900,  and  at 
the  date  of  this  report  the  channelana  basin  are  at  least  160  feet  wide 
and  9  feet  deep  at  mean  low  water. 

On  August  18,  1899,  a  contract  was  entered  into  for  depositing 
46,000  tons  of  rubblestone  in  a  riprap  for  the  protection  of  Long  Beach. 
At  the  date  of  this  report  about  650  running  feet  of  riprap  hare  been 
built  and  construction  of  the  riprap  is  in  j)r(^ress. 

The  estimate  of  cost  of  'this  work  submitted  January  20,  1899,  was 
$95,700,  and  this  full  amount  wiU  be  required  to  restore  the  beach  to 
its  TOTHier  condition. 

The  cemmei-ceof  Plymoutii  Hirbor  consists  of  coal,  lumber,  etc., 
for  local  consumption,  and  approximates  an  annual  value  of  $178^000. 
It  is  also  a  port  of  entry,  and  t^e  annual  revenue  collected  in  1900 
was  $1,224.88. 

July  1, 1899, balance  unexpended 187,602.51 

Jtme 30, 1900, amount  expended  during  fiscal  year 16,212.33 

July  1,1900, balance  unexpended 71,290.18 

Jnly  1,1900,  outstanding  liabilitiee $886.62 

Joly  1, 1900,  «inoaBt<3oyered  by  uncompleted  contracts 66, 871.89 

July  1,1900,  balance  avaiWt)le U,  032. 27 

Amount  (estimated )  required  for  completion  of  existing  prgect 20,  "^OO.  00 

Ainoant  that  can  be  pr^tably  exx>ended  in  fiscal  year  endmg  June  30, 

1902,  in  addition  to  the  balance  available  July  1,1900 20,700.00 

fiobmiUed  in  compliance  with  requirements  of  sections  2  of  river  and 
.   harbor  acts  of  1866  and  1867  and  of  simdry  civil  act  of  June  4,  1897. 

(See  Appendix  C  9.) 
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10.  Harbor  at  Provicetoimi^  Mass, — Provincetown  Harbor  is  situated 
at  the  extremity  of  Cape  Cod,  about  40  miles  southeast  from  Boston 
Light.  It  is  one  of  the  most  valuable  harbors  of  refuge  on  the  Atlantic 
Coast.  The  entire  commerce  ^f  New  England  and  a  very  large  local 
fishing  interest  are  directly  benefited  by  its  maintenance,  which  depends 
entirely  on  the  preservation  of  the  sandy  beaches  which  inclose  it. 

Since  1826  the  project  has  been  a  general  one,  and  provides  for  the 
preservation  of  the  harbor  by  builaing  dikes,  bulkneads,  and  sand 
catches,  and  extensive  planting  of  beacn  grass  to  repair  or  prevent 
storm  damages  to  tiie  b^hes.  From  the  nature  of  the  work  it  can  at 
no  time  be  considered  completed. 

A  full  history  of  the  improvement  will  be  found  in  the  Annual 
Reports  of  the  Chief  of  Engineers  for  the  years  1876,  1879,  and  1886. 
A  special  dike  across  House  roint  Island  Flats,  to  be  built  contingently, 
was  recommended  in  the  annual  report  for  1886. 

A  survey  of  the  harbor  was  made  in  October,  1896,  and  a  plan  of  the 
harbor  and  report  of  this  survey  were  submitted  with  a  project  for 
strengthening  the  beach  near  Wood  End  Light,  estimated  to  cost 
$13,200.  This  plan  and  report  were  published  in  House  Doc.  No.  8, 
Fifty-fifth  Congress,  first  session;  also  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1897,  page  878. 

The  total  appropriations  to  date  have  been  $166,918.44. 

The  amount  expended  to  June  30,  1899.  was  $150^433.15. 

At  that  date  works  of  preservation  haa  been  built  at  Long  Point, 
near  Wood  End  Light,  near  Abel  Hill,  and  at  Beach  Point,  High  Head, 
and  Cove  Section,  and  these  works  were  all  in  good  order  and  were 
fulfilling  the  purpose  for  which  they  were  built. 

During  the  fiscal  year  ly409  feet  of  bulkhead  was  added  to  the  works 
of  preservation  at  Wood  End  and  108  feet  at  Abel  Hill,  and  minor 
repairs  were  made  to  old  works  at  both  points. 

Extension  of  the  works  near  Wood  End  Light  and  niinor  repairs 
near  Abel  Hill  Dike  are  proposed  during  the  present  working  season. 

July  1,1899,  balance  unexpended $15,486.29 

June  30, 1900,  amount  expended  during  fiscal  year 3,669.75 

July  1, 1900,  balance  unexpended , 11,815.54 

(See  Appendix  C  10.) 

11,  Ra/rhor  at  Ohatham^  Mass. — Chatham  Harbor  is  at  the  eastern 
end  of  Nantucket  Sound,  about  15  miles  east  of  Hyannis,  Mass.  Its 
outer  anchorage  (Chatham  Roads)  is  a  valuable  harbor  of  refuge  from 
northerly  and  easterly  gales.  The  inner  harbor  (Stage  Harbor)  is  small, 
but  well  landlocked,  and  has  8  to  12  feet  depth  at  mean  low  water.  Its 
entrance  was  obstructed  by  three  bars,  on  which  the  greatest  depth  at 
mean  low  water  was  4  feet. 

The  project  for  the  improvement  of  this  harbor,  submitted  December 
19,  1890,  proposed  to  dredge  a  channel  through  the  three  obstructing 
bars  6  feet  deep  at  mean  low  water,  100  feet  wide  at  the  inner  bar,  150 
feet  wide  at  the  middle  bar,  and  200  feet  wide  at  the  outer  bar,  at  a 
cost  of  $10,000,  increased  in  1897  to  $13,732.79. 

The  total  appropriations  to  date  have  been  $13,732.79. 

The  expenditure  to  June  30,  1899,  was  $4,426.10. 

At  that  date  the  improved  channel  through  the  middle  and  inner  bars 
had  been  dre^ed  100  feet  wide,  6  feet  deep  at  mean  low  water.  Noth- 
ing had  been  Qone  on  the  outer  bar.  At  least  5  feet  draft  could  be 
carried  into  the  harbor  at  mean  low  water. 
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In  this  conditipn  the  improyement  has  facilitated  the  navigation  of 
•the  harbor  to  a  considerable  extent. 

The  river  and  harbor  act  of  March  3,  1899,  appropriated  ^,732.70 
for  the  completion  of  this  improvement,  and  on  June  28,  1899,  bids 
were  received  and  opened  for  the  proposed  dredging. 

On  July  12.  1899,  a  contract  was  entered  into  for  dredging  25,000 
cubic  yards  or  material,  at  32  cents  per  cubic  yard. 

Work  under  this  contract  was  to  have  been  commenced  by  August 
20, 1899,  and  was  to  have  been  completed  by  June  30, 1900. 

On  May  14, 1900,  the  contract  was  annulled  because  of  unsatisfactory 
pr^ress,  only  1,447  cubic  yards  having  been  dredged  at  that  date. 

T^e  condition  of  the  improvement  at  the  date  of  this  report  is 
therefore  the  same  as  on  June  30,  1899. 

The  work  will  be  readvertised  and  the  project  probably  completed 
dnring  the  present  working  season. 

The  character  of  the  conmierce  involved  in  the  improvement  is  the 
local  fishinginterest  and  supplies  of  lumber,  coal,  etc.,  for  local  con- 
sumption. The  value  of  the  commerce  annually  approximates  $200,000. 

Julyl,  1899,  balance  unexpended $9,306.69 

June  30, 1900,  amount  expended  during  fiscal  year 1,068.80 

July  1, 1900,  balance  unexpended 8,247.89 

(See  Appendix  C  11.) 

1£.  Removing  sunken  vessels  or  craft  obstructing  or  endangering  navi- 
aation. — Under  the  provisions  of  sections  19  and  20  of  the  river  and 
harbor  act  of  March  3,  1899,  the  wreck  of  a  vessel,  name  unknown, 
was  removed  from  Ch^itham  New  Harbor,  Massachusetts,  during  July, 
1899,  at  a  total  cost  of  $142.89,  and  durinff  September,  1899,  the  wreck 
of  schooner  boat  Lydia  Jams  was  removed  from  Provincetown  Harbor, 
Massachusetts,  at  a  total  cost  of  $131.09. 

(See  Appendix  C  12.) 

EXAMINATIONS    AND    SUBVET    MADE   IN    OOMFUANGE   WITH    RIVEB  AND 
HABBOB  ACT  APPBOVED  MABGH   3,  1899. 

The  preliminary  examinations  and  survey  of  the  following  localities, 
reauired  by  the  act  of  March  3,  1899,  were  made  by  the  local  officer, 
Col.  Chas.  R.  Suter,  Corps  of  Engineers,  and  reports  thereon  sub- 
mitted: 

1.  Prdvrnmary  examination  of  Winthrop  Harbor^  Mdssaxshvsetts^ 
with  a  view  to  providing  channels  of  a  width  of  76  and  100  feet ^  respec- 
tively^  and  a  depth  of  12  and  15  feet ^  respecti/veh/. — Colonel  Suter  sub- 
mitted report  dated  July  28,  1899.  In  his  opmion,  concurred  in  by 
me,  the  locality  is  not  worthy  of  improvement  by  the  General  Govern- 
ment to  the  extent  specified  in  the  act.  The  report  was  transmitted  to 
Congress  and  printed  in  House  Doc.  No.  135,  Fifty-sixth  Congress, 
first  session.     (See  also  Appendix  C  13.) 

2.  Prdiminanry  examination  and  survey  of  Cohasset  Harbor^  Massor 
cKusetts, — Colonel  Suter  submitted  reports  dated  June  26  and  Decem- 
16, 1899,  respectively.  The  plan  of  improvement  presented  contem- 
plates the  dredging  of  a  channel  to  the  town  wharves  and  a  turning 
basin  opposite  the  same  at  an  estimated  cost,  including  contingencies, 
of  $21,670.  The  reports  were  transmitted  to  Congress  and  printed  in 
House  Doc.  No.  284,  Fifty-sixth  Congress,  first  session.  (See  also 
Appendix  C  14.) 
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S.  Prdi/niinarv  exammaMon  of  Sandwich  Harbor^  MassdchtLsetts. — 
Colonel  Suter  submitted  report  dated  August  5, 1899.  In  his  opinion, 
concurred  in  by  me,  the  locality  is  not  worthy  of  improvement  d^  the 
General  Government  at  the  present  time.  The  report  was  transmitted 
to  Congress  and  printed  in  House  Doc.  No.  136,  Fifty-sixth  Congress, 
first  session.     (See  also  Appendix  C  16.) 

EXAMINATIONS    REQUIRED    BT    EMERGENCY    RIVER    AND    HARBOR    ACTT 
APPROVED  JUNE   6,  1900. 

The  local  officer  was  also  charged  with  the  duty  of  making  prelimi- 
nary examinations  of  tiie  following  localities,  required  by  tro  emer- 
gency river  and  harbor  act  of  Jnne  6,  1^00,  and,  if  possiole,  reports 
uiereon  will  be  submitted  in  time  for  transmission  to  Congress  at  its 
next  session:  • 

L  Boston  Ha^hor^  Masmcfmsetts^  with  a  mew  to  providmg  oJicmnels 
ipOO  feet  wide^  or  meh  width  as  'may  he  neeessa/ry^  cmd  35  feet  deep^ 
from  the  Timy-yard  at  Charlestown  a/nd  the  Chelsea  Bridge  and  GhaAes 
River  Bridge  to  President  Roads^  arid  from  President  jRoads  through 
Broad  Sound  Channel  to  the  ooean. 

S.  Lynn  Ha/rhor^  Massachusetts^  with  a  view  of  securing  a  channel 
WO  feet  wide  and  15  feet  deep  at  mean  low  water,  including  the  hasi/n 
eostending  beyond  the  inner  ship  channel^  and  the  removal  of  a  smcdl 
point  on  the  eastern  hank  of  the  channel  near  to  said  hasi/n. 

IMPROVEMENT  OF  RIVERS  AND  HARBORS.  IN  SOUTHEAfiTERN  MASSA- 
CHUSETTS AND  IN  RHODE  ISLAND. 

This  dijstrict  was  in  tihie  charge  of  Maj.  D.  W.  Lockwood,  Corps  of 
Engineers,  having  under  his  immediate  orders  Lieut.  R.  P.  Johnston, 
Corps  of  Engineers.  Division  Engineer,  Col.  G-.  L.  Gillespie,  Corps 
of  Engineers.' 

1,  Harbor  of  refuge  at  Ryannisj  Mass. — ^This  harbor  before  improve- 
ment was  an  open  roadstead  exposed  to  southerly  storms.  In  the 
years  1827-1838  a  breakwater  1,1^0  feet  long  was  constructed  of  rip- 
rap ffranite,  covering  an  anchorage  of  about  175  acres,  the  entrance  to 
whidi  has  a  depth  of  about  15.6  feet.  Between  the  years  1852  and 
1882  extensive  repairs  were  made,  increasing  the  width  of  the  base  of 
•  the  breakwater  and  the  size  of  the  stone  forming  its  sides  and  top. 

The  approved  project  of  1884  provided  for  dredging  to  15.5  feet 
depth  at  low  water  about  36  acres  area  north  of  the  existing  break- 
water, so  as  to  increase  the  deep-water  anchorage  by  that  amount,  all 
at  a  total  cost  estimated  at  that  time  at  $45,743.20. 

At  the  adoption  of  the  present  project  the  15.5  feet  depth  anchor- 
age covered  only  about  4t  acres,  and  the  36  additional  acres  to  be 
dredged  carried  an  average  of  about  12  feet  depth  of  water  at  low 
water. 

The  sum  of  $166,937.65  had  been  expended  at  this  harbor  up  to  June 
30,  1899,  of  which  $123,350.62  had  been  expended  in  construction  and 
repairs  to  the  breakwater  and  the  remainder  in  dredging.  Twenty-six 
and  six-tenths  acres  of  the  36  had  been  deepened  to  15.5  feet,  ana  two 
25-feet-wide  cuts,  13  feet  deep  at  mean  low  water,  had  been  made  in 
the  channel  leading  to  the  wharf  of  the  New  York,  New  Haven  and 
Hartford  Railroad  Company. 

No  work  was  done  during  the  past  fiscal  year  except  a  survey  of 
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the  locality  for  further  improvement,  report  on  which  was  submitted 
November  27,  1899,  and  printed  in  House  Doc.  No.  79,  Fifty-sixth 
Conj^ress,  first  sei^ion.  It  is  also  herewith  as  Appendix  D  21*.  The 
I^eet  tiierein  presented  contemplates  the  completion  of  the  project 
of  1884r  at  a  cost  of  $82,500,  and  an  estimate  for  this  amotmt  is  accord- 
inriv  submitted. 

The  principal  value  of  this  harbor  to  conmterce  is  as  a  harl)or  of  ref- 
uge for  coasters  and  fishing  vessels.  The  actual  commerce  of  the  place 
consists  of  general  agricmtural  products,  coal,  and  flsh,  aggregating 
28,000  tons.  The  increase  of  anchorage  area  will  afford  refuge  for 
more  and  larger  boats. 

The  unexpended  balance,  with  such  funds  as  may  be  appropriated 
by  Congress,  will  be  api^ed  to  carrying  out  ike  present  project. 

Joly  1, 1890,  baUaice  unexpended 12,176.85 

June  90,  1900,  amoont  expended  durii^  fiscal  year  ...*. 245.  79 

Jiflyl,  1900,  balance imexpended 1,931.06 

ABMMmt  (estimated)  required  for  completion  oi  existing  prcrject 32, 500. 00 

Amoont  that  can  be  profitably  expenaed  in  fiscal  year  endmg  June  30, 

1902,  in  addition  to  the  balance  unexpended  July  1,  1900 30,000.00 

Sabmitted  in  compliance  wiih  requk^ments  of  ee«ftions  2  of  river  and 
.    harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  D  1.) 

g,  Harlxyr  of  refuge  at  Nantucket^  Mass. — ^This  harbor  is  the  only  one 
between  the  liarbor  of  Marthas  Vineyard  (Vineyard  Haven  and  Edgar- 
town)  and  Provincetown,  a  distance  of  100  miles,  except  the  small  har- 
bor of  Hyannis,  on  the  north  side  of  Nantucket  Sound.  It  has  a  con- 
siderable area,  with  a  depth  of  water  in  excess  of  12  feet,  and  the  object 
of  improvement  is  to  make  it  a  harbor  of  refuge  for  vessels  plying 
b^;ween  ports  north  and  south  of  Cape  Cod. 

The  approved  project  of  1880,  as  modified  in  1885,  provides  for  the 
construction  of  l^o  jetties  as  training  walls,  one  on  each  side  of  the 
harb^N*  entrance,  planned  so  as  to  allow  the  tidal  currents  to  assist  in 
scouring  out  and  maintaining  a  good  channel,  and  for  the  completion 
of  the  work  by  dredging  wh«re  necessary  to  obtain  a  depth  of  n-om  12 
to  15  feet  at  low  water  m  this  channel;  all  at  a  total  cost  estimated  at 
$375,000,  of  which  $220,000  was  appropriated  prior  to  1896. 

At  the  ad(q)tion  of  Uie  present  project  no  jetties  existed  and  the 
channel  entrance  was  barred  by  a  snoal  of  1.6  miles  in  width,  on  which 
there  was  only  6  feet  depth  of  water  at  low  tide,  the  channel  being 
very  crooked  and  subject  to  changes  in  location. 

I)nring  an  imusmdly  severe  storm  in  December,  1896,  a  breach  was 
made  through  the  Haulover  Beach  between  the  ocean  and  the  head  of 
the  harbor.  The  breach  stiU  remains  open,  but  it  does  not  appear  to 
have  affected  the  depth  of  water  in  the  entrance  to  the  harbor. 

The  sum  of  $285,f  19.92  had  been  expended  on  this  work  up  to  June 
30, 1899,  of  which  $46,734.76  had  been  expended  in  ineffectual  dredg- 
ing between  1829  and  1844,  and  the  balance,  $239,985.17,  in  jetty  con- 
section,  l^  which  the  west  jetty  had  been  built  to  4^955  feet  length, 
of  which  3,956  feet  was  to  f uU  height  and  the  remaining  1,000  f eet  haa 
been  built  to  the  level  of  1.5  feet  below  mean  low  water.  The  east 
jetty  had  been  built  to  834  feet  length,  with  full  height,  then  the  foun- 
dation laid  for  a  length  of  191  feet,  tiien  came  a  gap  of  160  feet,  beyond 
which  1,300  feet  length  had  been  raised  to  hdf-tide  level,  and  then 
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2,355  feet  length  raised  to  1.5  feet  below  the  level  of  mean  low  tide, 
the  total  len^h  from  shore  end  to  outer  end  being  now  4,840  feet. 
Mounds  of  heavy  stone  had  been  built  near  the  present  ends  of  the 
jetties  to  protect  lantern  staflfs,  and  at  intervals  of  200  feet  alon^  the 
submerged  portions  smaller  moimds  had  been  built  extending  above 
high  water. 

A  large  portion  of  the  3,955  feet  of  the  west  jetty  built  prior  to  1884 
has  been  damaged  somewhat  by  storms  and  ice,  and,  having  no  core  of 
small  stone,  allows  considerable  sand  to  pass  through  it.  This  should 
be  repaired  so  as  to  be  as  sand-tight  as  possible  and  raised  to  its  orig- 
inal height.  The  estimated  cost  of  such  repairs  is  $30,000  in  addition 
to  the  estimated  cost  of  the  project. 

During  the  past  fiscal  year,  under  the  approved  project  for  the  ex- 
penditure of  tne  appropriation  of  March  3,  1899,  tne  work  of  raising 
the  outer  portions  of  Doth  jetties  by  contract  was  in  progress,  and 
11,703  tons  of  stone  was  placed  in  the  jetties,  by  which  the  submerged 
portions  of  the  east  jetty  were  raised  to  half -tide  level,  and  600  feet  of 
the  outer  end  of  the  west  jetty  was  raised  to  full  height  and  400  feet 
to  half -tide  level.  Eight  feet  of  water  at  mean  low  tide  can  be  carried 
into  the  harber. 

Further  work  will  consist  in  raising  the  incomplete  portions  of  both 
jetties  and  extending  the  same. 

The  entire  conunerce  of  Nantucket  Island  is  carried  on  at  this  har- 
bor, amounting  in  1899  to  about  19,000  tons.  The  effect  of  this  work 
will  be  to  afford  a  place  of  refuge  easy  of  access  and  secure  from 
storms  for  coasters  and  fishing  vessels. 

July  1, 1899, balance  unexpended $20,014.83 

June  ^,  19()0,  amount  expended  during  fiscal  year 1 19,158.50 

July  1, 1900,  balance  unexpended 856.33 

July  1,1900,  outstanding  liabilities 78.00 

July  1,1900,  balance  available 778.33 

Amount  (estimated)  required  for  completion  of  existing  project 115, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1892,  in  addition  to  the  balance  a\Tiilable  July  1,  1900: 

For  works  of  improvement $100, 000. 00 

For  maintenance  of  improvement 15, 000. 00 

115,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acta  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 
.    of  1899,  and  of  sundry  civil  act  of  Jime  4,  1897. 

,    (See  Appendix  D  2.) 

3.  Harbor  at  Vineya/rd  Ha/oen^  Mass, — ^Vineyard  Haven  is  a  deep 
indentation  in  the  northern  shore  of  the  island  of  Marthas  Vineyard,  on 
tile  southern  side  of  Vineyard  Sound.  The  approved  project  of  1887, 
as  modified  in  1889,  provides  for  the  protection  of  tne  ^'chops''  (or 
headlands)  from  erosion  and  the  intervening  harbor  from  being  filled 
by  the  eroded  material,  the  whole  to  be  done  by  means  of  stone  sea 
walls  and  jetties  to  be  built  along  the  beach  in  front  of  the  bluffs  at 
both  headlands.  •  The  total  cost  was  estimated  in  1889  at  $60,000,  the 
whole  of  which  has  been  appropriated. 

At  the  adoption  of  the  present  project  the  headlands  were  gradually 
wearing  away  and  the  adjacent  parts  of  the  harbor  were  shoaUng.  No 
protection  works  were  in  existence. 
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The  sum  of  $54, 304:. 26  had  been  expended  on  this  work  up  to  June 
30, 1899,  by  which  there  had  been  built  a  sea  wall  of  1,210  feet  length 
and  a  jetty  of  50  feet  length  and  six  small  spurs  extending  back  from 
the  sea  wall  to  the  foot  of  the  bluff  at  the  East  Chop,  and  at  the  West 
Chop  a  sea  wall  of  880  feet  length,  three  jetties  of  150,  135,  and  280 
feet  length,  a  wharf,  and  a  short  breakwater  of  60  feet  length,  and 
2,400  feet  length  of  riprap  wall  along  the  low- water  line,  and  13  short 
jetties  running  from  tne  sea  wall  to  the  foot  of  the  bluff,  in  front  of 
the  bluff  on  the  east  side  of  the  West  Chop.  The  works  so  far  con- 
stnicted  appear  to  have  afforded  the  needed  protection. 

During  tne  imst  fiscal  year  no  work  of  improvement  was  in  progress. 
An  examination  of  the  harbor  ''with  a  view  to  its  further  protection 
and  improvement  as  a  harbor  of  refuge  by  a  breakwater  or  other- 
wise" was  made  in  September,  1899,  and  report  thereon  transmitted 
to  Congress  and  printed  in  House  Doc.  No.  66,  Fifty-sixth  Congress, 
first  session;  it  is  also  submitted  herewith  as  Appendix  D  23. 

The  unexpended  balance  will  be  applied  to  repairing  existing  works. 

The  conunerce  of  the  harbor  in  1899  amounted  to  alx)ut  119,000  tons. 
The  benefit  to  conunerce  of  this  work  is  the  preservation  of  the 
anchorage  area  and  harbor  generally  from  shoaling. 

July  1 ,  1899,  balance  unexpended $5, 696. 74 

Jnlyl,  1900,  balance  unexpended  . .  5,695.74 

(See  Appendix  D  3.) 

j^  Woods  Hole  Chcmnd^  Massachusetts. — Woods  Hole  is  a  waterway 
or  strait  connecting  Buzzards  Bay  and  Vinevard  Sound  and  lying  near 
the  southwestern  part  of  Cape  Cod,  Massachusetts.  The  name  is  also 
applied  to  the  village  and  harbor  in  the  near  vicinity. 

before  improvement  the  entrance  to  Little  Harbor  was  obstructed 
by  a  bar  with  but  7.5  feet  on  it  at  mean  low  tide.  Great  Harbor  has 
ample  depth.  In  the  strait  the  channek  were  crooked  and  obstructed 
by  Dowlders,  and  the  velocity  of  the  currents  at  certain  stages  of  the 
tide  was  from  5  to  7  miles  per  hour.  The  ^ite  of  the  wharves  and 
basins  of  the  United  States  Fish  Commission  and  Revenue  Marine  Serv- 
ice was  a  submerged  point  of  land  extending  from  the  shore  of  the 
harbor. 

The  project  of  1879  provided  for  making  a  channel  through  the  bar 
at  the  entrance  to  Little  Harbor  and  widenmg  and  deepening  the  chan- 
nel through  the  strait.  The  project  of  1883,  extended  m  1884  and  1886, 
provided  for  the  construction  of  retaining  walls  on  shore,  a  stone  pjer, 
and  a  wooden  wharf,  mainly  for  the  use  of  the  United  States  Fish 
Commission,  and  incidentally  for  the  use  of  the  other  branches  of  the 

?ublic  service,  all  of  which  work  had  been  completed  prior  to  1889. 
he  present  approved  project,  that  of  1895,  provides  for  deepening 
the  channel  through  the  strait  to  13  feet  at  mean  low  water  and  widen- 
ingpame  to  300  feet,  estimated  to  cost  $396,000. 

The  amount  expended  on  this  work  up  to  June  30,  1898,  was 
1133,588.68,  with  which  the  entrance  to  Little  Harbor  had  been 
dredged  to  10  feet  depth,  and  a  direct  channel  to  9  feet  depth  had  been 
dredged  through  the  strait  where  none  previously  existed;  the  retain- 
ing walls,  stone  pier,  and  wc)oden  wharves  had  also  all  been  built  and 
repaired;  two  cuts  each  35  feet  wide  and  13  feet  deep  through  the 
shoal  at  the  eastern  entrance  to  the  channel  had  been  made. 

During  the  past  fiscal  year,  under  the  approved  project  for  the 
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expenditure  of  the  appropriation  of  March  3,  1899,  the  work  of 
dredging  and  removing  bowlders  in  the  channel  through  the  strait 
was  in  progress  by  contract,  and  7,683  cubic  yards  of  sand  and  small 
bowlders  and  86.5  cubic  yards  of  large  bowlders  were  removed, 
removing  all  obstructing  shoals  to  a  depth  of  13  feet  at  mean  low  water 
in  the  southern  half  of  the  channel,  between  its  eastern  end  and  the 
southern  branch  known  as  "Broadway."  Thirteen  feet  of  water  at 
mean  low  tide  can  be  carried  throiigh  the  eastern  portion  of  the  chan- 
nel over  a  width  of  150  feet. 

Further  work  will  consist  of  widening  and  deepening  the  channel 
through  the  strait. 

The  commerce  of  Woods  Hole  was  about  17,000  tons  for  1899,  no 
account  being  kept  of  vessels  passing  through  the  strait.  The  deep- 
ening of  this  channel  will  result  in  more  vessels  using  it  tian  formerly. 

July  1 ,  1899,  balance  unexpended $20,  Oil.  24 

June  30, 1900,  amount  unexpended  during  fiscal  year 19, 993. 30 

July  1, 1900,  balance  unexpended 17. 94 

July  1, 1900,  outstanding  liabilities .20 

July  1, 1900,  balance  available 17.74 

Amount  (estimated )  required  for  completion  of  existing  project 356, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1902,  in  addition  to  the  balance  available  July  1, 1900 70, 000. 00 

Submitted  in  compliance  with  reauirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  D  4.) 

5.  New  Bedford  Harbor^  MdssachusetU. — New  Bedford  Harbor  is  an 
estuary  of  Buzzards  Bay,  and  is  the  port  of  the  cities  of  New  Bedford 
and  Fairhaven. 

Before  improvement  the  channel  had  a  depth  of  12.5  feet  at  mean 
low  water.  The  projects  of  1874  and  1877  provided  for  a  channel  300 
feet  wide  and  15  feet  d^^p  at  mean  low  water  from  the  deep  water  just 
above'Palmers  Island  to  tne  wharves  of  New  Bedford.  This  work  was 
completed  in  1877  at  a  cost  of  $20,000. 

The  project  of  1887  provided  for  a  channel  200  feet  wide  and  18 
feet  deep  from  Buzzards  Bay  to  New  Bedford,  at  an  estimated  cost  of 
$35,000,  and  has  been  completed. 

The  approved  projects  are  those  of  1895,  providing  for  dredging  an 
anchorage  area  one-naif  mile  long,  600  feet  wide,  and  18  feet  deep  at 
mean  low  tide  on  the  north  side  of  the  channel  leading  from  Fairhaven 
to  New  Bedford,  at  an  estimated  cost  of  $57,689.33,  and  of  1899,  pro- 
viding for  a  channel  250  feet  wide  and  18  feet  deep  at  mean  low  water 
from  the  anchorage  basiYi  through  the  new  drawbridge  between  Fish 
and  Popes  islands  to  the  deep  water  above,  at  an  estimated  cost  of 
$34,000. 

At  the  adoption  of  the  present  project  the  anchorage  area  was  from 
12  to  18  feet  deep  and  the  least  depth  in  the  channel  between  Fish  and 
Popes  islands  was  about  7.3  feet. 

The  sum  of  $82,647.50  had  been  expended  on  this  work  up  to  June 
30,  1899,  bv  which  a  channel  200  feet  wide  and  18  feet  deep  at  mean 
low  water  had  been  secured  from  the  deep  water  of  Buzzards  Bay  to 
New  Bedford  and  11  acres  of  the  anchorage  area  dredged. 

During  the  fiscal  year  the  work  of  dredging  in  the  anchorage  area 
apd  the  new  channel  between  Fish  and  Popes  islands  was  in  progress 
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onder  two  contracts.  Work  in  the  anchorage  area  resulted  in  the 
removal  of  53,008  cubic  yards  of  mud  in  the  prolongation  of  the  chan- 
nel leading  to  the  new  arawbridge,  connecting  that  channel  with  the 
main  channel  leading  to  Buzzards  Bay  and  Mding  7.4  acres  to  the 
dredged  anchorage  area.  Dredging  in  the  new  channel  between  Fish 
and  ropes  islands  resulted  in  the  removal  of  173,324  cubic  yards  of 
material  and  11.8  cubic  yards  of  large  bowlders,  completing  the  chan- 
nel. Eighteen  feet  of  water  at  mean  low  tide  can  be  carried  from  the 
main  channel  through  the  new  drawbridge  and  the  18-f  eet  deep  anchor- 
age area  was  enlarged  to  18.4  acres. 

The  work  of  dr^ging  to  be  done  is  to  complete  the  anchorage  area 
and  deepen  the  channel  along  the  wharf  front. 

The  tonnage  of  this  hartor  amounted  to  about  653,000  for  1899, 
which  is  an  increase  over  the  previous  year.  The  effect  of  the  deep 
water  on  commerce  is  the  use  of  deeper  draft  vessels  than  f ormedy, 
larger  cargoes,  and  a  consequent  reduction  in  water  freight  charges. 

July  1,1899,  balance  unexpended $44,052.87 

Jane  30, 1900,  amount  expended  during  fiscal  year 44,  (W5. 91 

July  1, 1900,  balance  unexpended 6. 96 


Amount  (estimated)  required  for  completion  of  existing  project 37, 689. 33 

Amount  that  can  be  profitably  expenaed  in  fiscal  year  ending  .Fune  30, 

1902,  in  addition  to  the  balance  unexpended  July  1, 1900 37, 700. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  18i56  and  1867  and  of  sundry  civil  act  of  Jime  4, 1897. 

(See  Appendix  D  5.) 

6.  Taunton  River^  Massachusetts. — This  river  rises  in  Norfolk 
0)unty,  Mass. ,  and  empties  into  Narragansett  Bay  at  Fall  River.  The 
object  of  the  improvement  is  to  deepen  and  widen  the  channel  leading 
to  the  city  of  Taunton,  at  the  head  of  navigation,  so  that  vessels  of  11 
feet  draft  can  reach  the  city  at  high  water. 

In  its  original  condition  the  channel  was  narrow  and  obstructed  by 
bowlders,  and  from  Berkley  Bridge  to  Taunton  the  depth  was  in  places 
not  more  than  6  feet  at  mean  high  water.  A  vessel  of  30  tons  burden 
was  as  large  as  could  go  up  to  Taunton. 

From  1870  to  1879  163,000  was  appropriated  to  secure  9  feet  depth 
at  high  water.     This  work  was  completed  in  1879. 

The  approved  project  of  1880  provides  for  the  widening  and  deepen- 
ing of  the  river  so  as  to  secure  a  channel  of  at  least  12  feet  depth  at 
high  water,  with  100  feet  width  from  its  mouth  up  to  Berkley  Bridge 
(above  Dighton);  thence  12  feet  depth  with  80  feet  width  (100  feet 
width  at  bends)- up  to  Briggs  Shoal;  thence  11  feet  depth  with  80  feet 
width  up  to  the  snipyard;  thence  11  feet  depth  with  60  feet  width  up 
to  Weir  Bridge,  Taunton;  all  at  a  total  cost  estimated  in  1893  at 
1125,000,  of  which  $118,000  was  appropriated  prior  to  1899. 

At  the  adoption  of  the  present  project  the  channel  was  limited  to  9 
feet  at  high  water,  and  was  too  narrow  and  too  much  obstructed  by 
bowlders  for  easy  navigation  by  the  craft  making  use  of  it. 

The  sum  of  $180,510.11  had  been  expended  on  this  work  up  to  June 
30, 1899,  by  which  expenditure  a  large  part  of  the  proposed  work  had 
been  done,  especially  at  the  places  most  complained  of  by  vessels  using 
this  river,  vessels  of  11  feet  draft  could  reach  Taunton,  the  head  of 
navigation. 

During  the  past  fiscal  year  the  work  of  dredging  in  the  channel 
above  Berkley  Bridge  was  in  progress,  under  contract,  and  5,165  cubic 
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yards  of  sand  was  removed,  completing  the  reach  above  Berkley 
Bridge.  A  few  troublesome  bowlaers  l:^low  Hurts  Turn  and  at  the 
upper  end  of  the  Needles  were  removed  by  hired  labor. 

Eleven  feet  depth  of  water  can  be  carried  at  mean  hi^h  wa^er  xxp  to 
Taunton,  but  there  are  a  few  points  below  Berkley  Bridge  requiring 
widening  and  deepening. 

The  work  done  nas  enabled  larger  vessels  to  go  up  the  river. 

The  tonnage  of  1899  was  about  579,000,  showing  an  increase  over 
previous  years. 

July  1,  1899,  balance  unexpended $7, 489. 89 

June  30,  1900,  amount  expended  during  fiscal  year 7, 489.  70 

July  1 ,  1900,  balance  unexpended .19 

(See  Appendix  D  6.) 

7,  Sakonnet  River ^  Rhode  hlwnd, — Sakonnet  River  is  an  arm  of  the 
sea  between  the  island  of  Rhode  Island  and  the  mainland,  extending 
from  the  ocean  to  Mount  Hope  Bay  around  the  head  of  Rhode  Island. 
It  is  at  present  obstructed  at  its  upper  end  by  two  causeways  extend- 
ing across  itj  these  causeways  have  draw  openings,  which  are  of 
insufficient  width  and  depth  tor  the  needs  of  commerce,  and  besides 
offer  such  obstruction  to  the  ebb  and  flow  of  the  tides  that  the  cur- 
rents through  them  make  the  passage  dangerous  even  to  boats  of  such 
dimensions  as  could  pass  through  them  under  ordinary  circumstances. 

The  present  approved  project  provides  for  increasing  the  width  and 
depth  of  the  draw  opening  in  the  Stone  Bridge,  owned  by  the  State  of 
Rhode  Island,  so  as  to  provide  an  opening  100  feet  wide  and  25  feet 
deep  at  mean  low  water,  estimated  to  cost  f40,000. 

Iso  work  has  been  done  and  no  funds  expended,  owing  to  the  fact 
that  the  State  assembly's  permission  to  the  United  States  to  widen  and 
deepen  the  draw  opening  in  its  bridge  is  conditioned  in  such  a  way  as 
to  make  it  inoperative  until  the  railroad  company  shall  have  widened 
and  deepened  the  draw  opening  in  its  bridge,  and  to  the  further  fact 
that  the  proposed  work  involves  the  total  destruction  of  the  present 
bridge  and  existing  highway,  while  no  provision  is  made  for  rebuild- 
ing the  bridge  or  restoring  the  highway.  Until  the  State  of  Rhode 
Island  giants  the  Federal  Government  the  unconditional  right  to  pro- 
ceed with  the  work  authorized  by  Congress,  and  provides  either  for 
the  restoration  or  discontinuance  of  the  bridge  and  highway,  the  Sec- 
retary of  War  can  not  proceed  with  the  work.  The  authorities  of  the 
State  have  been  repeatedly  advised  of  the  existing  complications,  and 
of  the  importance  of  having  the  legislature  take  tne  proper  action  to 
remove  them. 

The  New  York,  New  Haven  and  Hartford  Railroad  Company  was 
notified  by  the  Secretary  of  War  to  construct  a  suitable  draw  in  its 
bridge  by  May  1,  1899.  The  time  for  completing  the  new  draw  in  the 
railroad  bridge  was  subsequently  extended  to  May  1,  1900,  and  later 
to  May  1,  1901.  The  railroad  company  commenced  work  during  the 
past  year;  the  piers,  abutments,  etc.,  have  been  built,  and  work  of 
placing  the^steel  work  commenced. 

The  tonnage  of  the  river  for  the  vear  1899  amounted  to  about 
12,000. 

Julv  1,  1899,  balance  unexpended $40,000.00 

July  1,  1900,  balance  unexpended 40,000.00 

(See  Appendix  D  7.) 
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8.  SakofiTiet  Pointy  Rhode  Island. — ^This  is  a  new  work.  Sakonnet 
Point  is  a  rocky  headland,  on  the  eastern  side  of  the  mouth  of  Sakon- 
net River,  and  lies  about  6  miles  east  of  Newport. 

Sakonnet  Point,  in  connection  with  Churchs  Cove,  just  north  of  it, 
forms  an  anchorage  protected  from  the  southeast  to  northeast,  but 
exposed  to  storms  from  the  south  to  the  northwest. 

About  the  vear  1827  a  breakwater  about  200  feet  long  was  built,  but 
it  has  washed  down  to  a  considerable  extent. 

The  present  project,  that  of  1897,  approved  bv  the  river  and  harbor 
act  of  March  3,  1899,  provides  for  prolonging  this  old  breakwater  out 
to  a  rock  just  north  of  it  and  raising  the  whole  to  a  height  of  8  feet 
above  mean  low  water,  at  an  estimated  cost  of  $25,000,  which  has  been 
appropriated. 

During  the  past  fiscal  year,  under  the  approved  project  for  the 
expenditure  of  the  appropriation  of  March  3,  1899,  the  work  of  con- 
stnicting  a  l>reakwater  was  in  progress  under  contract.  Up  to  the 
close  of  the  fiscal  year  16,745  tons  of  stone  had  been  placed  in  the 
work  and  the  contract  nearly  completed.  Aboutf  486  tons  of  stone, 
whi^h  had  been  washed  from  the  old  breakwater  into  the  harbor,  were 
recovered  and  placed  in  the  new  breakwater. 

Further  work  will  consist  in  completing  the  breakwater.  The  work 
already  done  affords  good  shelter  to  the  fending  in  Churchs  Cove. 

The  commerce  of  this  place  is  as  stated  under  the  Sakonnet  River. 

The  rebuilding  and  extension  of  the  breakwater  will  afford  a  harbor 
of  refuge  for  tJie  large  number  of  fishing  craft  frequenting  the  neigh- 
borhood. 

July  1, 1899,  bidance  unexpended •. $25-,  000. 00 

Jane  30, 1900,  amoont  expended  during  fiscal  year 14, 721. 21 

Wy  1 ,  1960,  balance  unexpended 10, 278. 79 

July  1, 1900,  outBtanding  liabiliticg $6,283.84 

July  1, 1900,  amount  covered  by  uncompleted  contracts 2, 647. 03 

8, 930.  87 

July  1, 1900,  balance  available 1,347.92 

(See  Appendix  D  8.) 

9,  Pa/wtuckei  Rimer ^  Rhode  Islcmd, — This  river,  otherwise  called 
Seekonk  River,  is  the  upper  portion  of  Providence  River,  and  extends 
from  Pawtucket  to  Providence.  Before  improvement  the  channel  in 
the  river  had  a  ruling  depth  of  about  5  feet  at  mean  low  water. 

Between  1867  and  1873,  $62,000  was  appropriated  to  dredge  the 
channel  to  7  feet  depth.     This  work  was  finished  in  1876. 

The  approved  project  of  1883  provides  for  the  deepening  of  the  river 
80  as  to  secure  a  channel  of  at  least  12  feet  depth  at  low  water,  with 
100  feet  width  from  its  mouth,  at  Providence,  up  to  opposite  Grant  & 
Co.'s  wharf  at  Pawtucket,  and  tiience  12  feet  depth  with  40  feet  width 
through  a  stone  ledge  for  a  short  distance  farther  to  Pawtucket  Bridge; 
«dl  at  a  total  cost  estimated  in  1883  at  $882,500,  of  which  $!^05,000  was 
a[mropriated  prior  to  1896. 

The  river  and  harbor  act  of  March  3, 1899,  provides  for  straightening 
that  portion  of  Ao  channel  between  Ten-mile  Kiver  and  Bucklins  Island; 
and  me  available  balance,  together  with  the  further  funds  provided  by 
Congress,  will  be  applied  to  this  work  and  to  deepening  the  channel  at 
points  where  it  has  sooided. 

At  the  adoption  of  the  present  project  the  channel  was  narrow  and 
only  about  6  feet  deep. 
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The  sum  of  $266,984.34  had  been  expended  on  this  work  up  to  Jane 
30,  1899,  bv  which  a  channel  had  been  secured  100  feet  in  width  and 
12  feet  in  depth  from  the  mouth  of  the  river,  near  Providence,  up  to 
the  lower  wharves  of  the  citv  of  Pawtucket;  thence  a  channel  of  40  feet 
width  and  12  feet  depth  hacl  been  completed  through  the  ledge  rock  to 
the  head  of  navigation. 

Dunne  the  fiscal  year  a  survejr  was  made  with  a  view  to  straighten- 
ing the  channel  between  Red  Bridge  and  Ten-mile  River,  and  between 
Bucklins  Island  and  Pawtucket  Bridge;  the  report  of  results  was  trans- 
mitted to  Congress  and  printed  in  House  Doc.  No.  113,  Fifty -sixth 
Congress,  first  session,  and  is  also  submitted  herewith  as  Appendix  D  28. 
Dredging  under  the  1899  appropriation  was  commenced  and  continued 
under  contract  on  the  new  work  between  Ten-mile  River  and  Bucklins 
Island,  and  108,838  cubic  yards  of  material  was  removed.  The  present 
available  depth  at  mean  low  water  is  about  12  feet. 

The  effect  of  the  improvement  is  to  cause  the  use  of  vessels  of  deeper 
draft  than  formerly,  larger  cargoes,  and  cheaper  rates.  The  completed 
portion  of  the  channel  has  already  been  a  great  benefit  to  the  commerce 
of  the  river,  which  in  1899  amounted  to  a  tonnage  of  about  213,000. 

The  work  yet  to  be  done  is  to  straighten  and  deepen  the  channel  in 
its  lower  portions. 

July  1, 1899,  balance  unexpended $40, 535. 25 

June  30, 1900,  amount  expended  during  fiscal  year 15, 187. 62 

July  1 ,  1900,  balance  unexpended 25, 347. 63 

July  1,1900, outstanding  liabilities '..     $3,224.30 

Julv  1, 1900,  amount  covered  by  uncompleted  contracts 20, 810. 33 

24,034.63 


July  1 ,  1900,  balance  available •. 1, 313. 00 

Amount  ( estimated )  required  for  completion  of  existing  project 28, 580. 35 

Amount  that  can  be  profitably  expenaed  in  fiscal  year  ending  June  30, 

1902,  in  addition  to  the  balance  available  Julv  1, 1900 28, 500. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  D  9.) 

10.  Providence  River  and  Narragansett  Bay^  Rhode  Island. — The 
object  of  this  improvement  is  to  furnish  a  wide  and  deep  channel  for 
foreign  and  coastwise  commerce  from  the  ocean  to  Providence. 

Before  the  improvement  of  the  river  was  commenced  in  1853  many 
shoals  obstructed  navigation  and  at  one  point  in  the  channel,  a  place 
called  *'The  Crook,"  the  available  low- water  depth  was  but  4.5  feet. 
Between  1852  and  1873  $59,000  was  appropriated  to  secure  first  9  and 
then  12  feet  depth  of  channel.     This  work  was  finished  in  1873. 

The  approved  project  of  1878,  as  modified  in  1882,  provides  for 
deepening  the  river  and  deepening  and  widening  its  anchorage  basins, 
so  as  to  secure  a  channel  oi  at  least  25  feet  depth  at  low  water  with 
300  feet  width  from  the  deep  water  of  Narragansett  Bay  up  to  Provi- 
dence, R.  I. ,  and  so  as  to  secure  anchorage  basins  of  20  feet  depth 
with  600  feet  width,  18  feet  depth  with  725  feet  width,  12  feet  depth 
with  940  feet  width,  and  6  feet  depth  with  1,060  feet  width  from  Fox 
Point  to  Field  Point;  all  at  a  total  cost  estimated  in  1882  at  $675,000. 

At  the  adoption  of  this  project  the  channel  was  limited  to  12-foot 
depths  and  the  anchorage  areas  were  much  too  small  and  shallow  for 
the  craft  seeking  them. 


Digitized  by  VjOOQIC 


RIVER  AND  HARBOR  IMPROVEMENTS.  lOS 

The  river  and  harbor  act  of  June  3,  1896,  provided  for  securing  a 
ship  channel  400  feet  in  width  and  of  a  depth  of  25  feet  at  mean  low 
water  from  Sassafras  Point,  in  Providence  Harbor,  through  Provi- 
dence River  and  Narragansett  Bay  by  the  most  direct  route  practica- 
ble to  the  ocean,  by  way  of  the  ^'  Western  Passage,"  so  called,  at  an 
estimated  cost  of  $732,820. 

The  item  in  the  act  is  as  follows: 

Improving  Providence  River  and  Narragansett  Bay,  Rhode  Island:  CJontinuing 
improvement,  according  to  the  report  of  the  Chief  of  Engineers,  dated  April  ninth, 
eighteen  hundred  and  ninetv-six,  twenty-five  thousand  dollars:  Provided,  That  con- 
tracts may  be  entered  into  by  the  Secretarv  of  War  for  such  materials  and  work  as 
may  be  necessary  for  the  completion  of  such  project,  to  be  paid  for  as  appropriations 
may  from  time  to  time  be  made  by  law%  not  to  exceed  in  the  aggregate  seven  hun- 
dreii  and  seven  thousand  dollars,'  exclusive  of  the  amount  herein  and  heretofore 
appropriated. 

The  sum  of  $831,554.81  had  been  expended  on  this  work  up  to  June 
30, 1899,  by  which  Bulkhead  Rock  had  been  removed  and  the  channel 
300  feet  wide  and  25  feet  deep  had  been  secured  to  the  city  of  Provi- 
dence and  an  anchorage  area  1,060  feet  wide,  with  deptjis  varying  from 
6  to  20  feet,  had  been  dredged,  but  both  the  channel  and  the  anchor- 
age area  now  need  some  redredging.  One  million  one  hundred  and 
tnirty-six  thousand  nine  hundrea  and  fifty -one  cubic  yards  of  material 
was  removed  from  the  channel  in  widening  it  to  400  feet  from  Sas- 
safras Point  south  to  Conimicut  Light-House,  the  depth  being  25  feet. 

During  the  past  fiscal  year  dredging  has  been  in  progress  under  the 
continuous  contract  for  continuing  the  400-foot  ship  channel  below 
Conimicut  Light-House  through  the  Western  Passage  of  Narragansett 
Bay,  and  389,677  cubic  yards  of  material  was  removed. 

The  available  unexpended  balance  will  be  applied  to  continuing  the 
dredging  in  the  new  ship  channel. 

The  improvement  has  been  of  great  benefit  to  commerce,  which  in 
1899  amounted  to  about  2,823,000  tons,  an  increase  over  past  years. 

Joly  1,1899,  balance  unexpended $145,088.58 

Amount  appropriated  by  sundry  civil  act  approved  June  6, 1900 54, 489. 00 

199,577.58 
June  30, 1900,  amount  expended  during  fiscal  year 61,468.98 

July  1,1900,  balance  unexpended 138,108.60 

July  1,1900,  outstanding  liabilities $7,364.83 

July  1, 1900,  amount  covered  by  imcompleted  contracts 165, 850. 26 

173, 215. 09 

Amount  (estimated)  required  for  completion  of  existing  project 59, 984. 03 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1902,  in  addition  to  the  balance  unexpended  July  1, 1900 59, 984. 03 

Submitted  in  compliance  with  requirements  of  sections  2  of  riv^er  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  D  10.) 

IL  Removal  of  Green  Jacket  Shoal^  Providence^  R.  L — This  shoal 
is  in  that  part  of  Providence  River  which  constitutes  the  harbor  of 
Providence.  It  lies  oflf  the  wharves,  on  the  south  front  of  the  city,  and 
occupies  a  part  of  the  harbor  that  is  required  for  anchorage  purposes, 
covering  an  area  of  about  18  acres  between  the  16-foot  curves,  and 
about  30  acres  in  all. 

The  approved  project  of  1885  provides  for  the  removal,  to  25  feet 
deptli  at  k)w  water,  of  a  middle-ground  shoal  of  about  30  acres  area  in 
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Providence  River,  opposite  the  city,  the  portion  to  be  removed  to  be 
at  least  200  feet  distant  from  the  harbor  lines  of  the  citv;  all  at  a  total 
cost  estimated  in  1886  at  $112,846. 

At  the  adoption  of  the  present  project  the  shoal  in  many  places  car- 
ried only  1  foot  of  water  and  was  a  very  troublesome  obstruction. 

The  sum  of  $103,917.74  had  been  expended  on  this  work  up  to  June 
30,  1899,  by  which  23.8  acres  out  of  the  original  30  of  this  shoal  had 
been  dredged  to  25  feet  depth,  and  a  16-foot  depth  had  been  secured 
over  the  cei>tral  and  largest  portion  of  the  shoal  in  addition  to  a 
20-foot  depth  in  the  main  channel,  making  an  important  addition  to 
the  anchorage  facilities  of  Providence  Harbor. 

No  work  was  in  progress  during  the  year,  as  no  funds  were  appro- 
priated by  the  1899  river  and  harbor  act. 

The  removal  of  this  shoal  will  enable  vessels  to  anchor  outside  of  tiie 
channel,  and  thus  remove  an  obstruction  to  vessels  going  to  or  from 
the  Providence  wharves. 

Further  funds  will  be  applied  to  extending  the  area  of  25  feet  depth. 

July  1, 1899,  balance  unexpended $832.26  • 

July  1, 1900,  balance  unexpended 332.26 

Amount  (estimated)  required  for  completion  of  existing  project 8, 096. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1902,  in  addition  to  the  balance  unexpended  July  1,  1900 8, 000. 00 

Submitted  in  compliance  with  reauirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  D  11.) 

12.  Harbor  at  Wwkford^  R.  L — Wickford  Harbor  is  an  arm  of 
Narragansett  Bay,  about  18  miles  south  of  Providence  and  12  miles 
northwest  of  Newport.  It  is  the  water  terminus  of  the  Wickford 
Railroad,  which  connects  with  the  New  York,  New  Haven  and  Hart- 
ford Railroad  at  Wickford  Junction,  and  in  conjunction  with  a  ferrv 
route  from  Wickford  to  Newport  forms  the  shortest  line  of  communi- 
cation between  Newport  and  New  York  and  other  points  west. 

The  present  approved  project  of  1896  provides  for  tiie  removal  of 
certain  DO wlders  and  deepening  the  harbor  by  dredging. 

The  sum  of  $15,563.89  had  been  expended  on  this  improvement  up 
to  June  30,  1899,  which  removed  some  of  the  bowlders  from  the 
entrance  to  the  harbor  and  gave  a  channel  60  feet  wide  and  9  feet 
deep  at  mean  low  water,  with  enlargemepts  at  the  bends  up  to  the 
wharves  in  Wickford. 

During  the  past  fiscal  ye^r  the  few  bowlders  remaining  at  the 
entrance  to  the  narbor  were  removed  by'a  diver  and  the  use  of  a  hired 
steam  lighter,"  exhausting  all  funds  and  completing  all  work  under  the 
present  project. 

The  tonnage  of  this  harbor  for  1899  amounted  to  about  21,000,  an 
increase  over  former  years. 

July  1, 1899,  balance  unexpended $736.11 

June  30, 19()0,  amount  expended  during  fiscal  year* 736. 11 

(See  Appendix  D  12.) 

IS,  Fall  River  Harbor^  Massachusetts. — Fall  River  Hai'bor  lies  at  the 
mouth  of  Taunton  River  m  the  northeastern  angle  of  Mount  Hope  Bay, 
which  empties  into  the  ocean  through  Narragansett  Bay  and  Sakonnet 
River.  It  forms  the  port  of  entry  of  the  city  of  Fall  River,  the  largest 
cotton  manufacturing  city  in  the  United  States. 
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Before  improvement,  the  reentrant  in  the  wharf  line  north  of  the  Old 
Colony  Steamboat  Company's  wharf  was  limited  to  about  6  feet  depth 
of  water,  and  a  considerable  area  of  the  harbor,  especially  in  front  of 
the  upper  wharves,  carried  much  less  depth  of  water  than  existed  in 
its  approaches. 

The  project  of  1874  provided  for  deepening  an  area  in  front  of  the 
wharves  immediately  north  of  the  Old  Colony  Steamboat  Company's 
wharf  160  feet  wide  to  12  feet,  and  an  additional  width  of  100  feet  to 
11  feet  at  mean  low  tide.  This  improvement  was  completed  in  1878 
with  an  expenditure  of  $30,000. 

No  additional  funds  had  been  expended  on  this  harbor  up  to  June 
30, 1899. 

The  present  plan  of  improvement,  that  of  1897,  approved  by  the 
river  and  harbor  act  of  March  3,  1899.  provides  for  a  channel  300  feet 
wide  and  25  feet  deep  at  mean  low  tide  along  the  city  front  between 
the  Old  Colonjr  Wharf  and  deep  water  at  the  upper  end  of  the  city 
front,  at  an  estunated  cost  of  $58,060.47. 

At  the  adoption  of  the  present  project  the  proposed  new  channel  had 
a  minimum  depth  of  about  14  feet. 

During  the  past  fiscal  year  the  work  of  dredging  in  the  new  channel 
in  front  of  the  city  wharves  was  in  progress  under  contract  and  193,579 
cubic  yards  of  mud  and  sand  was  removed,  cpmpleting  the  lower  reach 
of  thechannel  to  full  width  and  deptJi.  A  map  of  the  proposed  harbor 
line  was  submitted  and  approved.  The  marking  stones,  etc. ,  for  fixing 
the  line  have  been  put  down,  and  the  plotting  of  same  on  map  and 
description  of  line  and  marks  is  in  course  of  preparation. 

The  work  required  to  complete  the  existing  project  is  dredging  the 
upper  portion  of  the  new  channel. 

The  commerce  of  the  port  in  1899  amounted  to  about  3,220,000  tons, 
and  the  proposed  improvement  will  give  increased  facilities  for  deeper 
draft  vessels. 

July  1, 1899,  balance  unexpended $20,000.00 

June  30, 1900,  amount  expended  during  fiscal  year 19, 997. 40 

July  1, 1900,  balance  unexpended *  2.60 


Amoont  (estimated )  required  for  completion  of  existing  project 38, 060. 47 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1902,  in  addition  to  the  balance  unexpended  July  1, 1900 38, 000. 00 

Sobmitted  in  compliance  with  requirements  of  section  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  D  13.) 

H.  Newport  Hwrbor^  Rhode  Islamd. — ^This  harbor  is  at  -the  main 
entrance  to  Narragansett  Bay,  and  all  the  year  it  serves  as  an  easily 
accessible  harbor  of  refuge  to  foreign  and  coastwise  commerce. 

Before  improvement  the  capacity  of  the  inner  harbor  was  limited  by 
shoals,  and  it  was  tfot  adequate  to  the  number  and  size  of  the  vessels 
seeking  it  for  refuge.  The  southern  or  main  entrance  was  obstructed 
by  a  bar  which  stretched  out  from  Goat  Island,  and  the  northern 
entrance  by  a  sharp  rocky  spit  near  Rose  Island,  and  the  general  busi- 
ness wharves  of  the  city  could  not  be  reached  at  low  tide  by  vessels 
drawing  more  than  8  feet. 

Between  1873  and  1875  $28,500  was  appropriated  to  secure  12  feet 

fth  in  the  harbor.    This  work  was  completed  in  1876. 
he  approved  project  of  1880,  as  modified  in  1882,  1883,  1884,  1890, 
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and  1895,  provides  for  the  widening  and  deepening  of  the  channel  from 
Narmgansett  Bay  into  Newport,  so  as  to  secure  15  feet  depth  at  low 
water,  with  at  least  750  feet  width;  for  the  extension  of  the  13-foot 
depth  and  10-foot  depth  anchorage  basins;  for  the  partial  cutting  off 
of  the  shoal  spit  at  the  southern  end  of  Goat  Island,  and  for  the  con- 
struction of  jetties  on  the  western  shore  of  Goat  Island  so  as  to  protect 
the  end  of  this  island  from  erosion  and  to  prevent  the  drift  of  sand, 
etc. ,  around  the  island  into  the  adjacent  parts  of  the  channel  and  harbor; 
and  for  the  removal  of  Spindle  Rock,  a  sharp  rocky  spit  near  Rose 
Island;  all  at  a  total  cost  estimated  in  1895  at  $206,200. 

At  the  adoption  of  the  present  project  this  harbor  was  limited  to  12 
feet  depth  at  low  water,  aijd  its  anchomge  area  was  too  small  for  the 
craft  seeking  harborage  at  this  place  during  the  summer  and  all  the 
year  during  storms. 

The  sum  of  $180,609.13  had  l>een  expended  on  this  work  up  to  June 
30,  1899,  by  which  the  1^-foot  channels  and  13-foot  anchorage  basins 
had  been  completed,  the  shoal  spit  at  the  southern  end  of  Goat  Island 
had  been  cut  oflf,  and  one  jetty  133  feet  long  had  been  built  westward 
from  Goat  Island.  The  southern  entrance  had  been  completed  for 
vessels  of  15  feet  draft,  and  of  the  total  area  to  be  dredged  within  the 
harbor  (about  90  acres)  about  75.25  acres  had  been  completed,  and 
409.14  cubic  yards  of  rock  had  been  removed  from  Spindle  Kock,  secur- 
ing a  depth  of  8.5  feet  at  low  water  over  the  remaining  portion  of  the 
rock. 

During  the  past  fiscal  year  work  of  dredging  a  small  area  near  the 
dolphin  at  the  southern  end  of  Goat  Island  and  in  the  10-foot  anchorage 
area  was  in  progress  under  contract,  and  97,833  cubic  yards  of  material 
and  14.51  cubic  yards  of  large  bowlders  were  removea,  completing  the 
area  near  the  dolphin  and  the  10-foot  anchorage  area. 

The  work  required  to  complete  the  existing  project  is  the  clearing 
up  of  certain  shoal  places  in  the  harbor  proper,  also  the  building  or 
additional  jetties  outside  of  Goat  Island,  whenever  they  may  be  r,equired 
to  arrest  the  drift  of  littoral  sand  and  gravel  into  the  harbor  entrance. 

As  the  improvement  of  this  harbor  has  progressed  there  has  been  a 
large  increase  in  the  size  and  number  of  vessels  using  the  harbor.  The 
commerce  for  1899  shows  a  tonnage  of  about  462,000,  principally  fish, 
coal,  and  general  merchandise. 

July  1,  1899,  balance  unexpended $14, 899. 39 

June  30,  1900,  amount  expended  during  fiscal  year 14, 709. 50 

July  1,  1900,  balance  unexpended 189. 89 

July  1,  1900,  outstanding  liabilities 180.53 

July  1,  1900,  balance  available 9. 36 

Amount  (estimated )  required  for  completion  of  existing  project 39, 200. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  endmg  June  30, 

1902,  in  addition  to  the  balance  available  July  1,  1900 39, 000. 00 

Submitted  in  compliance  with  reouirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  D  14.) 

15,  Ilarhor  of  refuse  at  Point  Judith,,  Rhode  Island, — Point  Judith 
is  the  southeastern  extremity  of  South  Kingston,  R.  I.,  and  marks  the 
southwestern  entrance  to  Narragansett  Bay.  A  long  ledge,  known  as 
Squid  Ledge,  extends  for  nearly  a  mile  in  a  south  by  easterly  direction, 
atJout  1.5  miles  west  of  the  point- 
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The  approved  project  of  1889  provides  for  the  construction  at  this 
point  of  a  national  harbor  of  reruge  nearly  a  mile  square,  by  means 
of  stone  breakwatei*s  built  partly  on  Sauid  Ledge  and  planned  so  as  to 
give  protection  against  easterly,  southerly,  and  westerly  storms,  the 
mainland  itself  fonming  a  protection  on  the  north,  all  at  a  total  cost 
estimated  in  1889  at  $1,250,000,  all  of  which  has  been  appropriated. 

By  the  act  of  July  13,  1892,  authority  was  given  to  the  Secretary  of 
War  to  make  contracts  for  the  completion  of  the  project,  on  the  basis  of 
the  above  estimated  total  cost,  the  work  to  be  paid  for  as  appropriations 
should  from  time  to  time  be  made  by  law. 

At  the  adoption  of  the  project  this  point  was  a  speciall}'  dangerous 
place  for  boats  and  tows  to  pass  during  storms  and  even  ordinarily  bad 
weather. 

The  sum  of  $1,242,288.19  had  been  expended  on  this  work  up  to  June 
30, 1899,  by  which  the  breakwater  had  oeen  built  to  a  total  length  of 
6,970  feet,  with  a  height  of  10  feet  above  mean  low  water;  width  on  top, 
20  feet;  sea  slope  of  1  on  2  to  a  depth  of  12  feet  below  low  water,  and 
thence  a  slope  of  1  on  1,  and  a  harbor  slope  of  1  on  1.  It  incloses  an 
area  of  about  1  square  mile  with  12  feet  of  water,  and  about  0.92  of  a 
mile  with  18  feet  of  water,  more  than  two-thirds  of  which  is  over  25 
feet  deep.  Three  beacon  lights  had  been  established  and  maintained 
on  the  breakwater. 

Durinff  the  past  fiscal  year  no  operations  were  in  progress,  but  3 
small  li^ts  were  maintained.  The  harbor  slopes  of  the  breakwater 
were  slightly  damaged  during  a  severe  storm  occurring  on  March  2  and 
3,  1899. 

The  limit  of  cost  of  this  improvement,  as  fixed  by  law,  was  based  on 
an  estimate  prepared  in  1889  from  the  best  information  then  available. 
Experience  and  additional  information  gained  since  that  time  show  that 
to  secure  all  the  beneficial  results  designed  to  be  accomplished  by  the 
breakwater  and  to  properly  strengthen  and  extend  it,  further  appro- 
priations are  necessary. 

The  total  amount  of  the  original  estimated  cost  having  been  appro- 
priated, an  estimate  of  1444,310.98  is  submitted  as  the  additional  »um 
that  will  be  required  to  strengthen  the  breakwater  and  make  the  neces-' 
saiT  additions  to  it,  as  recommended  by  a  Board  of  Engineers  in  report 
of  October  23,  1896.  (See  Annual  Report  of  the  Chief  of  Engineers 
for  1897,  p.  920.) 

It  is  proposed  to  apply  the  balance  available  to  maintenance  of  lights 
and  repair  of  the  breakwater. 

Further  work  is  dependent  upon  additional  appropriations.  Three 
hundred  and  fourteen  vessels  of  all  classes  sougnt  refuge  in  the  pro- 
tected harbor  during  the  year'^nding  December  31,  1899. 

July  1, 1899,  balance  unexpended $7, 750. 42 

Jane  30,  1900,  amount  expended  during  fiscal  year : 1, 338.  76 

July  1,  1900,  balance  unexpended 6, 411. 66 

July  1, 1900,  outstanding  liabilities 121. 26 

July  1,  1900,  balance  available 6, 290. 40 


^ount  (estimated)  required  for  completion  of  existing  project 444, 310. 98 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1902,  in  addition  to  the  balance  available  July  1,  1900 300, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  D  15.) 
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16.  Entrance  to  Point  Jyidith  P<^w?,  Rhode  hland. — Point  Judith 
Pond  is  a  shallow-draft  salt  pond,  lying  in  rear  of  the  sandy  beach  of 
the  Rhode  Island  shore,  just  west  of  Point  Judith. 

The  improvement  desired  at  this  place  by  the  people  of  the  neighbor- 
hood is  the  reopening  of  an  old  entrance  long  ago  closed  by  the  ocean 
storms. 

The  present  entrance  to  this  pond  is  very  shallow  (less  than  3  feet), 
crooked,  and  variable  in  location^  and  lies  about  a  mile  west  of  the 
former  entrance. 

There  is  at  present  no  approved  project  for  the  improvement  of  this 
pond  entrance. 

Up  to  June  30,  1899,  $518.38  had  been  expended  in  surveys. 

July  1,  1899,  balance  unexpended $9, 481, 62 

July  1,  1900,  balance  unexpended 9,481.62 

(See  Appendix  D  16.) 

17.  Harbor  of  refuge  at  Block  Island^  Rhode  l8lamd.—T\n&  island  is 
about  14  miles  east  of  the  eastern  end  of  Long  Island,  and  about  10 
miles  distant  from  the  nearest  point  of  the  mainland. 

The  object  of  the  improvement  is  to  furnish  a  harbor  of  refuge  for 
medium-draft  vessels  engaged  in  foreign  and  coastwise  commerce. 

Before  the  construction  of  the  present  harbor  Block  Island  had  no 
harbor  which  afforded  protection  lor  decked  vessels. 

Between  1870  and  1876  $285,000  was  appropriated  for  a  breakwater 
for  a  harbor  for  medium-draft  vessels,  tnis  work  being  completed  in 
1878.  Between  1880  and  1882  $25,000  was  appropriated  for  dredging 
an  inner  basin  and  the  protection  of  the  shore  next  the  breakwater, 
this  work  being  completed  in  1884.  In  1884,  $15,000  waa  appropriated 
for  additions  to  the  old  breakwater,  this  money  being  so  spent  and 
work  completed  in  1884^85. 

The  approved  project  of  1884,  as  modified  in  1888,  provided  for  the 
construction  of  a  harbor  of  refuge  on  the  eastern  side  of  the  island, 
consisting  of  an  enlarged  inner  harbor  (or  basin)  800  feet  square  for 
small  vessels  and  an  exterior  harbor  for  larger  ones,  at  a  total  cost 
'estimated  in  1888  at  $75,000.  This  project  was  practically  completed 
in  1893. 

The  present  approved  project,  that  of  1895,  based  oa  the  report  of  the 
survey  ordered  m  the  river  and  harbor  act  of  August  18,  1894,  pro- 
vides for  raising  the  entire  breakwater  to  proper  height  and  stopping 
sand  leaks  between  certain  points  and  dredging  the  main  inner  nar- 
bor  to  a  depth  of  10  feet,  at  an  estimated  cost  of  $83,985. 

At  the  adoption  of  the  present  project  this  harbor  was  neither  large 
enough  nor  well  enough  protected  for^the  proper  harbor^e  of  the 
craft  seeking  refuge  at  this  place  during  storms  and  bad  weather. 

The  sum  of  $404,487.73  had  been  expended  on  this  work  up  to  June 
30,  1899,  and  under  the  project  of  1888  the  gap  in  the  old  •  breakwater 
had  been  filled  up  so  as  to  make  the  breakwater  of  1,900  feet  total 
length;  the  sea  walls  of  the  inner  harbor  had  been  completed  (except 
as  to  stone  fender  piers  at  the  entrance);  wooden  fender  piers  had  been 
buUt  for  present  uses;  the  worst  rocks  and  bowlders  had  been  removed 
from  the  new  inner  harbor;  the  shoal  west  of  the  breakwater  had  been 
dredged  to  a  depth  of  9  feet  from  the  steamboat  wharf  to  within  100 
feet  of  the  north  wall,  and  the  entrance  to  the  inner  harbor,  which  had 
shoaled  up  from  the  drift  of  sand  through  the  main  breakwater,  had 
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been  partially  dredged  to  a  depth  of  12  feet  and  redredged  to  10  feet 
depth  three  times. 

During  the  fsst  fiscal  year  a  contract  was  entered  into  for  strength- 
ening and  repairing  the  north  wall  of  the  inner  harbor,  and  2,901.73 
Ions  of  stone  was  put  in  place.  A  contract  was  also  entered  into  for 
dredging  the  shoal  at  the  entrance  to  the  inner  harbor,  and  6,500  cubic 
vards  was  r^noved,  giving  a  depth  of  10  feet  of  water  at  mean  low 
tide. 

It  is  estimated  that  $2,500  will  be  required  each  year,  until  the  main 
breakwater  is  made  sand  ti^ht,  to  dredge  the  entrance  to  inner  harbor. 

Additional  funds,  if  provided,  will  be  applied  to  repairing  the  main 
breakwater,  making  it  sand  tight  in  certain  parts,  ana  to  dredging  the 
inner  harbor. 

The  increase  of  depth  at  entrance  has  enabled  a  larger  class  of  ves- 
sels to  use  the  harbor,  and  since  the  completion  of  the  breakwater  a 
greater  number  of  vessels  use  the  harbor  for  refuge.  In  1899  the 
commerce  amounted  to  about  55,000  tons,  an  increase  over  previous 
years. 

July  1,  1899,  balance  unexpended $12,012.27 

June  30,  1900,  amount  expended  during  fiscal  year 8,088.3S 

July  1,  1900,  balance  unexpended 3, 923. 89 

July  1,  1900,  outstanding  liabilities 1, 790. 56 

July  1,  1900,  balance  available 2,133.33 

Amount  (estimated)  required  for  completion  of  existing  project 7.8, 985. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1902,  in  addition  lo  the  balance  available  July  1,  1900 60,000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
.    harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  D  17.) 

IS.  Great  Salt  Pond^  Block  Island,  Rhode  Island. — ^I'he  Great  Salt 
Pond  is  located  about  the  center  of  Block  Island  and  contains  an  anchor- 
age area  of  150  acres  for  vessels  drawing  18  feet  and  over.  The  work 
of  converting  the  pond  into  a  harbor  of  refuge  by  making  a  channel 
through  the  r)each  on  the  west,  connecting  it  with  deep  water  in  the 
ocean,  was  started  by  the  State  of  Rhode  6land  and  the  town  of  New 
Shoreham. 

The  channel,  under  the  approved  project  of  1895,  is  to  be  600  feet 
wide  and  to  have  a  central  depth  of  25  feet  for  a  width  of  150  feet, 
sloping  gradually  to  12  feet  in  a  width  of  504  feet,  the  channel  seaward 
to  oe  protected  on  the  south  by  a  jetty  extending  to  the  18-foot  con- 
tour and  on  the  north  by  a  jetty  about  500  feet  long. 

At  the  time  work  commenced  under  the  General  Government  a 
channel  of  varying  width  and  depth  had  been  dredged  with  the  money 
appropriated  by  the  State  and  town,  which  would  permit  of  12-foot 
draft  bemg  carried  in,  although  there  were  two  9-foot  spots  left  in 
mid-channel.  The  south  jetty  nad  been  built  out  837  feet  and  a  north 
jetty  260  feet  long  had  also  been  built,  but  at  a  distance  of  720  feet 
from  the  south  jetty  instead  of  600  feet,  as  called  for  in  the  adopted 
project. 

Up  to  June  30, 1899,  the  work  under  Congressional  appropriations 
was  as  follows:  The  south  jetty  had  been  extended  over  400  feet,  or  to 
about  19  feet  of  watter,  and  some  dredging  had  been  done  in  main 
channel,  to  wit,  10,756  cubic  yards.     Under  date  of  June  15,  1900,  a 
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modified  project  was  approved,  extending  the  south  jetty  350  feet  and. 
building  a  north  jetty  600  feet  from  it  and  about  1,200  long,  at  a  co8t> 
of  $215,000  in  addition  to  what  has  already,  been  appropriated. 

Up  to  June  30, 1899,  $39,927.77  had  been  expended  on  this  work. 

During  the  past  fiscal  year  dredging  was  in  progress  under  contract 
to  make  a  channel  300  feet  wide  and  18  feet  deep,  to  be  completed  by 
October  1,  1900;  some  repairs  were  made  to  the  south  jetty. 

There  is  at  present  a  channel  of  navigable  width,  18  feet  deep  at  low 
water. 

There  remains  to  complete  the  existing  project  the  construction  of 
jetties  as  planned  and  dredging  to  secure  the  width  and  depths  projected. 

July  1,  1899,  balance  unexpended $60,072.23 

June  30,  1900,  amount  expended  during  fiscal  year 11, 184. 24 

July  1,  1900,  balance  unexpended - 38,887.99 

July  1,  1900,  outstanding  liabilities 16,632.09 

July  1,  1900,  amount  covered  by  uncompleted  contracts 13, 716. 05 

19,347.14 

July  1,  1900,  balance  available 19, 540. 85 

Amount  (estimated )  required  for  completion  of  existing  project 216, 000. 00 

Amount  that  can  be  profitably  expenaed  in  fiscal  year  ending  June  30, 

1902,  in  addition  to  the  balance  available  July  1,  1900 60, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  D  18.) 

19.  Removmg  sunken  vessels  or  craft  obstmctina  or  endangering  nain- 
gation — Schooners  Lunet^  Hector^  J,  D,  Ingra%am^  Nellie  Doe^  and 
E.  C.  Willard. — All  these  vessels  were  wrecked  during  the  storm  of 
November,  1898;  the  Limet  was  sunk  in  7  fathoms  of  water  about  one- 
half  mile  southeast  of  the  black  buoy  at  Tarpaulin  Cove,  and  the  others 
were  sunk  in  Vineyard  Haven  Harbor.  Tne  Lunet^  Hector^  and  Wil- 
lard were  completely  destroyed  during  January  and  February,  but 
the  schooners  J.  D,  Ingrahxim  and  Nellie  Doe  were  not  removed  by  the 
Government  force  and  plant,  as  they  were  taken  in  charge  and  trans- 
ferred to  a  point  near  the  marine  railwav  by  a  resident  of  Vineyard 
Haven  who  stated  that  he  had  purchased  tnem. 

The  cost  of  work  on  wrecks  during  the  year  was  $1,898.26. 

(See  Appendix  D  19.) 

EXAMINATIONS    AND    SURVEYS  MADE    IN   COBiPLIAKCE  WITH   RFVER  AND 
HARBOB  ACT  APPROVED   MARCH   3,  1899. 

The  preliminary  examinations  and  surveys  of  the  following  locali- 
ties, required  by  the  act  of  March  3,  1899,  were  made  by  me  local 
officer,  Maj.  D.  W.  Lockwood,  Corps  of  Engineers,  and  reports 
thereon  submitted  through  the  Division  Engineer,  Col.  G.  L.  Gillespie, 
Corps  of  Engineers: 

i.  Prdvrmnary  examination  of  Bass  Ri/ver  Harbor^  Massachusetts. — 
Major  Lockwood  submitted  report  dated  Aug^ost  18,  1899.  In  his 
opinion  the  locality  is  not  worthy  of  improvement  hj  the  General 
Grovemment,  and  his  views  are  concurred  in  by  the  division  engineer 
and  by  me.  The  report  was  transmitted  to  Congress  and  printed  in 
House  Doc.  No.  142,  Fifty-sixth  Congress,  first  session.  (See  also 
Appendix  D  20.) 
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S.  Prdtmi7iary  exami/nation  cmd  survey  of  harbor  at  Hyarmis^ 
Ma^. — Major  Lockwood  submitted  reports  dated  August  19  and 
NoTember  27, 1899.  He  considers  the  locality  woilhy  of  improvement 
and  presents  plan  to  the  extent  of  completing  the  existing  project  at  an 
estimated  cost  of  $32,500.  The  report  was  transmitted  to  Congress 
and  printed  in  House  Doc.  No.  79,  Fifty-sixth  C!ongress,  first  session. 
(See  also  Appendix  D  21.)  • 

i.  PreliTninary  examfiinatio7i  of  CoUiit  Harbor^  Massachusetts. — 
Major  Lockwood  submitted  report  dated  August  19,  1899.  He  con- 
siders the  locality  to  be  not  worthy  of  improvement  by  the  General 
Government,  and  his  opinion  is  concurred  in  by  the  division  engineer 
and  by  me.  The  report  was  transmitted  to  Congress  and  printed  in 
House  Doc.  No.  167,  Fifty-sixth  Congress,  first  session.  (See  also 
Appendix p  22.) 

^  Prdhnmary  exarrdTudixmof  Ymeya/rd Ha/oen^  Massachusetts^^vnth 
a  tiew  to  its  further  protection  and  improvement  as  a  harbor  of  refuge 
h  a  breakwater  or  otherwise, — ^Major  Lockwood  submitted  report  dated 
September  13,  1899,  and  stated  that  he  was  not  prepared  to  state  defi- 
nitely that  the  locality  is  worthy  of  improvement,  but  expressed  the 
opinion  that  there  is  great  need  for  some  safe  harbor  for  vessels  pass- 
ing through  Vinevard  Haven  and  Nantucket  sounds.  I  recommended 
that  no  survey  or  the  locality  be  made,  but  suggested  that  the  report 
be  submitted  to  Congress  with  recommendation  that  the  subject  should 
receive  consideration  by  a  Board  of  Engineers  with  a  view  to  the  selec- 
tion of  a  site.  The  report  was  transmitted  to  Congress  and  printed  in 
House  Doc.  No.  ^^^  Fifty-sixth  Congress,  first  session.  (See  also 
Appendix  D  23.) 

5,  Prdiminury  exami/nation  a;t  Cottage  City^  Mass, — Major  Lock- 
wood  submitted  report  dated  August  22,  1899.  In  his  opinion  the 
locality  is  not  wortny  of  improvement  by  the  General  Government, 
and  his  views  are  concurrea  in  by  the  division  engineer  and  by  me. 
The  report  was  transmitted  to  Congress  and  printed  in  House  Doc. 
No.  140,  Fifty-sixth  Congress,  first  session.  (See  also  Appendix 
D24.) 

6,  I^diminary  examination  and  survey  of  New  Bedford  Harbor. 
Massachusetts, — Major  Lockwood  submitted  reports  dated  June  24  and 
November  17, 1899,  respectively.  The  project  presented  contemplates 
improvement  above  ana  below  the  new  drawbridge  between  Fisn  and 
Popes  islands,  by  dredging,  at  an  estimated  cost  of  $11,000.  The 
reports  were  transmitted  to  Congress  and  printed  in  House  Doc.  No. 
169,  Fifty-sixth  Congress,  first  session.     (See  also  Appendix  D  25.) 

7,  Prdiminary  examination  of  Westport  Point  Harbor^  Massax^hu- 
#^*.— Major  Lockwood  submitted  report  dated  September  11,  1899. 
In  his  opinion  the  locality  is  not  worthy  of  improvement  by  the  Gen- 
eral Government,  and  his  views  are  concurred  m  by  the  division  engi- 
neer and  by  me.  The  report  was  transmitted  to  Congress  and  printed 
in  Hpuse  Doc.  No.  68,  TPlfty -sixth  Congress,  first  session.  (See  also 
Appendix  D  26.) 

8,  PrdiTninury  eooamination  of  cha/nnd  of  Assonet  River ^  Massachu- 
setts,— ^Major  Lockwood  submitted  report  dated  August  10,  1899.  In 
his  opinion  the  locality  is  not  worthy  of  improvement  by  the  General 
Government,  and  his  opinion  is  concurred  m  by  the  division  engineer 
and  by  me.  The  report  was  transmitted  to  Congress  and  printed  in 
House  Doc.  No.  102,  Fifty-sixth  Congress,  first  session.  (See  also 
Appendix  D  27.) 
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9,  Prdirriinary  excmiination  mid  survey  of  Pawtuchet  Ri/ver^  Rhode 
Island, — Major  Lockwood  submitted  reports  dated  August  29  and 
November  25,  1899,  re8pectivel3\  He  presents  a  project  for  improve- 
ment above  Red  Bridge  at  an  estiniated  cost  of  $237,875,  but  staEtes 
that  he  does  not  feel  justified  in  recommending  an  increase  in  depth  of 
the  channel  of  this  river  while  the  condition  of  affairs  remains  as  at 

E resent  at  the  railroad  bridge  at  India  Point,  although  $410,000  could 
e  expended  advantageously  in  cleaning  out  the  present  channel  to  its 
full  width  of  100  feet  for  12  feet  depth.  In  forwarding  the  report  on 
survey  the  division  engineer  states  that  the  bridge  at  India  Point  is 
an  unreasonable  obstruction  to  navigation,  and  he  recommends  that  joo 
further  appropriation  be  made  for  flie  improvement  of  the  river  from 
this  bridge  tol^awtucket  until  the  bridge  snail  have  been  reconstructed 
to  meet  the  demands  of  the  commerce  of  the  upper  i*each  of  the  river. 
The  reports  were  transmitted  to  Congress  and  printed  in  House  Doc. 
No.  113,  Fifty -sixth  Congjress,  first  session.     (See  also  Appendix  D  28.) 

10,  Preliminary  examination  and  survey  of  Providerice  Harbor  an/oL 
River,,  Rhode  Island, — Major  Lockwood  submitted  reports.dated  June 
13  and  November  11, 1899.  Two  plans  for  improvement  are  presented 
estimated  to  cost  $724,856  and  $607,777.50,  respectively,  the  latter 
being  considered  the  better  one.  The  reports  were  transmitted  to 
Congress  and  printed  in  House  Doc.  No.  108,  Fifty-sixth  Congress, 
first  session.     (See  also  Appendix  D  29.) 

EXAMINATIONS     REQUIRED     BY    EMERGENCY    RIVER    AND     HARBOR    ACT 
APPROVED  JUNE   6,  1900. 

The  local  officer  was  also  charged  with  the  duty  of  making  preliminary 
examinations  of  the  following  localities,  required  by  the  emergency 
river  and  harbor  act  of  June  6,  1900,  and,  if  possible,  reports  thereon 
will  be  submitted  in  time  for  transmission  to  Congress  at  its  next 
session: 

1.  Ohio  Reif  located  in  tlie  east  passage  of  Narragansett  Bay,,  Rhode 
Island,,  with  a  view  to  determinina  the  advisability  of  removing  said 
reef  as  a  dangerous  obstruction  to  the  navigation  of  said  bay, 

^,  Sakonnet  Harbor^  Rhode  Islands  to  ascertain  the  advisability  and 
cost  of  removing  rocks  which  are  an  obstruction  to  na/vigation, 

3,  PawtucJcet  River,,  Rhode  Island,,  loith  a  view  to  securing  a  channel 
WO  feet  loide  and  18  feet  deev  from  the  mouth  of  the  river  at  Providence 
to  trie  loicer  wharves  in  the  city  of  PawtucJcet, 

IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  CX)NNECTICUT,  AND  OF 
PAWCATUCK   RIVER,  RHODE  ISLAND  AND  CONNECTICUT. 

This  district  was  in  the  charge  of  Maj.  Smith  S.  Leach,  Corps  of 
Engineers,  having  under  his  immediate  orders  Lieut.  William  J- 
Barden,  Corps  of  Engineers,  to  October  20,  1899,  and  Lieut.  Edward 
H.  Schulz,  Corps  of  Engineers,  since  October  19,  1899.  Division 
Engineer,  Col.  G.  L.  Gillespie,  Corps  of  Engineers. 

1,  Pawcatuck  River ^  Rhode  Island  and  Connecticut, — ^The  navigable 
pai-t  of  the  Pawcatuck  River  extends  5  miles  from  the  town  of  West- 
erly, R.  I.,  to  its  outlet  in  Little  Narragansett  Bay;  thence  the  navi- 
fable  channel  extends  through  Little  Narragansett  Bay  2i  miles  to 
tonington  outer  harbor,  which  forms  the  approach  to  the  bay  and 
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river.  Little  Narragansett  Bay  is  about  li  miles  wide  and  2i  miles 
long,  and  is  separated  from  the  ocean  by  a  sand  beach.  Its  outlet  into 
Stonin^ton  Harbor  is  about  three-fiftlis  of  a  mile  wide.  Pawcatuck 
River  has  a  width  of  about  one-third  of  a  mile  at  its  mouth  and  dimin- 
ishes to  200  feet  at  Westerly;  its  average  width  is  1,000  feet.  The 
object  of  the  improvement  is  to  deepen  and  widen  the  channel  of  the 
river  and  Little  Narragansett  Bav  from  Westerly  to  Stonington  Harbor, 
a  total  distance  of  7i  miles.  The  improvement  previous  to  1884  was 
carried  on  under  two  projects,  one  for  Pawcatuck  River  and  the  other 
for  Little  Narragansett  Bay,  but  now  it  is  all  included  in  the  project 
for  improvement  of  Pawcatuck  River.  (For  maps  see  Annual  Report 
of  the  Chief  of  Engineers  for  1879,  p.  314;  for  1886,  p.  624,  and  House 
Doc.  No.  62,  Fifty-fourth  Congress,  first  session.) 

Before  improvement  the  cmmnel  of  the  river  was  crooked  and 
obstructed  by  numerous  shoals,  on  some  of  which  there  was  but  li  feet 
at  mean  low  water,  and  4^  feet  was  the  greatest  depth  that  could  be 
carried  across  the  shoals  of  the  bay.  The  mean  tidal  oscillation  is  2.6 
feet  at  the  mouth  of  the  river  and  2.3  feet  at  Westerly.  Between  1871 
and  1876  $50,000  was  appropriated  for  the  excavation  of  a  channel  in 
the  river  6i  feet  deep  at  mean  low  water,  75  feet  wide  below  the  wharves, 
and  from  35  to  40  feet  wide  between  the  upper  and  lower  wharves  at 
Westerly.  Between  1876  and  1883  $36,000  was  appropriated  for  mak- 
ing a  channel  through  the  bay  200  feet  wide  and  7i  feet  deep  at  mean 
low  water  by  dredging  and  the  removal  of  rocks  from  the  bay,  and 
between  1885  and  1895  $48,400  was  appropriated  for  increasing  the 
depth  and  width  in  the  river  to  a  low-water  depth  of  8  feet  with  width 
of  100  feet  below  the  wharves  and  40  feet  opposite  the  wharves  at 
Westerly.  The  three  projects  have  been  completed  as  designed — the 
first  in  1876,  the  second  in  1884,  and  the  third  m  1895. 

The  present  approved  project,  that  of  1895,  based  on  the  report  of  the 
survey  ordered  in  the  river  and  harbor  act  of  August  18,  1894,  pro- 
vides for  a  channel  of  10  feet  depth  at  mean  low  water  from  Stoning- 
tor  to  Westerly,  with  a  widtJi  of  200  feet  from  Stonington,  Conn.,  to 
Avondale,  R.  I.,  a  distance  of  about  4  miles;  a  width  of  100  feet  from 
Avondale  to  the  lower  wharves  of  Westerly,  a  distance  of  about  3  miles; 
and  a  width  of  40  feet  between  the  upper  and  lower  wharves  at  Wes- 
terly, a  distance  of  about  one-half  naile,  at  a  total  estimated  cost  of 
1200,361.60. 

The  sum  of  $148,776.32  had  been  expended  up  to  June  30,  1899,  by 
which  the  8-foot  channel  had  been  completed  under  previous  projects 
from  Stonington  to  Westerly,  and  under  the  new  10-foot  project  the 
40-foot  channel  opposite  the  wharves  at  Westerlv  and  1,800  linear  feet 
of  the  100-foot  channel  below  the  wharves  had  been  completed  to  the 
projected  depth  of  10  feet  by  the  removal  of  ledge  rock  and  bowlders 
and  by  dredging. 

During  the  fiscal  year  ending  June  30,  1900,  the  appropriation  of 
March  3, 1899,  was  applied  to  the  project  Dy  dredging,  under  contract; 
43,797  cubic  yards  was  removed,  completing  the  projected  10-foot 
channel  for  a  distance  of  3,600  feet,  to  a  point  7,900  feet  below  the 
ujpper  end.  The  estimate  submittea  for  nscal  year  ending  June  30, 
1902,  contemplates  extending  the  channel  downstream. 

No  work  having  been  done  at  the  lower  end  under  the  new  project, 
8  feet  at  mean  low  water  was  tiie  maTrimum  draft  that  could  be  carried 
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from  Stonington  to  Westerly  at  the  close  of  work,  and  it  is  believed 
that  no  shoafinff  has  occurred  since  that  time. 

The  effects  of  the  improvement  are  the  use  of  a  larger  class  of  ves- 
sels than  formerly,  larger  cargoes,  and  cheaper  freights  on  them. 

Table  of  camparaiive  fiatiMics. 


Date. 

Vessels  of  all  kinds,  each  ar- 
rival and  departure  togeth- 
er being  counted  as  one. 

Fi 

Received 

and 
shipped. 

Tom. 
28,667 
35,968 
52,805 
48,671 
89,086 
46,024 

181,602 
66,742 

eight  tonnage. 

Compared  with  pre- 
ceding report 

No. 

Draft. 

Tonnage. 

3to800 
3  to  800 
8to300 
3to800 
3to800 
3to800 
3to200 
3to200 

Increase. 

Decrease. 

1890 

1,285 
2,045 

2to   8 
5  tn  10 

Tom. 

Tbfw. 

1893 

7,801 
16,837 

1894 

1,774  1      5  to  10 
1,824        2  to  10 

1895 

9,134 

1896 

5,009 
5,008 
4,469 

2  to  10 
2  to  10 
2  to    8 

4,585 

1897 

6,938 

1898 

86,578 

1899 

4,405        2  to    8 

64.860 

The  reported  value  of  this  commerce  for  1899  was  $355,282.48. 
One  new  transportation  company  was  established  during  the  year,  but  has  been 
discontinued. 

July  1,  1899,  balance  unexpended $15,223.69 

June  30,  1900,  amount  expended  during  fiscal  year 15, 129. 53 


July  1,  1900,  balance  unexpended . 


94.16 


Amount  (estimated)  required  for  completion  of  existing  project 170, 361. 60 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1902,  in  addition  to  the  balance  unexpended  July  1 ,  1900 15. 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  El.) 

2,  Harbor  of  refuge  at  Stoningtoii^  Conn. — Stonington  Harbor  lies 
on  the  north  side  oi  the  eastern  entrance  from  the  ocean  into  Long 
Island  Sound,  and  its  breakwaters  are  for  the  purpose  of  making  a 
harbor  of  refuge  for  vessels  entering  and  leaving  this  entrance.  Ston- 
ington Harbor  originally  was  an  open  bay,  unprotected  from  southerly 
storms  and  obstructed  by  a  shoal  naving  a  low-water  depth  of  about  6 
feet  at  the  shoalest  part.  The  mean  tioal  oscillation  is  2.7  feet.  (For 
maps  see  Annual  Report  of  the  Chief  of  Engineers  for  1882,  p.  598, 
p.  632  of  1884,  p.  848  of  1893,  and  for  further  information  p.  585  of 
1881.)  Between  1827  and  1831  about  $37,000  was  spent  in  construct- 
ing piers  or  breakwaters  in  the  inner  harbor  for  the  protection  of  the 
general  anchorage  (Annual  Report  of  the  Chief  of  Engineers  for  1879, 
p.  326).  In  1871  a  survey  of  the  harbor  was  provided  for,  and  in  1873 
an  appropriation  was  made  for  dredging  the  narbor  to  12  feet  depth, 
this  work  being  finished  in  1875  (Annual  Report  of  the  Chief  of 
Engineers  for  1874,  p.  247).  Between  1875  and  1879  $102,500  was 
appropriated  for  the  construction  of  a  western  breakwater  about  2,000 
feet  long,  extending  to  18  feet  depth  of  water,  and  for  dredging  the 
harbor  to  12  feet  depth  inside  this  breakwater,  this  work  being  com- 
pleted in  1880. 

The  approved  project  of  1880  provides  for  the  construction  of  an 
eastern  breakwater  as  a  protection  to  the  outer  harbor,  this  break- 
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water,  about  half  a  mile  long,  to  extend  from  the  vicinity  of  Bartletts 
Reef  to  the  vicinity  of  the  Middle  Ground  Shoal,  or  until  it  gives  suf- 
ficient protection  to  the  harbor  against  southerly  winds,  all  at  a  total 
cost  (estimated  in  1884)  of  from  $143,000  to  $191,000,  according  to 
length.  This  did  not  include  the  cost  of  a  li^ht-house  foundation  on 
the  western  end  of  the  structure.  The  positions  of  the  ends  of  this 
breakwater  have  not  been  definitely  detennined. 

At  the  adoption  of  the  present  project,  that  of  1880,  the  outer  harbor 
had  no  eastern  breakwater. 

To  June  30,  1899,  $147,799.04  had  been  expended  on  the  present 
project,  with  its  subsequent  additions,  completing  2,900  linear  feet  of 
the  eastern  breakwater,  at  a  cost  of  $143,011.85,  and  under  an  addition 
to  the  project  in  1884  a  cut  across  Noyes  Shoal,  160  feet  wide  and  17 
feet  deep  at  mean  low  water,  had  cost  $4,187.22,  and  under  an  addition 
to  the  project  in  1896  a  dike  or  water  break  around  Stonington  Point 
had  cost  $3,352.77.  The  sum  of  $184,408.83  had  been  expended  on 
previous  projects,  including  the  western  breakwater  and  dredging  at 
the  entrance  of  the  harbor,  making  the  aggregate  expended  to  that 
date  under  projects  for  Stonington  Harbor  ^36,395.09.  The  deepen- 
ing of  the  harbor  has  brought  about  a  large  increase  in  commerce,  and 
the  construction  of  breakwaters  affords  a  harbor  of  refuge  for  vessels 
of  all  kinds  in  the  inner  and  outer  harbors,  which  is  extensively  used 
as  such.  The  maximum  draft  that  could  be  carried  to  the  docks,  at 
time  of  last  survey,  in  1895,  was  the  project  depth  of  12  feet  at  mean 
low  water,  and  as  far  as  known  that  depth  still  exists. 

During  the  fiscal  year  a  light  was  maintained  on  the  unfinished 
breakwater.     Nothing  in  furtherance  of  the  project  was  done. 

Table  of  comparalive  statwHcs. 


Vessels  of  all  kinds,  each  ar- 
rival and  departure,  togeth- 
er being  counted  as  one. 

Freight  tonnage. 

Date. 

Received 

and 
shipped. 

Compared  with  pre- 

Decrease. 

No. 

Draft. 

TonuttgL\ 

Increaae. 

1891 

6,300 
4,018 
3,201 
3,201 
3,950 
4,266 
3,466 
8,465 

Feci. 
2itol2 
3   to  12 
3   to  12 
3   to  12 
3  to  12 
2itol2 
2itol2 
2*  to  12 

4to  1,500 
30tol,500 
30tol,o00 
80  to  1,500 
20tol,500 

7to  1,500 
25tol,600 
25tol,500 

Tbns. 

274,014 

800,000 

306,760 

299,870 

322,814 

849,650 

845,500 

489,000 

3bn«. 

Tons. 

1882 

25,986 
6,750 

1P83 

1894..                          

5,880 

lH9f) 

22,944 
26,836 

1896...                         

lh9H 

4,150 

1899....                    

143,500 

The  estimated  value  of  this  commerce  for  1899  is  $84,984,125. 

No  new  lines  of  transportation  have  been  established  during  the  year. 

July  1, 1899,  balance  unexpended $1, 058.  74 

June  30, 1900,  amount  expended  during  fiscal  year 484. 95 

July  1, 1900,  balance  unexpended 573.  79 

(See  Appendix  E  2.) 

S.  Mystic  Ri/vef\  Connectiaut. — ^Mystic  River  is  a  narrow  tidal  stream 
in  the  eastern  part  of  the  State  of  Connecticut.  The  navigable  part 
of  the  river  extends  in  a  general  northeasterly  direction  for  nearly  4 
miles  from  Fishers  Island  Sound,  past  the  villages  of  Noank,  W  est 
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Mystic,  and  Mystic,  above  which  places  it  receives  the  discharge  oi 
several  small  fresh- water  streams.  The  village  of  Mystic  lies  on  both 
the  east  and  west  banks  of  the  river,  about  3  miles  above  Fishers 
Island  Sound.  At  this  point  the  river  is  crossed  by  a  highway  bridge 
with  a  draw.  Nearly  a  naif  mile  farther  down  is  the  drawbridge  of 
the  New  Nork,  New  Haven  and  Hartford  Railroad. 

Directly  opposite  the  mouth  of  the  river  lie  Mystic,  or  Ram,  Island 
and  Ram  Island  Shoal,  which  cause  the  channel  to  divide  and  branch 
oflf  sharply  to  the  northeast  and  southwest  The  northeast  channel  is 
18  feet  or  more  in  depth  and  of  suflScient  width,  but  crooked;  it  is  the 
one  used  by  large  vessels.  The  southwest  channel  opens  out  into  a 
broad  flat,  with  about  12  feet  available  depth.    • 

The  river  channel  up  to  within  a  half  mile  below  the  highway  bridge 
had  a  natural  low-water  depth  of  15  feet  or  more,  shoaling  to  about  lOi 
feet  near  the  bridge,  where  the  channel  was  very  narrow.  Its  width 
in  the  lower  part  (from  80  to  300  feet)  was  suflicient,  but  there  were 
several  bends  in  its  course,  which  made  it  somewhat  difficult  of  navi- 
gation. A  sketch  of  Mystic  River  was  printed  in  the  Annual  Report 
of  the  Chief  of  Engineers  for  1893,  page  898. 

The  mean  rise  of  tide  is  2i  feet. 

Under  act  of  Congress  of  August  11.  1888,  a  preliminary  examina- 
tion of  Mystic  River  was  made.  In  tne  report  on  this  examination 
(Annual  ifeport  of  the  Chief  of  Engineers  ror  1889,  p.  746)  a  project 
was  submitted  for  dredging  a  channel  15  feet  deep  at  mean  low  water 
and  100  feet  wide,  and  For  reducing  five  bends  in  the  channel,  at  an 
estimated  cost  of  $30,000. 

This  project  was  adopted  under  the  river  and  harbor  act  of  Septem- 
ber 19,  1890,  appropriating  funds  for  beginning  work. 

In  the  conduct  of  the  work  of  dredging  in  this  river,  a  rock  having 
over  it  a  least  depth  of  about  9  feet  has  been  uncovered  near  Morgan 
Point,  and,  as  it  lies  within  the  limits  of  the  proposed  channel^  it  should 
be  removed  to  a  depth  of  16  feet,  for  the  safety  of  navigation.  The 
project  for  this  improvement  has  therefore  been  enlarg^  to  provide 
tor  the  removal  of  this  rock  to  the  de^th  stated,  and  the  estimated  cost 
of  work  required  to  complete  the  project  has  been  increased  $6,600  to 
permit  the  removal  of  this  serious  obstruction  to  commerce. 

Up  to  Julv  1, 1899, 164,722  cubic  yards  of  sand  and  mud  had  been 
dredged.  The  channel  of  15  feet  depth  and  100  feet  width  had  been 
extended  to  the  highway  bridge  at  Mystic,  the  two  upper  bends 
had  been  widened  as  proposed,  and  the  lower  one  partly  as  proposed. 
No  work  had  been  done  upon  the  third  or  fourth  bend.  Expenditures 
to  the  same  date  had  been  $26,705.16.  The  work  done  has  rendered 
the  navi^tion  of  the  river  somewhat  easier.  The  channel  was  then 
complete  as  designed,  from  the  highway  bridge  at  Mystic  down  to 
and  including  the  second  bend,  li  miles,  being  15  feet  deep  at  mean 
low  water  and  100  feet  wide,  with  greater  widths,  up  to  300  feet,  at 
the  bends.  At  the  fifth  or  lower  bend,  which  is  opposite  the  shipyard, 
near  the  mouth  of  the  river,  the  15-foot  channel  was  from  150  to  300 
feet  wide. 

During  the  fiscal  year  ending  June  30,  1900,  the  appropriation  of 
March  3, 1899,  was  applied  to  the  removal  of  the  ledge  of  rock  in  the 
lower  bend  and  to  dreoginj^  at  the  entrance  and  at  the  fourth  and  fifth 
bends,  completing  the  project.    All  the  work  was  done  by  contract. 
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At  the  dose  of  the  fiscal  year  the  fnaxinnim  draft  over  the  improve- 
Doent  was  15  feet  at  mean  low  water.  Commerce  consists  of  local  sup- 
plies, shipbuilding  materials,  etc. 

Table  of  comparaHve  tUxtigtics. 


VttBels  of  all  Unas,  eftch  ar- 

Freight  tannage. 

Date. 

liyal  and  departure  togeth- 
er being  counted  as  one. 

Received 

and 
shipped. 

Compared  with  pre- 
ceding report 

No. 

Draft 

Tonnage. 

Increase. 

Decrease. 

un 

m 

7tol2 

20  to  800 

Tbru. 
81,996 

Tbnt, 

Tbfw. 

l»8a 

UMa 

UB6 :... 

418 
844 
800 

6tol6 
6  to  16 
6tol6 

100  to  600 
10b  to  600 
100  to  600 

28,060 
25,880 
21,667 

8,948 

va» 

2,880 

1897 

4,818 

vma 

1899 

880 

5tol6 

100  to  600 

82,060 

10,488 

a  Statlstios  not  received. 

The  reiK>rted  valae  of  this  commerce  for  1899  is  |d92.350. 
No  new  lines  of  transportation  have  been  establishea  during  the  year. 
The  above  statistics  do  not  include  the  business  of  the  shipyard  at  Noank,  which 
amounted  in  1899  to  a  total  tonnage  of  116,328. 

Jxdy  1,1899,  balance  unexpended $9,894.84 

June  30, 1900,  amount  expended  during  fisod  year 9,647.99 

July  1, 1900,  balance  unexpended 246.85 

(See  Appendix  E  3.) 

^  Thcmiea  Rimer ^  Cormectiovi. — ^This  river  is  a  tidal  stream  fonned 
by  the  confluence  of  two  small  streams  at  Norwich,  Conn.,  which  is 
tne  head  of  navi^tion,  and  extends  thence  to  Lon^  Island  Sound,  a 
distance  of  15  miles.  For  11  miles  above  its  mourn  the  river  has  a 
natural  channel  of  13  to  80  feet  depth,  but  for  the  upper  4  miles  the 
available  depth  was  originally  but  o  feet  at  mean  low  water.  The  tidal 
oscillation  is  3.1  feet  at  Norwich  and  2.5  feet  at  the  mouth.  The  lower 
stretch  of  the  river  forms  the  Jiarbor  of  New  London.  A  railroad 
bridge  with  a  draw  of  500  feet  clear  span  crosses  the  river  just  above 
New  London.    This  bridge  has  two  clear  openings  of  205  feet  each. 

Histories  of  the  iinprovement  of  this  river  near  Norwich  may  be 
found  in  the  Annual  Eeport  of  the  Chief  of  Engineers  for  1873,  pa^e 
981,  and  in  that  for  18T9,  page  331,  and  further  information  in  rela- 
tion to  presentproject  in  report  for  1895,  pages  760-61.  Shaws  Cove, 
New  London  Harbor^  is  a  cove  on  the  west  side  of  Thames  River, 
about  2  miles  above  its  mouth,  and  constitutes  the  southern  water 
front  of  the  business  portion  oi  the  city  of  New  London.  It  is  sepa- 
rated from  the  river  by  the  embankment  and  trestle  of  the  New  York, 
New  Haven  and  Hartford  Railroad,  having  a  draw  of  55  feet  width. 
The  natural  depth  in  Shaws  Cove  was  from  2i  to  8  feet  at  mean  low 
water  in  a  narrow  and  crooked  channel  bordered  by  flats.  The  latest 
published  maps  of  the  river  will  be  found  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1894,  page  628,  and  of  Shaws  Cove,  1898,  page 
904.     Harbor  lines  were  establidied  in  Shaws  Cove  in  1893. 

Under  an  appropriation  made  in  1836  a  project  was  adopted  for  mak- 
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ing  a  channel  14  feet  deep  at  high  water  (11  feet  at  low  water),  by 
dredging  and  by  building  dikes,  at  an  estimated  cost  of  $72,660.  Work 
was  stopped  in  1839  by  exhaustion  of  appropriations  before  the  project 
was  completed. 

Under  an  appropriation  made  in  1866  a  project  was  adopted  for 
dredging  to  make  a  channel  of  11  feet  depth  iit  mean  low  water.  This 
was  modified  in  1879  to  make  the  depth  14  feet  at  mean  low  water,  and 
in  1882  training  walls  were  projected  to  maintain  the  channel,  the 
width  o|  which  was  placed  at  200  feet.  In  compliance  with  the  river 
and  harbor  acts  of  1888  atid  1892,  the  project  was  extended  to  provide 
for  a  depth  of  16  feet  up  to  Allyn  Pomt,.  5  miles  below  Norwich,  and 
for  a  channel  100  feet  wide,  with  an  anchorage  basin  adjacent,  in  Shaws 
Cove^  New  London,  where  the  depth  was  to^be  12  feet. 

The  present  project  therefore  consists  in  making  and  maintaining  by 
dred^ng  and  a  system  of  training  walls  a  channel  200  feet  wide  from 
New  Liondoh  to  Norwich  to  be  16  feet  deep  at  mean  low  wat^r  to  Allyn 
Point,  and  thence  to  Norwich  to  be  14  feet  deep,  together  with  dredging 
in  Shaws  Cove,  New  London,  to  make  a  channel  100  feet  wide  and  12 
feet  deep  and  an  anchorage  basin  of  the  same  depth  and  of  about  7i 
acres  area.  The  estimated  cost  from  the  beginning  is  $467,600.  The 
estimated  cost  of  maintaining  the  channel  is,  approximately,  ^,000 
per  year. 

Up  to  June  30, 1899,  $388,002.17  had  been  expended  under  the  pres- 
ent project.  Three  of  the  five  proposed  training  walls  had  been  com- 
pleted, and  the  fourth  nearly  so.  The  proposed  river  channel  was 
completed  to  Allyn  Point;  thence  to  NdfWich  it  had  been  made  the  full 
deptn  of  14  feet,  with  widths  from  175  to  100  feet.  The  12-foot  chan- 
nel in  Shaws  Cove  had  been  completed,  «nd  the  anchorage  basin  had 
been  half  finished. 

During  the  fiscal  year  ending  June  30,  1900,  the  appropriation  of 
March  3,  1899,  was  applied  to  the  project  and  to  the  completion  of  the 
survey  provided  for  in  the  act.  The  greater  part  of  the  middle  ground 
at  Norwich  was  removed,  and  nearly  all  of  the  projected  work  in  Shaws 
Cove  completed  by  dredging  under  contract.  The  sale  of  the  con- 
tractor's plant,  and  his  inability  to  carry  on  the  work,  necessitated  the 
annulment  of  his  contract.  The  work  will  be  completed  by  the  United 
States  at  the  earliest  practicable  date. 

Further  appropriations  will  be  applied  to  maintenance  and  improve- 
ment by  restoring  project  dimensions  where  impaired,  and  to  wid- 
ening cnannels  which  have  not  yet  been  opened  to  full  width. 

A  report  upon  the  survey  of  New  London  Harbor,  and  a  project  for 
its  improvement,  were  submitted  and  printed  in  House  Doc.  No.  392, 
Fifty -sixth  Congress,  first  session;  it  is  also  herewith  as  Appendix  E  17. 

Commerce  at  Norwich  and  Allyn  Point  consists  mainly  of  coal,  lum- 
ber and  other  building  materials,  iron,  and  miscellaneous  goods.  The 
work  done  has  reduced  the  cost  of  transportation  by  enabling  freight 
to  be  brought  in  vessels  of  14  feet  draft  instead  of  8  feet.  Tne  river 
commerce  of  the  present  day  could  not  have  been  carried  without  the 
increased  depth. 

Commerce  in  Shaws  Cove  consists  mainly  of  lumber  and  coal.  Fish- 
ing steamers  and  pleasure  boats  use  the  cove  for  wintering  and  for 
fitting  out  in  the  spring.  The  work  done  has  added  materially  to  the 
convenience  of  this  na\igation,  and  has  increased  its  amount. 
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•  of  comparative  statistics. 

Vessels  of  all  kinds,  each  arrival 
and  departure  together  being 
countea  as  one. 

Freight  tonnage. 

Date. 

Received 

and 
shipped. 

Compared  with  pre- 
ceding report. 

No. 

Draft. 

Tonnage. 

Increase. 

Decrease. 

1»0 

810 
219 
1,906 
1,217 
1,844 
1,762 
2,431 
1.655 

Feel. 
4  to  16 
4  to  16 
4  to  16 

4  to  16 
6  to  19 

5  to  19 
5  to  19 
5to2H 

100  to  1,500 
100  to  1,500 
100  to  1.600 
100  to  1,600 
100  to  1,900 
100  to  1,900 
100  to  1,900 
100  to  2, 150 

Tons. 
467,144 
609,668 
546,900 

Jbns. 

Tom. 

1»1 

142,424 

1898 

62,668 

1894 

im& 

424,946 

874.724 

459,688. 

1,209,123 

121,956 

1897 

50,221 

189S 

84,864 

18990 

a  This  report  includes  all  the  commerce  at  and  above  New  London.  The  previous  reports  covered 
only  Shaws  Cove  and  Thames  River  above  New  London.  No  comparison  between  this  and  the  pre- 
vious reports  is  possible. 

The  reported  value  of  thie  commerce  for  1899  was  $62,500,679. 

Two  new  lines  of  transportation  were  established  during  the  year,  one  plving  be- 
tween Halifax,  New  London,  and  West  Indian  ports,  call^  the  **  Colonial  Line  "  of 
steamers;  and  the  other,  a  tugboat,  chartered  by  the  United  States  Government, 
making  daUy  trips  from  New  l2)ndon  to  Gull  Island  and  Plum  Island,  New  York. 

July  1,  1899,  balance  unexpended $20,497.83 

June  30, 1900,  amount  expended  during  fisod  year 14,503.40 

July  1,  1900,  balance  imexpended 6,994.43 

July  1,  1900,  outstanding  Uabihties 1,170.80 

July  1,  1900,  balance  available 4,823.63 

Amount  (estimated)  required  for  completion  of  existing  project 49,  IGO.  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1902,  in  addition  to  the  balance  available  July  1,  1900: 

For  works  of  improvement $12,000.00 

For  maintenance  of  improvement 8,000.00 

20,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 
of  1899,  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  E  4.) 

6.  Connecticut  Hiver  below  Ha/rtford^  Conn, — ^The  Connecticut  River 
below  Hartford  is  a  large  stream.  For  the  first  21  miles  it  flows  in  a 
winding  course,  mostly  through  alluvial  meadows,  which  are  over- 
flowed at  high  water,  and  whicn  consist  of  a  light,  sandy  soil,  easily 
undermined.  For  the  remaining  29  miles  to  Ix)ng  Island  Sound,  at 
Saybrook  Point,  the  course  is  straighter,  the  banfa  more  permanent, 
and  generally  harder.  A  gauge  has  been  established  at  Hartford 
whose  zero  is  the  lowest  stage  that  the  water  is  known  to  have 
reached  from  natural  causes.  Closing  the  gates  at  the  Holyoke  Dam 
in  time  of  drought  has  caused  the  water  to  fall  lower. 

The  usual  low- water  stage  of  the  river  in  the  summer  is  about  1  foot 
on  this  gauge.  Spring  freshets  ordinarily  rise  to  20  feet;  the  highest 
recorded  st^e  of  water  is  29  feet. 

The  average  tide  at  Saybrook  is  Z\  feet;  at  Hartford  it  is  1  foot, 
though  when  the  water  stands  above  5  feet  on  the  Hartford  gauge  the 
tide  there  is  not  perceptible.  The  low- water  slope  of  the  river  from 
Hartford  to  Saybrook  averages  0.0468  foot  per  mile.  The  bed  of  the 
river  through  the  alluvial  meadows  within  10  miles  of  Hartford  is 
constantly  cnanging  from  the  undermining  of  the  banks.     It  is  said 
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that  in  places  it  has  changed  its  position  half  a  mile.  The  bars  in  this 
part  of  the  river,  after  being  dredged,  form  again  during  freshets  and 
ice  jams,  so  that  some  of  them  require  to  be  dredged  annually,  others 
less  frequently.  This  part  of  the  river  was  workSi  upon  by  corpora- 
tions and  by  private  parties  at  various  times  between  1800  and  1870. 
Several  small  stone  piers  to  deepen  the  channel  at  shoal  places  were 
built  in  this  way.  Some  of  these  are  covered  by  new  banks,  the  chan- 
nel has  shifted  to  the  opposite  side  of  others,  and  others  still  have 
been  dredged  out  because  they  had  come  to  be  obstructions.  The 
depth  sought  by  these  works  was  6  feet  at  low  water. 

Before  the  beginning  of  improvements  by  the  United  States  the  avail- 
able depth  over  Say  brook  Bar  was  7  feet  at  mean  low  water;  thence  to 
Bbrtford  the  available  depth  over  the  shoalest  of  the  river  bars  was 
about  5  feet  at  low  water,  bemg  generally  at  its  minimum  after  the  spring 
freshets,  and  increasing  as  the  period  of  summer  low  water  continued. 

By  act  of  July  4, 1836,  Congress  appropriated  $20,000  ''for  improv- 
ing the  harbor  at  Saybrook  by  removing  the  bar  at  the  mouth  of  the 
Connecticut  River."  A  survey  was  made  and  a  plan  submitted  for 
dredging  a  cut  600  feet  wide  and  12  feet  deep  at  mean  low  water,  at  an 
estimated  cost  of  $54,380.50.  A  channel  was  dredged  1,500  feet  long, 
50  feet  wide,  and  from  11  to  12  feet  deep  in  1840;  it  almost  completeyr 
filled  up  during  the  storms  and  freshets  of  the  following  winter  and 
spring.  No  further  appropriation  was  made  for  this  project  except  to 
pay  a  balance  due  the  contractors. 

By  act  of  March  2, 1867,  Congress  ordered  a  survey  of  the  Connecti- 
cut Kiver,  which  was  made  that  year,  and  which  embraced  the  principal 
bars  and  obstructions  between  Hartford  and  Long  Island  Sound.  The 
report  upon  this  survey,  printed  in  the  Annual  Keport  of  the  Chief  of 
Engineers  for  1868,  page  754,  presented  a  plan  for  unproving  the  river 
below  Hartford  by  dredging  to  make  a  channel  8  feet  deep  at  low  water 
and  100  feet  wide  in  the  river;  8i  fe«t  deep  and  200  feet  wide  at  Say- 
brook  Bar,  at  the  mouth  of  the  river;  protecting  the  shore  at  Hartford 
and  Wethersfield  by  piling,  and  removing  Chester  Kock,  at  a  total  esti- 
mated cost  of  $70,000,  witn  an  estimate  of  $10,000  as  the  annual  cost 
of  maintaining  these  channels.  This  project  was  adopted  under  author- 
ity of  the  river  and  harbor  act  of  18y0,  which  made  an  appropriation 
for  beginning  the  work. 

In  1873  a  project  was  adopted  for  improving  the  channel  at  Saybrook 
Bar,  at  the  mouth  of  the  river,  by  dredging  and  by  building  three  jet- 
ties, at  an  estimated  cost  of  $336,610.  Two  of  the  proposed  jetties 
were  completed  in  1881,  and  the  third  was  found  to  be  unnecessary. 

In  1880  a  plan  was  adopted  for  permanent  improvements  at  the  worst 
six  bars  in  the  river  by  riprap  wing  dams  or  dikes,  mattresses,  shore  pro- 
tection, and  rectification  of  the  banks,  at  an  estimated  cost  of  $330,487. 
Dikes  at  Hartford  and  Glastonbury  bars  were  built.  In  1887,  when  it 
had  become  evident  that  these  constructions  would  not  sufliciently 
reduce  the  amount  of  dredging  required  each  year,  the  plan  was  aban 
doned,  and  the  project  of  1870  for  annual  dredging  was  reverted  to,  mod- 
ified to  provide  for  a  depth  of  9  feet  at  extreme  low  water,  together 
with  estimates  for  completing  the  Sajrbrook  jetties  and  dredging 
between  them  to  12  feet  depth,  at  an  estmiated  cost  of  $80,000.  This 
was  modified  in  1889  to  include  raising  the  Hartford  Dike  to  16  feet 
above  low  water,  at  an  estimated  cost  of  $50,000. 

The  present  project  is  therefore  the  project  of  1870,  modified  to  pro- 

Digitized  by  VjOOQIC 


RlYEE  AND  HABBOE  IMPROVEMENTS. 


121 


vide  for  a  channel  from  Long  Island  Sound  to  Hartford,  Conn.,  to  be 
400  feet  wide  and  12  feet  deep  at  mean  low  water  across  Saybrook  Bar, 
«h1  thence  to  Hartford  to  be  100  feet  wide  (or  as  nearly  that  as  practi- 
cable) and  9  feet  deep  at  extreme  low  water,  or  about  10  feet  at  ordi- 
nary summer  low  tide,  the  channels  to  be  maintained  by  annual  dredging 
in  the  river  and  by  enlarging  the  Saybrook  jetties  and  the  Hartford 
Dike,  at  an  estimated  cost — 

For  azmnal  dredginff 110,000 

For  permanent  work,  which  mcludes  the  dredging  at  Saybr^k  Bar  (eeti- 
mated  in  1889) 130,000 

The  maintenance  of  navi^ble  channels  by  annual  dred^ng  has  been 
held  paramount  in  the  project,  and  is  the  only  work  of  improvement 
done  upon  this  river  since  1887,  the  available  funds  at  no  time  having 
been  sufficient  for  enlarging  the  dike  or  Saybrook  jetties  or  for  addi- 
tional dredging  at  Saybrook  Bar.  The  jettfes  and  the  channel  between 
them  are  constantly  aeteriorating,  and  are  now  in  a  condition  demand- 
ingattention. 

The  total"  amount  expended  by  the  United  States  for  this  improve- 
ment from  1836  to  June  30, 1899,  was  $477,111.25. 

On  July  1, 1899,  annual  dredging  was  in  progress  to  remove  the  shoals 
which  had  formed  during  the  freshets  of  the  preceding  spring.  Dredg- 
ing was  resumed  near  the  close  of  the  fiscal  year  to  clear  the  channels 
after  this  vear's  flood,  and  is  in  progress  at  the  date  of  this  report. 
The  annual  dredging  will  usually  be  oetween  May  20  and  August  15. 

Sketches  of  the  Connecticut  River  from  Hartford  to  Rocky  Hill  and 
of  Saybrook  Bar  were  printed  in  the  Annual  Report  of  the  Chief  of 
Engineers  for  1885,  page  636.  The  river  from  the  Sound  to  Hartford 
is  £own  on  Coast  Survej^  charts  253,  254,  255,  and  256. 

Commerce  consists  mainly  of  coal,  stone  (shipped  from  Portland  and 
vicinity),  building  materials,  and  miscellaneous  freight. 

The  work  done  and  being  done  has  reduced  freighte  on  these  articles 
materially,  and  without  the  improvements  there  could  be  little  com- 
merce on  the  river. 

The  maximum  draft  that  could  be  carried  June  30, 1900,  at  extreme 
low  water  over  the  shoalest  part  of  the  river  under  improvement  was  9 
feet 

Any  appropriation  in  excess  of  the  estimated  cost  of  annual  dredg- 
ing (|l0,000)  will  be  applied  to  repairs  of  the  Saybrook  jetties. 

Table  of  comparative  gtaiistics. 


Ve»el8  of  all  kinds,  each  ar- 
rival and  departure  together 
being  counted  as  one. 

Freight  tonnage. 

Date. 

Received 

and 
shipped. 

Compared  with  pre- 
ceding report. 

No. 

Draft. 

Tonnage. 

Increase. 

WW 

Feel. 

7tol2 

7tol2 

7tol2 

7tol2 

6tol2 

6  to  12 

6tol2 

6tOl2 

100  to     600 
100  to  1,000 
100  to  1,000 
100  to  1,600 
100  to  1,600 
100  to  1,600 
100  to  1,600 
100  to  1,600 

1,095,000 
660,000 
660,000 
712,000 
772,000 
648,000 
666,000 
700,000 

Tbn$. 

Toru. 

W88 

1,200 
1,130 
1,800 
1,800 
1,860 
1,360 
1,400 

445,000 

mi 

""ib2,m 
60,000 

90,000 

1895 

]»6 *..;*";""■ 

1»7 

124,000 

1898 !..i"!'i;'.iir 

17,000 
«86,000 

im 

The  reported  value  of  this  commerce  for  1899  was  $47,000,000. 
One  new  line  of  transportation  was  established  during  the  year. 
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July  1,  1899,  balance  unexpended 119,058.76 

June  30,  1900,  amount  expended  during  fiscal  year 9, 953. 19 


July  1,  1900,  balance  unexpended 9,105.56 

July  1,  1900,  outstanding  liabilities $1,603.76 

July  1,  1900,  amount  covered  by  imcompleted  contracts 6, 382. 24 

7,986.00 


July  1,  1900,  balance^available 1,119.56 


Amount  (estimated)  required  for  completion  of  existing  project 110, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  endmg  June  30, 
1902,  in  addition  to  the  balance  available  July  1,  1900: 

For  works  of  improvement $10, 000. 00 

For  maintenance  of  improvement 10,000.00 

20,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 
of  1899,  and  of  sundry  civil  act  of  Jime  4,  1897. 

(See  Appendix  E  5.) 

6.  Harbor  of  refuge  at  Duck  Island  Harbor^  Connecticut — Duck  Island 
Harbor  is  a  bay  on  the  north  shore  of  Lon^  Island  Sound.  It  is  about 
7  miles  west  or  the  mouth  of  the  Connecticut  River  and  midway  be- 
tween the  harbors  of  New  Haven  and  New  London.  In  this  distance 
of  46  miles  there  is  no  harbor  of  sufficient  size  and  depth  to  shelter  any 
considerable  part  of  the  general  commerce  of  the  Sound.  Duck  Island 
Harbor  has  a  large  anchorage  area,  with  depths  of  16  feet  or  more  at 
low  tide,  and  wim  a  good  holding  bottom.  It  is  sheltered  from  the 
north  by  the  mainland,  partly  sheltered  from  the  east  by  Menunkete- 
suck  Point,  and  slightly  sheltered  from  the  south  by  Duck  Island,  an 
island  about  900  feet  long  (north  and  south)  by  300  leet  wide,  situated 
in  the  mouth  of  the  harbor,  rather  more  than  half  a  mile  west-southwest 
from  Menunketesuck  Point.     The  mean  tidal  oscillation  is  3.8  feet. 

The  project  for  this  improvement,  adopted  by  the  river  and  harbor 
act  of  1890,  provides  for  the  construction  of  three  riprap  breakwaters 
of  3,000, 1,750,  and  1,130  feet  length,  respectively,  inclosing  and  shelter- 
ing an  area  of  about  115  acres,  with  two  ample  entrances.  The  adopted 
grade  is  6  feet  above  high  water,  with  crown  of  10  feet  and  slopes  of  2 
on  3  outside  and  1  on  1  inside.  The  estimated  aggregate  cost  is  $463, 540. 
For  map  see  Annual  Report  of  the  Chief  of  Engineers  for  1887,  page  644. 

Work  under  this  project  was  begun  in  May,  1891,  and  up  to  June  30, 
1899,  $113,840.20  had  been  expended,  and  2,770  linear  feet  of  the  we^t 
breakwater  had  been  built,  extending  westwardly  from  Duck  Island  to 
a  low- water  depth  of  17  feet.  A  light  was  maintained  at  the  end  of  the 
unfinished  structure  until  August  8,  1899,  when  it  was  transferred 
to  the  Light-House  Establishment. 

The  west  breakwater  now  affords  a  limited  shelter  from  south  and 
southeast  storms,  and  is  to  some  extent  sought  for  that  purpose.  It  is 
within  230  feet  of  its  projected  length,  and  its  extremity  is  in  deep 
water  and  on  soft  bottom.  The  increased  unit  cost  suggests  the 
propriety  of  considering  the  west  breakwater  completed.  Future 
appropriations  will  be  applied  to  commencing  the  construction  of  the 
breakwater  eastward  from  Duck  Island. 

The  commerce  to  be  benefited  by  this  improvement  is  the  passing 
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commerce  of  Long  Island  Sound,  which  may  find  it  convenient  or  neces- 
sary to  seek  shelter  behind  the  breakwater  during  storms.  Its  value 
can  not  be  estimated  with  any  accuracy. 

A  record  kept  bv  the  light  keeper  showed  that  188  vessels  had  been 
anchored  behind  the  breakwater  auring  the  year  ending  July  1,  1897. 

No  report  has  been  received  for  this  year. 

Julyl,  1899,  balance  unexpended $169.80 

Jime30,  1900,  amount  expended  dnring  fiscal  year 66.20 

Jaly  1,  1900,  balance  unexpended 93.60 

Amount  (eetunated)  required  for  completion  of  existing  project 349, 540. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1902,  in  addition  to  the  balance  unexpended  July  1, 1900 20, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
.   harbor  acts  of  1866  and  1867  ana  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  E  6.) 

7.  New  Haven  Harbor^  Cormecticut, — New  Haven  Harbor  is  a  bay  in 
the  north  shore  of  Lonff  Island  Sound,  extending  about  4  miles  inland 
and  from  1  to  2  miles  wide.  The  Mill  and  Quinnipiac  rivers  empty  into 
the  head  of  the  harbor  from  the  northeast.  They  are  navigable  for 
about  1  and  3  miles,  respectively,  above  their  mouths.  The  mean 
range  of  tides  is  6.1  feet. 

The  harbor  channel  is  from  400  feet  to  a  mile  wide,  with  mud  and 
sand  flats  on  either  side.  When  the  Government  began  work  in  this 
harbor  in  1867  the  available  low- water  depth  from  the  wharves  to 
Cranes  Bar,  one-third  way  down  the  harbor,  was  9  feet;  thence  to 
Fort  Hale,  halfway  down,  it  was  16  feet  or  over.  Just  below  Fort 
Hale  was  a  broad  shoal  of  very  soft  mud  extending  across  the  channel, 
with  13  feet  available  depth  at  mean  low  water.  The  harbor  entrance 
was  partly  obstructed  by  several  sunken  rocks. 

Several  plans  for  removing  certain  of  the  rocks  at  the  harbor  entrance 
have  been  proposed,  and  work  upon  two  of  them  was  begun.  Before 
they  were  completed  the  light-house  was  removed  to  Southwest  Ledge, 
and  the  project  for  breakwater  construction  at  the  harbor  entrance  was 
adopted,  using  these  rock  shoals  as  a  base  and  making  their  removal 
unnecessar}^. 

Under  the  appropriation  of  1871  the  project  was  extended  to  include 
dredffing  a  channel  in  the  harbor.  This  was  at  first  designed  to  be  13 
feet  deep  at  mean  low  water  and  200  feet  wide.  When  appropriations 
were  made  beyond  what  was  required  for  completion  of  the  project  it 
was  from  time  to  time  extended,  and  now  consists  in  making  a  channel 
16  feet  deep  at  mean  low  water  and  from  400  to  700  feet  wide  from 
Tomlinsons  Bridge,  at  the  head  of  the  harbor,  to  Long  Island  Sound, 
by  dredging  and  construction  of  a  dike  to  contract  the  channel  width 
over  Fort  Hale  Bar,  at  an  estimated  cost  from  beginning  of  $348,000. 
Details  concerning  the  several  extensions  of  the  project  were  printed 
in  the  Annual  Report  of  the  Chief  of  Engineers  for  1895,  page  777. 

For  maps  see  Annual  Report  of  the  Chief  of  Engineers  for  1889, 
page  678,  page  702  of  report  for  1896,  and  House  Doc.  No.  82,  Fifty- 
fiftn  Congress,  first  session. 

Harbor  lines  for  New  Haven  Harbor  were  established  by  the  Secre- 
tary of  War  November  17,  1894,  and  were  slightly  modified  and 
amended  by  him  March  2,  1895,  May  20,  1896,  and  May  6, 1900. 
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The  total  amount  expended  to  June  30,  1899,  was  $325,695.34,  at 
which  date  a  dike  had  been  built  from  Sandy  Point  to  contract  the 
channel  width  on  Fort  Hale  Bar,  the  length  of  its  channel  arm,  2,089 
feet,  being  about  two-thirds  the  projected  length;  the  channel  up  to 
the  wharves  had  been  made  16  feet  deep  at  mean  low  water  and  from 
400  to  700  feet  wide,  except  across  Fort  Hale  Bar,  where  the  width 
was  200  feet. 

A  resurve;^  of  the  harbor  was  made  in  Juljr  and  August,  1896,  and 
a  revised  project  presented  to  Confess  and  printed  in  House  Doc.  No. 
82,  Fiftv-fifth  Congress,  first  session,  also  in  Annual  Report  of  the 
Chief  of  Engineers  for  1897,  page  974.  It  was  adopted  in  part  in  the 
act  of  March  3^  1899,  and  a  continuing  contract  authorized,  $50,000 
being  appropriated.  The  project  as  adopted  by  Congress  provides 
for  a  main  cnannel  20  feet  deep  at  mean  low  water,  400  feet  wide  over 
the  outer  bar,  and  300  feet  tnence  to  Tomlinsons  Bri^e,  with  three 
anchorage  basins  of  20,  16,  and  12  feet  depth,  respectively,  at  mean 
low  water,  to  accommodate  different  classes  of  shipping. 

At  the  beginning  of  the  past  fiscal  year  a  continmng  contract  was  in 
force  for  the  completion  of  the  project  at  6  cents  per  cubic  yard.  A 
large  dredge  was  started  on  December  8, 1899,  whicn  had  finished,  at  the 
dose  of  the  fiscal  year,  a  channel  not  less  than  20  feet  deep  at  mean 
low  water  from  the  Sound  to  Canal  Dock,  a  distance  of  about  4  miles, 
200  feet  in  width  below  Sandy  Point  dike,  and  80  feet  in  width  above 
that  point,  474,304  yards  having  been  removed. 

The  total  yardage  is  3,287,000,  and  at  the  price  bid,  with  administra- 
tion costs  added,  uie  cost  will  not  exceed  $225,000. 

On  June  30, 1899,  the  maximum  draft  that  could  be  carried  over  the 
shoalest  part  of  the  improvement,  which  is  in  the  upper  part  of  the 
harbor,  was  14  feet  at  mean  low  water.  The  Fort  Hale  Channel  still 
retains  16  feet  depth,  but  has  narrowed  25  to  50  feet  by  caving  in  of 
the  side  banks. 

The  commerce  of  New  Haven  consists  mainly  of  coal,  iron,  lumber, 
and  miscellaneous  freights.  The  increased  depth  resulting  from  the 
improvement  has  facilitated  the  transportation  of  these  freights  and 
lessened  the  delay  for  tides.  A  large  part  of  the  present  commerce 
could  not  have  been  carried  on  without  the  improved  channel. 

Ibble  of  comparative  sUOiglics, 


Vessels  of  all  kinds,  each  ar- 
rival and  departure  together 

Freight  tonnage. 

Date. 

Received 

and 
shipped. 

Compared  with  pre- 
ceding report 

No. 

Draft 

Tonnage. 

Increase. 

Decrease. 

1880 

18,845 
18,025 
29,093 
29,860 
81,400 
28,650 
28,698 

FeeL 
6  to  18 
6to20 
6  to  20 
6  to  22 
6  to  22 
6to22 
6  to  22 

100  to  1,000 
100  to  1,200 
100  to  1,800 
100  to  2,600 
100  to  2,600 
100  to  2,600 
100  to  2,000 

Tbru. 
2,206,818 
2,980,400 
8,148,000 
8,184,000 
8,295,900 
8,052,000 
8,440,700 

Tons. 

TbfM. 

1890 

774,587 
162,600 
41,000 
111,900 

""'888,766' 

1892 

1894 

1895 

1896 

243,900 

1899 

The  reported  value  of  this  commerce  for  1899  was  1261.586,000. 
No  new  line  of  transportation  was  established  during  the  year. 
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July  1,  1899,  balance  unexpended $50,304.66 

Amoont  appropriated  by  sundry  civil  act  approved  June  6, 1900 50, 000. 00 

100,304.66 
Jane30,  1900,  amount  expended  during  fiscal  year 24,338.17 

Jnly  1,  1900,  balance  unexpended 75,966.49 

Joiyl,  1900,  outstanding  liabilities $8,688.24 

July  1,  1900,  amount  covered  by  uncompleted  contracts 168, 761. 76 

177,450.00 

Amount  (estimated)  required  for  completion  of  existing  project 116, 915. 34 

Amount  that  can  be  profitably  expended  in  fiscal  year  endmg  June  30, 

1902,  in  addition  to  the  balance  unexpended  July  1,  1900 50,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
.   harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  E  7.) 

8.  SreaJcwaters  at  New  Ha/oen^  Conn. — New  Haven  is  the  only  natu- 
ral harbor  of  any  considerable  area  and  depth  on  Long  Island  Sound 
between  New  London  Harbor^  45  miles  east,  and  Huntington  Bay,  32 
miles  southwest.  At  this  point  Long  Island  Sound  is  at  its  widest, 
and  the  broad,  open  mouth  of  the  harbor  left  the  anchorage  grounds 
espoeed  to  storms  from  a  southerly  quarter,  so  that  vessels  driven  in  by 
stress  of  weather  were  frequently  obliged  to  cross  Fort  Hale  Bar,  goinc 
fn»n  2  to  4  miles  up  the  harbor,  and  to  anchor  in  the  dredged  channel 
in  order  to  reach  secure  shelter.    The  mean  rise  of  tide  is  6.1  feet. 

January  21, 1876,  a  resolution  of  the  House  of  Representatives  called 
"for  a  report  from  surveys  already  made  in  regara  to  the  expediency 
and  estimate  of  expense  of  a  breakwater  between  the  eastern  shore  of 
the  entrance  to  said  harbor  [New  Haven  Harbor]  and  Southwest  Ledge, 
so  called,  or  such  part  of  said  distance  as  may  be  found  most  expedient 
or  necessary  for  the  protection  of  said  harbor.''  In  reply  to  this  reso- 
lution a  report  was  made  January  27^  1876  (printed  in  the  Annual 
Report  of  tne  Chief  of  Engineers  for  1876,  Part  U,  p.  261),  with  esti- 
mates for  three  different  locations  for  the  breakwater. 

The  river  and  harbor  act  of  1879  appropriated  $30,000  for  the  "  con- 
struction of  a  breakwater  at  New  Haven,  Conn."  The  several  plans 
were  referred  to  The  Bcxard  of  En^neers,  whose  report  (printed  in  the 
Annual  Report  of  the  Cliief  of  Engineers  for  1880,  p.  449)  recommended 
two  riprap  breakwaters,  each  to  be  12  feet  wide  on  top.  the  top  being 
6  feet  above  mean  high  water,  one  to  extend  from  Soutnwest  Ledge  to 
Quixes  Ledge,  a  distance  of  3,'300  feet,  and  one  4,200  feet  long,  extend- 
ing northwest  and  southeast  and  overlying  Luddington  Rock,  the 
whole  estimated  to  cost  $1,311,134.  This  project  was  adopted,  and 
under  it  the  east  breakwater  was  built. 

The  river  and  harbor  act  of  1888  authorized  the  relocation  of  the 
western  breakwater,  and  a  modification  of  the  project  was  submitted 
b  the  Annual  Report  of  the  Chief  of  Engineers  for  1889.  The  river 
and  harbor  act  of  1890  appropidated  $120,000  for  constructing  break- 
water at  New  Haven,  Conn.,  "in  accordance  with  plans  submitted  by 
the  Chief  of  Engineers  in  the  report  for  1889,  page  678."  The  project 
for  tills  work,  flbus  modified,  consists  of  making  a  harbor  of  refuge  at 
Uie  entrance  to  New  Haven  Harbor  by  constructing  four  breakwaters, 
one  extending  from  Southwest  Ledge  to  Quixes  Ledge;  one  6,000  feet 
long,  extending  from  a  point  1,000  feet  north  64  degrees  east  from  Lud- 
dington Rock  southwesterly  across  the  rock;  one  about  4,200  feet  long, 
extending  northwesterly  from  a  point  6,000  feet  south  64  degrees  west 
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from  Luddington  Rock,  and  one  about  1,200  feet  long,  extending- 
southwesterly  from  Morgan  Point  on  the  east  side  of  the  harbor 
entrance,  llie  estimated  cost  of  the  whole  work  from  the  beginning" 
in  1879  was  $2,161,134. 

The  anchorage  outside  of  the  bar  which  will  be  sheltered  by  this 
breakwater  exceeds  2,000  acres,  and  has  depths  of  9  to  26  feet  at  mean 
low  water. 

A  sketch  of  New  Haven  Harbor,  showing  the  location  of  the  break- 
waters as  contemplated  under  the  existing  project,  was  printed  in  the 
Annual  Report  of  the  Chief  of  Engineers  tor  1889,  page  678,  and  the 
last  printed  sketch  may  be  found  in  annual  report  tor  1896,  page  702 

Up  to  July  1, 1899,  the  breakwater  from  Southwest  Ledge  to  Quixes 
Ledee  had  been  completed,  and  the  Luddington  Rock  breakwater 
had  been  made  4,500  feet  long,  and  1,490  feet  of  tne  west  breakwater  had 
been  built.  The  total  expenditures  to  this  date  had  been  $833,254.09. 
The  balance  available,  with  future  appropriations,  will  be  applied  to 
extension  of  the  west  breakwater  at  its  western  extremity,  and  in 
repair  of  any  settlement  which  may  have  occurred  in  the  part  last 
built. 

Four  lights  were  maintained  on  the  breakwaters  until  June  28, 1899, 
when  three  of  them  were  transferred  to  the  Light-House  Establish- 
ment. 

The  commerce  benefited  by  this  work  is  the  passing  commerce  of 
Lon^  Island  Sound.  During  1895,  151,356  vessels  were  observed 
passing  the  breakwaters,  and  3,925  vessels  were  observed  at  anchor  in 
the  mouth  of  the  harbor,  where  they  were  partly  under  their  shelter. 

No  estimate  of  the  value  of  this  commerce  can  be  made. 

July  1,  1899,  balance  unexpended |1, 746.91 

June  30,  1900,  amount  expended  during  fiscal  year 245.05 

July  1,  1900,  balance  unexpended 1,500.86 

Amount  feetimated)  required  for  completion  of  existing  project 1, 316, 134. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  enaing  June  30, 

1902,  in  addition  to  the  balance  unexpended  Jul3r  1,  1900 44,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  Jime  4, 1897. 

(See  Appendix  E  8.) 

9.  HovMotonic  River ^  Connecticut. — ^The  Housatonic  is  a  long,  shallow 
river  running  southward  through  Massachusetts  and  Connecticut,  emp- 
tying into  Ix>ng  Island  Sound  just  east  of  Stratford  Point,  about  15 
miles  southwest  from  New  Haven.  At  Derby,  13  miles  above  its  mouth, 
it  receives  the  discharge  of  the  Naugatuck,  a  small,  ra^id  river.  This 
point,  which  has  been  regarded  as  the  head  of  navigation,  is  neiirly  at 
the  head  of  tide  water.  About  a  mile  above  there  is  a  dam  across  the 
Housatonic  River  furnishing  large  water  power.  For  at  least  5  miles 
below  Derby  the  water  is  always  fresh. 

The  original  depth  on  the  worst  bars  in  the  river  (six  in  number)  was 
from  3.5  to  4.5  feet  at  mean  low  water;  there  was  also  a  bar  across  the 
river's  mouth  with  about  4  feet  low- water  depth.  The  mean  rise  of  tide 
at  Derby  is  4.2  feet;  at  the  mouth  of  the  river  it  is  about  6.2  feet. 

By  act  of  Congress  of  July  11,  1870,  a  survey  of  the  Housatonic 
River  was  ordered.  The  report  on  the  survey,  printed  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1871,  page  781,  presented  esti- 
mates for  making  a  channel  7  feet  deep  at  mean  low  water,  to  be  200 
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feet  wide  over  the  bar  at  the  mouth  of  the  river  and  150  feet  wide  in 
the  river,  by  dredging,  removing  Drews  Rock,  and  building  a  jetty  at 
Sow  and  Pigs  Reef,  the  channel  at  the  mouth  to  be  protected  on  the  east 
side  by  a  breakwater.  The  estimated  cost  was  $404,961,  of  which 
$368,475  was  the  estimated  cost  of  the  breakwater. 

This  project  was  adopted  imder  the  river  and  harbor  act  of  1871, 
which  inade  an  appropriation  for  beginning  the  work.  Dredging  was 
done  on  the  several  bars  in  the  river,  the  ]etty  at  Sow  and  rigs  Reef 
was  built,  and  under  a  modification  of  the  project  a  jetty  was  built  at 
Drews  Rock.  The  latter,  however,  caused  a  shoal  to  form  below  the 
rock,  and  in  1888  the  rock  was  removed,  as  originally  proposed.  Up 
to  1888  no  work  had  been  done  upon  the  bar  at  the  river's  mouth. 
This  was  considered  the  most  important  work  in  the  river,  but  the  chan- 
nel could  not  be  permanently  deepened  until  the  breakwater  was  con- 
structed, and  funds  suflScient  for  that  work  had  not  been  appropriated. 
In  1885  and  1886  certain  oyster  growers  who  wished  to  use  aredged 
material  for  oyster  beds  offered  to  dredge  across  the  outer  bar  without 
expense  to  the  United  States;  they  removed  52,888  cubic  yards  of  sand 
and  shells,  making  a  channel  70  leet  wide  and  9  feet  deep.  The  first 
severe  storm  following  completely  filled  the  outer  part  of  the  channel. 

In  1887  the  estimates  of  cost  were  revised  and  the  project  modified, 
reducing  the  width  of  channel  in  the  river  to  100  feet  and  proposing  a 
riprap  breakwater  to  be  built  to  half  tide  for  the  first  3,250  feet  from 
shore,  and  thence  for  about  2,500  feet  farther  to  be  built  to  6  feet  above 
high  water,  at  an  estimated  cost  of  $202,000.  The  reasons  for  this  were 
presented  in  Senate  Ex.  Doc.  No.  103,  Fiftieth  Congress,  firat  session, 
and  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1888,  page  554. 
This  modification  of  tne  project  was  adopted  under  the  river  and  narbor 
act  of  1888.  In  1893  tlie  project  was  further  modified  to  provide  for 
building  a  small  dike  below  Stratford  to  reduce  the  amount  of  dredg- 


tie  present  project  for  improvement  is,  therefore,  the  project  of  1871, 
subsequently  modified,  and  consists  in  making  and  maintaining  a  chan- 
nel 7  feet  deep  at  mean  low  water  from  Long  Island  Sound  to  the  head 
of  navigation,  about  13  miles,  to  be  100  feet  wide  in  the  river  and^200 
feet  wide  over  the  bar  at  the  mouth,  by  dredging,  removing  Drews 
Hock,  building  a  jetty  at  Sow  and  Pigs  Reef  and  a  small  dike  at  the 
bend  below  JStratford,  and  protecting  the  channel  at  the  mouth  of  the 
river  by  a  breakwater  al)out  5,750  feet  long.  The  estimated  cost,  from 
the  beginning  in  1871,  is  $275,500. 

A  survey  called  for  in  the  river  and  harbor  act  of  June  3,  1896,  was 
made,  and  a  report  and  revised  project  submitted  March  16, 1897.  The 
report  is  published  in  House  Doc.  No.  16,  Fifty -fifth  Congress,  first 
session,  and  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1897, 
p^  979. 

For  maps  of  the  whole  navigable  part  of  the  river  see  Annual  Report 
of  the  Chief  of  Engineers  for  1882,  page  616,  and  House  Doc.  No.  16, 
Fift^-fifth  Congress,  first  session;  and  of  the  mouth.  Annual  Report 
of  the  CTiief  of  Engineers  for  1886,  page  642,  and  1887,  page  608. 

July  1,  1899,  Drews  Rock  had  been  removed,  the  jetty  at  Sow  and 
Pigs  Reef  had  been  built,  the  dike  below  Stmtf ord  had  been  made  555 
feet  long,  and  the  breakwater  at  the  river's  mouth  had  been  made  5,821 
feet  long,  the  3,250  feet  nearest  shore  being  built  to  about  half -tide 
level,  and  the  outer  part  being  built  4  to  6  feet  above  high  water. 
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Dredging  had  been  done  on  the  several  bars  in  the  river  and  at  the 
mouth,  all  at  a  total  cost  of  $212,173.87.  The  last  dredging  on  the  bars 
above  the  mouth  of  the  river  was  completed  October  23, 1897,  at  which 
time  channels  over  the  bars  were  left  clean  at  project  dimensions.  On 
June  30, 1899, 8  feet  at  low  water  could  be  carried  across  the  bar  at  the 
mouth  of  the  river  and  from  5  to  7  feet  over  the  bars  above  the  mouth. 

During  the  past  fiscal  jrear  a  contract  was  made  for  the  application  of 
a  part  of  the  appropriation  of  March  3,  1899,^  to  the  approved  project 
by  dredging  across  the  bars  to  restore  the  project  dimensions.  At  the 
close  of  the  fiscal  year  work  under .  this  contract  had  not  been  begun. 

Additional  appropriations  will  be  applied  to  the  construction  of  the 
dike  near  Stratiora  and  in  dredging  the  bars  between  the  break- 
waters to  restore  project  dimensions. 

The  commerce  consists  mainly  of  coal,  iron,  building  materials, 
oysters,  raw  materials  for  manufacturers,  and  miscellaneous  freight 

The  work  done  and  being  done  has  enabled  vessels  to  enter  the  lower 
river  in  safety,  instead  of  waiting  for  high  tide  in  an  exposed  situation 
outside  the  mouth  of  the  river;  and  a  large  part  of  the  commerce  could 
not  have  been  carried  on  without  the  improved  channel. 

Table  of  comparative  statisticB, 


Venels  of  all  kinds,  each  ar- 

Freight tonnage. 

Date. 

rival  and  departure  togeth- 
er being  counted  as  one. 

Received 

and 
shipped. 

Compared  with  pre- 
ceding report. 

No. 

Draft 

Tonnage. 

Increase. 

Decrease, 

lS90a                

16,124 
12,215 
12,881 
1,260 
1,883 
650 

lto8 
lto8 
lto8 
2to8 
2to8 
2to8 
2to8 

ItoSOO 
lto400 
lto450 
8to460 
8to450 
8to450 
3to450 

Tom. 
188,800 
202,825 
159,880 
79.647 
88.200 
77,000 
64,712 

Tom, 

Tom. 

Ig92a 

68,625 

1893  « 

42,495 

18966      

80,188 

1897 

8,568 

1898  c    

6,200 

1899 

12,288 

a  Includes  the  small  vessels  used  in  the  ojster  industry  at  mouth  of  river. 
b  No  report  received  between  1898  and  1896. 
#  c  Does  not  include  freight  tonnage  of  oyster  industry  at  mouth  of  river. 

,     The  reported  value  of  this  commerce  for  1899  waa  $401,150. 

No  new  lines  of  transportation  have  been  established  during  the  year. 

July  1,1899, balance  unexpended $16,326.13 

June  30, 1900,  amount  expended  during  fiscal  year 414.80 


July  1, 1900,  balance  unexpended 15,911.33 

July  1, 1900,  amount  covered  by  uncompleted  contracts 4,900.00 


July  1,1900,  balance  available 11,011.33 

Amount  (estimated)  required  for  completion  of  existing  project 47, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jime  30, 
1902,  in  addition  to  the  balance  available  July  1,  1900: 

For  works  of  improvement $20,000.00 

For  maintenance  of  improvement 4,000.00 


Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 
of  1899,  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  E  9.) 


24,000.00 
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10.  Bridqeport  Harbor^  Connectieut, — This  harbor  extends  nearly  3 
miles  inlana  from  the  north  shore  of  Long  Island  Sound,  its  width  of 
about  a  mile  at  the  mouth  decreasing-  to  200  feet  between  the  opposite 
wharves  at  its  upper  end.  The  channel  in  every  part  of  the  haroor  is 
comparatively  narrow,  and  is  crossed  by  four  drawbridges.  Before 
the  first  work  was  done  by  the  United  States  the  depth  over  the  bars 
near  the  harbor's  mouth  was  5  feet  at  low  water,  and  above  the  bridges 
from  2  to  5  feet.     The  mean  rise  of  tide  is  6i  feet. 

In  1836  Congress  appropriated  $10,000  for  improving  this  harbor, 
and  again  a  like  amount  in  1862.  These  sums  were  expended  in  dredg- 
ine  near  the  mouth  of  the  harbor,  making  channels  60  to  100  feet  wide 
and  8  feet  deep  or  more  at  low  tide.  The  depths  made  did  not  prove 
permanent. .  Under  acts  of  Congress  of  June  23,  1866,  and  July  11, 
1870,  surveys  or  examinations  of  the  harbor  were  made,  and  the  report 
wpon  the  latter  examination  proposed  a  plan  for  improvement  by  dredg- 
ing a  channel  100  feet  wide  and  12  feet  deep  at  extreme  low  water,  and 
protecting  the  outer  channels  by  a  breakwater  extending  about  3,000 
feet  from  Long  Beach,  on  the  east  side  of  the  harbor  entrance,  all  at 
an  estimated  cost  of  $124,000.  This  project  was  adopted  in  1871,  when 
an  appropriation  was  made  for  beginning  work  upon  it. 

In  1875  the  dimensions  of  the  proposed  channel  were  modified  to 
make  it  12  feet  deep  at  mean  low  water  and  from  200  to  300  feet  wide 
up  to  the  lower  or  Stratford  Avenue  Bridge.  This  was  accomplished 
in  1882,  and  then  the  project  was  again  modified  to  include  widening 
the  channel  between  the  inner  beacon  and  the  Naugatuck  Dock,  a  dis- 
tance of  3,800  feet,  to  prevent  overcrowding  the  main  channel  by  ves- 
sels entering  for  shelter,  at  an  estimated  cost  of  $60,000.  This  work 
has  been  nearly  completed. 

In  compliance  with  the  terms  of  the  river  and  harbor  acts  of  1878 
and  1888,  the  project  was  extended  to  include  a  channel  100  feet  wide 
and  9  feet  deep  to  the  head  of  navigation  at  Berkshire  Mills,  and  again, 
under  the  terms  of  the  river  and  harbor  act  of  1890,  to  include  a  break- 
water from  The  Tongue  to  the  inner  beacon.  The  river  and  harbor 
act  of  1894  also  authorized  the  expenditure  of  the  appropriation  made 
for  deepening  the  channel  at  the  outer  bar,  and  the  project  was  extended 
to  provide  for  15  feet  depth  at  that  point. 

Under  the  authority  of  the  river  and  harbor  act  of  1894  a  survey  of 
the  harbor  was  made,  and  the  report  printed  in  the  Annual  Report  of 
the  Chief  of  Engineers  for  1896,  pages  803-805,  and  also  in  House  Doc. 
No.  61,  Fifty-fourth  Congress,  nrst  session,  submitted  estimates  for 
extending  the  15-foot  channel  to  the  lower  bridge,  making  it  300  feet 
wide  up  to  the  inner  beacon  and  200  feet  wide  above  that  beacon, 
which,  with  the  unfinished  work  of  the  then  existing  project,  was 
estimated  to  cost  $90,000. 

The  river  and  harbor  act  of  June  3,  1896,  appropriated  $28,000  for 
continuing  the  improvement  in  accordance  with  the  modified  project, 
$10,000  of  which  ^^  shall  be  expended  upon  Yellow  Mill  Pond  tor  con- 
structing a  channel  12  feet  deep  and  200  feet  wide  from  the  main  chan- 
nel to  the  causeway,  conditioned  upon  the  construction  by  the  city  of 
Bridgeport  of  a  drawbridge  at  the  causeway  upon  plans  approvea  by 
the  ^retary  of  War."  •  . 

In  the  act  of  March  3,  1899,  Congress  adopted  a  new  project  for 
Bridgeport  Harbor,  embracing  the  channels  previously  known  as 
ENG  1900 ^9 
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Bridgeport  Harbor,  Johnsons  Creek,  and  Black  Rock  Harbor,  all  of 
which  are  avenues  of  Bridgeport  commerce. 

The  project  provides  for — 

First.  The  main  channel  18  feet  deep  at  mean  low  water,  300  feet 
wide  from  the  outer  bar  to  the  inner  beacon;  thence  200  feet  wide  to 
the  lower  or  Stratford  Avenue  Bridge. 

Second.  Anchorage:  For  deep  draft,  18  feet  at  mean  low  water,  500 
feet  wide,  and  2,000  feet  long,  adjacent  to  the  main  channel  on  the  west 
and  immediately  above  the  inner  beacon;  for  light  draft,  12  feet  deep 
at  mean  low  water,  500  feet  wide,  and  1,500  feet  long,  adjacent  to  the 
main  channel  on  the  west  between  the  18-foot  anchorage  and  Nauga- 
tuck  Wharf,  and  of  the  same  depth  at  mean  low  water  adjacent  to  9ie 
main  channel  on  the  east  between  the  steel  works  point  and  the  lower 
bridge  extending  to  the  harbor  line. 

Third.  Pequonnock  River  Channel  from  the  lower  bridge  to  the  head 
of  navigation,  about  1  mile,  12  feet  deep  at  mean  low  water  and  100 
feet  wide. 

Fourth.  Yellow  Mill  Channel  from  the  main  channel  to  the  head  of 
Yellow  Mill  Cove,  about  1  mile,  12  feet  deep  at  mean  low  water  and 
100  feet  wide. 

Fifth.  Johnsons  River  Channel  from  the  main  channel  to  the  head  of 
navigation,  about  three-fourths  of  a  mile,  9  feet  deep  at  mean  low 
water  and  100  feet  wide. 

Sixth.  Black  Rock  Channel  from  the  head  of  Black  Rock  Harbor  to 
the  junction  of  Cedar  and  Burr  creeks,  thence  up  each  of  these  creeks 
to  the  head  of  navigation,  with  lengths,  respectively,  of  1^  miles  and 
one-half  mile,  9  feet  deep  at  mean  low  water  and  100  feet  wide. 

Seventh.  The  repair  and  maintenance  of  the  outer  and  inner  break- 
waters of  the  main  channel  and  the  one  connecting  Fayerweather  Island 
with  the  mainland  as  now  built,  and  the  construction  and  maintenance 
of  shore  protection  on  Fayerweather  Island  to  check  the  shifting  of 
the  beach. 

An  appropriation  of  $50,000  was  made  in  the  act  cited  and  a  con- 
tinuing contract  authorized. 

HarBor  lines  for  this  harbor  were  established  by  the  Secretary  of 
War  July  1.  1893,  and  modified  September  19,  1898. 

The  last  sketch  of  Bridgeport  Harbor  in  the  Annual  Report  of  the 
Chief  of  Engineers  was  printed  in  the  report  for  1893,  paj^e  940,  and 
a  complete  map  was  published  in  House  Doc.  No.  61,  Fifty-fourth 
Congress,  first  session. 

The  amount  expended  to  June  30,  1899,  was  $297,482.83,  and  at  that 
date  the  channel,  12  feet  deep  at  mean  low  water  at  the  entrance,  was 
200  feet  wide  for  a  length  of  about  1,300  feet;  thence  to  the  inner 
beacon,  3,100  feet,  the  12-foot  channel  was  about  300  feet  wide,  and 
.  thence  to  Naugatuck  Dock,  3,800  feet,  it  was  770  feet  wide.  From 
that  dock  to  the  lower  or  Stratford  Avenue  Bridge,  2,000  feet,  it  had 
shoaled  so  that  the  depth  was  from  10  to  11  feet.  Within  the  limits 
of  the  12-foot  channel  a  part  of  the  15-foot  channel  had  been  dredged, 
which  extends  from  the  entrance  to  the  inner  beacon,  a  distance  of  1 
mile,  and  is  220  feet  in  width.  Above  the  lower  bridge  the  channel, 
dredged  9  feet  deep  and  60  to  100  feet  wide,  was  still  nearly  of  that 
depth  and  width. 

A  channel  12  feet  deep  at  mean  low  water  and  100  feet  wide  had 
been  dredged  from  the  main  channel  to  Yellow  Mill  Bridge. 
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The  breakwater  at  Long  Beach,  built  in  1871-1873,  had  settled  some- 
what, and,  while  still  adequate  for  the  protection  of  the  channels  con- 
templated b^'^  the  earlier  projects,  required  some  repairs  and -extension 
to  secure  the  desired  protection  for  the  broader  and  deeper  channels 
of  the  present  project. 

The  Dreakwater  from  The  Tongue  to  the  inner  beacon  had  been  built 
to  its  fuU  projected  length  with  reduced  cross  section.  It  required 
some  enlargement  to  make  it  permanent. 

At  the  beginning  of  the  fis^  year  a  contract  was  in  force  for  com- 

*  Dieting  the  project  at  6  cents  per  cubic  yard  for  dredging  and  $2  per  ton 

for  riprap,  provided  the  work  was  executed  in  accordance  with  certain 

limitations  as  to  rate  of  progress.     At  the  close  of  the  fiscal  year  work 

under  this  contract  had  not  been  becun. 

Hie  maximum  draft  of  water  that  can  be  carried  through  the 
improved  channels  is  10  to  15  feet  to  the  lower  bridge  and  8  to  9  feet 
thence  to  the  upper  end. 

The  commerce  of  this  harbor  consists  of  coal,  iron,  building  mate- 
rals,  and  general  merchandise.  The  improvement  already  imtde  has 
made  it  possible  to  use  larger  vessels,  without  which  the  present  com- 
merce of  the  harbor  could  not  be  carried  on. 

Table  of  comparative  statulics. 


. 

Veaelfl  of  aU  kinds,  each  arri- 

Freight tonnage. 

Date. 

val  and  departure  together 
being  counted  as  one. 

Received 

and 
shipped. 

Compared  with  pre- 
ceding report. 

No. 

Draft. 

Tonnage. 

Increase. 

Decrease. 

uao 

24,278 
24,223 
18,572 
19,223 
18,728 
18,564 
18,770 
15,991 

6tpl8 
6  to  18 
6  to  18 
6  to  18 
6tol8 
12  to  18 
12  to  18 
12  to  18 

100  to  1,000 
100  to  1,000 
60  to  1,250 
50  to  1,250 
60  to  1, 250 
100  to  1,250 
100  to  1,250 
100  to  1,260 

Tons. 
1,814,157 
1,324,190 

968,659 
1,045,769 
1.030,451 
1,081,978 
1,196,563 
1,014,564 

7hn». 
a297,000 
10,033 

Tons. 

1892 

UM ..  . 

365,631 

vm 

77,110 

18» 

15,318 

vssn 

61,522 
114,590 

vm .      . 

1889 

181,999 

.a  Over  1889. 

The  reported  value  of  this  commerce  for  1899  is  $15,217,460. 

No  new  lines  of  transxx)rtation  have  been  established  during  the  year. 

July  1,  1899,  balance  unexpended $50,517.17 

Amount  appropriated  by  sundry  civil  act  approved  June  6,  1900 50, 000. 00 

100,617.17 
365.67 


Jane  30,  1900,  amount  expended  during  fiscal  year 

Julyl,  1900,  balance  unexpended 100,151.50 

July  1,  1900,  outstanding  babilities $5.00 

July  1,  1900,  amount  covered  by  uncompleted  contracts 151, 325. 00 

151, 330. 00 

Amount  (estimated)  required  for  completion  of  existing  project 63, 178. 50 

Amount  that  can  be  profitably  exfpended  in  fiscal  year  ending  June  30, 

1902,  in  addition  to  the  balance  unexpended  July  1,  1900 63, 178. 50 

Sabmitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acta  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  E  10.) 

11,  8augatv<)k  IiiA)€T  arid  Westport  Harbor^  Cormecticut, — Saugatuck 
River  is  a  tidal  stream,  the  navigable  part  of  it  extending  inland  about 
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4i  miles  by  course  of  channel  from  Long  Island  Sound  to  Westport, 
Conn.  It  has  a  natural  depth  of  6  feet  at  mean  low  water,  m  a  rather 
narrow,  crooked  channel,  up  to  the  railroad  bridge  at  Saugatnck, 
about  3  miles  from  the  sound;  thence  the  depth,  befoire  improvement, 
decreased  gradually  until  at  Westport  it  was  less  than  1  foot.  The 
channel  was  somewhat  obstructed  by  rocks  in  its  upper  part. 

For  nearly  2  miles  below  Westport  the  stream  is  rrom  200  to  1,200 
feet  wide;  below  this  it  expands  into  a  rather  broad  inner  bay,  with  a 
narrow  channel  following  the  west,  south,  and  east  shores  and  then 
turning  abruptly  to  the  southeast  and  passing  to  the  sound  between  ' 
Cedar  Point  on  the  north  and  Cockenoes  Island  on  the  south.  On  the 
south  side  of  the  inner  bay  lies  Great  Marsh,  which  is  connected  with 
Cockenoes  Island  by  a  broad  sand  flat,  nearly  bare  at  low  tide;  and 
east  of  the  island  a  reef  of  bowlders  extends  eastward  IJ  miles,  so 
that  the  only  entrance  to  the  harbor  at  low  tide  is  to  the  eastwara  of 
this  reef. 

The  navigable  part  of  the  river  is  crossed  by  three  bridges,  aU  having 
draws  of  sufficient  size  for  the  conmaerce  of  the  stream.  The  upper- 
most is  a  wj^on  bridge,  at  Westport;  li  miles  below  is  a  wagon 
bridge,  near  Saugatuck,  and  a  quarter  of  a  mile  farther  down  is  the 
bridge  of  the  New  York^  New  Haven  and  Hartford  Railroad. 

The  mean  rise  of  tide  is  about  7  feet. 

Improvements  of  this  locality  have  been  made  by  the  United  States 
under  the  several  titles  of  Saugatuck  Harbor,  Cedar*  Point,  Westport 
Harbor,  and  Saugatuck  River. 

In  1826  Congress  appropriated  $400  for  a  survey  of  the  river  and 
harbor  of  Saugatuck.  In  the  report  of  the  survey  a  project  was  sub- 
mitted for  deepening  the  channel  near  Westport,  removing  two  rocks 
in  the  river,  building  a  breakwater  on  Cedar  Point,  and  cubing  a  canal 
through  Great  Marsh,  at  a  total  estimated  cost  of  $6,128.65.  The 
project  was  completed  nearly  as  designed  in  1840.  The  breakwater  at 
Cedar  Point  was  made  about  390  feet  long,  the  top  being  4  feet  above 
high  water  and  10  feet  wide,  and  the  canal  was  excavated  1,350  feet 
long,  44  feet  wide  at  the  bottom,  and  4  feet  deep,  and  part  of  the  east 
side  was  protected  by  a  dry  wall.  The-  amount  appropriated  for  and 
expended  upon  this  project  was  $14,044. 

Appropriations  made  in  1867  and  1870,  $2,500  each,  were  applied  to 
surveys  and  to  repairing  and  extending  the  breakwater  at  Cedar  Point 

Under  the  river  and  harbor  act  of  1882  a  survey  of  the  river  was 
made,  but  no  project  for  improvement  was  adopted. 

A  preliminary  examination  of  Saugatuck  River  was  ordered  by  the 
river  and  harbor  act  of  1890.  A  project  was  adopted  undej*  the  appro- 
priation made  in  1892  for  beginning  work,  and  it  consisted  in  making 
a  channel  4  feet  deep  at  mean  low  water  and  60  feet  wide  up  to  the 
village  of  Westport,  at  an  estimated  cost  of  $10,000.  This  work  was 
completed  in  1896. 

The  river  and  harbor  act  of  1894  ordered  a  survey  of  Westport  Har- 
bor, which  was  made.  The  report  of  this  survey  is  printed  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1896,  paffe  806.  It  is  also 
printed  with  map  in  House  Doc.  I^o.  67,  Fifty -fourm  Congress,  first 
session.  It  proposed  a  further  improvement  to  provide  for  repairing 
the  Cedar  Point  breakwater,  removing  a  ledge  opposite  Stony  Point, 
or  dred^ng  around  it,  and  removing  bowlders  from  the  channel,  at  a 
total  estunated  cost  of  $8,000.     Under  the  terms  of  the  river  ana  har- 
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boract  of  1896,  appropriating  $3,000  for  improving  Westport  Harbor, 
Connecticut,  the  project  of  1892  was" extended  to  include  tnis  work,  and 
the  estimated  cost  was  in  consequence  increased  to  $18,000. 

A  sketch  of  this  river  and  harbor  was  printed  in  the  Annual  Report 
of  the  Chief  of  Engineers  for  1894,  page  670. 

The  total  amount  expended  on  this  improvement  up  to  the  close  of 
the  fiscal  year  ending  tfune  30, 1899,  was  |31,894.90,  at  which  date  the 
4-foot  channel  had  b^n  completed  to  Westport,  the  head  of  navigation, 
with  width  generally  of  60  feet. 

The  Cedar  Point  breakwater,  repaired  and  extended  in  1897,  was  in 
good  condition.  No  work  was  aone  during  the  fiscal  year,  from  lack  of 
sufficient  funds. 

Additional  appropriations  will  be  applied  to  further  removal  of 
bowlders  from  tne  channel  and  restoration  of  channel  dimensions  where 
necessary. 

The  commerce  consists  of  coal,  manufactured  goods,  farm  produce, 
and  n^iscellaneous  articles.  The  improvements  made  have  rendered 
navigation  of  the  river  practicable  at  less  than  full  high  water. 

Table  of  comparative  staiistics. 


Vessels  of  all  kinds,  each  ar- 

Freight  tonnage. 

Date. 

er  beii^  counted  as  one. 

Received 

and 
shipped. 

Compared  with  pre- 
ceding report. 

No.    '    Draft.    '  Tonnage. 

Increase.  |  Decrease. 

1888. 

1 

FbcL 
822       6  to  11 
820       6to8 
6to  10^ 

100  to  800 
100  to  250 
100  to  300 
60to300 

Tbni. 
44,400 
69,700 
28,940 
88,507 

Jbns. 

Tons. 

18M 

15,800 

1886 

86,760 

180S ^... 

346  1     4tol0| 

4,567 

i8f7a.. .:::::...: : ... 

1888 

ioe  i    4  to  ioi 

109  i     4  to  101 

1 

50to800 
60to300 

22,550 
20,500 



10,957 

1889 

2,050 

a  Statistics  not  received. 

The  reported  value  of  this  commerce  for  1899  was  $72,680. 

l^o  new  lines  of  transportation  have  been  established  during  the  year. 

July  1, 1899,  balance  unexpended $549.10 

June  30, 1900,  amount  expended  during  fiscal  year 11. 20 

July  1, 1900,  balance  unexpended 


537.90 


Amount  (estimated)  required  for  completion  of  existing  project 5, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1902,  in  addition  to  the  balance  ^mexpended  July  1, 1900 5,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  E  11.) 

12.  NoTwaUc  Ha/rhor^  Connecticut. — Norwalk  Harbor  or  River  is  a 
tidal  estuary,  with  a  narrow  channel  extending  about  3  miles  north 
from  Long  Island  Sound  to  the  town  of  Norwalk.  Above  Norwalk  the 
river  is  a  small  fresh- water  stream.  South  Norwalk  is  on  the  west 
bank  of  the  river,  li  miles  below  Norwalk.  At  this  point  the  river  is 
crossed  by  two  drawbridges,  the  lower  one  a  highway  bridge  and  the 
other  (450  feet  above)  the  bridge  of  the  New  York,  New  Haven  and 
Hartford  Bailroad.     The  mean  tidal  range  is  7.12  feet. 
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In  1867  a  company  was  incorporated  under  the  laws  of  the  State  of 
Connecticut  for  the  improvement  of  the  river.  Little  work  was  done, 
and  when  the  improvement  was  begun  by  the  United  States  the  low- 
water  depth  to  South  Norwalk  was  6  feet  and  to  Norwalk .  but  1  foot. 

By  act  of  March  2.  1829,  Congress  appropriated  $80  for  making  a 
survey  of  the  harbor  of  Norwalk,  Conn.,  with  a  view  to  its  improve- 
ment. The  survey  was  made,  and  estimates  were  submitted  for  mak- 
ing a  channel  either  10  or  12  feet  deep  at  ordinary  high  tide,  but  no 
money  was  appropriated  for  the  improvement. 

The  river  and  harbor  act  of  1871  ordered  another  survey,  which  was 
made  in  that  year.  The  report,  printed  in  Senate  Ex.  Doc.  No.  23, 
Forty -second  Congress,  second  session,  and  also  in  the  Annual  Report 
of  the  Chief  of  Engineers  for  1872,  page  900,  proposed  dredging  a 
channel  6  feet  deep  and  100  feet  wide  from  Long  Island  Sound  to  Nor- 
walk, at  an  estimated  cost  of  $34,000.  This  project  was  adopted  under 
the  river  and  harbor  ai-t  of  1872.  In  1880  the  project  was  modified  so 
as  to  increase  the  depth  below  South  Norwalk  to  8  feet  at  mean  Ibw 
water,  and  the  estimate  of  cost  was  increased  to  $84,000,  to  include 
this  modification  and  the  dredging  which  had  already  been  done  for 
maintenance  of  channels.  This  project  was  considered  completed  in 
1892. 

Under  the  terms  of  the  river  and  harbor  act  of  1894,  appropriating 
$15,000  for  continuing  this  improvement,  a  project  was  adopted  for 
dredging  and  removing  the  shoal  called  Ferrys  Point,  on  the  west  side 
of  the  channel,  between  the  railroad  docks  and  Jenning's  wharf  ^  mak- 
ing 6  feet  depth  at  mean  low  water,  and,  if  funds  should  permit,  for 
widening  the  bend  at  Keysers  Island,  near  the  harbor  entrance,  making 
a  depth  of  9  feet  at  mean  low  water,  at  a  total  estimated  cost  of  $15,000. 

A  survey  of  Norwalk  Harbor,  ordered  by  the  river  and  harbor  act 
of  1894,  was  made,  and  the  report,  printed  in  House  Doc.  No.  50, 
Fifty-fourth  Congress,  first  session,  also  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1896,  page  813,  contained  estimates  for  an 
extension  of  the  improvement  to  provide  for  a  channel  10  feet  deep 
and  150  feet  wide  to  South  Norwalk,  and  for  widening  two  bends  at 
the  harbor  entrance,  at  a  cost  of  $62,000.  This  project  was  adopted 
by  the  river  and  harbor  act  of  1896,  which  appropriated  money  for 
beginning  work  under  it,  and  the  project  of  1894,  thus  modified,  con- 
sists in  removing  the  shoal  at  Ferrys  Point  to  a  depth  of  6  feet  at 
mean  low  water,  in  making  a  channel  to  South  Norwalk  150  feet  wide 
and  10  feet  deep  at  mean  low  water,  and  in  widening  the  two  bends  at 
the  harbor  entrance,  at  an  estimated  cost  from  the  beginning,  in  1894, 
of  $77,000. 

The  maintenance  of  this  channel  and  of  the  existing  channel  above 
South  Norwalk  is  estimated  to  cost  about  $2,000  per  year. 

A  sketch  of  Norwalk  Harbor,  Connecticut,  was  printed  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1885,  page  656,  and  a  complete 
map  of  the  harbor  was  published  in  House  Doc.  No.  50,  Fifty-fourth 
Congress,  first  session. 

The  amount  expended  on  this  improvement  to  the  close  of  the  fiscal 
year  ending  June  30,  1899,  was  $107,583.01,  and  on  that  date  a  prac- 
ticable channel  8  feet  deep  at  mean  low  water  extended  from  Liong 
Island  Sound  to  the  railroad  bridge  at  South  Norwalk,  and  a  channd 
6  feet  deep  at  mean  low  water  from  the  railroad  bridge  to  the  docks 
at  Norwalk.     The  present  project  depth  of  10  feet  at  mean  low  water 
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is  not  available,  because  work  under  this  project  has  covered  a  part 
of  the  channel  only. 

During  the  fiscal  year  the  appropriation  of  March  3,  1899,  was 
applied  to  the  approved  project  by  dredging  to  restore  channel  dimen- 
sions where  found  impaired.  The  work  was  done  under  a  contract  in 
force  at  the  beginning  of  the  year. 

No  examination  has  been  made  since  the  close  of  work  in  May,  1897, 
and,  no  reports  to  the  contrary  having  been  received,  it  is  believed  that 
the  depths  of  8  feet  below,  and  6  feet  above,  the  railroad  bridge  at 
South  Norwalk  are  still  unimpaired. 

Future  appropriations  will  be  expended  in  developing  the  channel  of 
South  Norwalk  Harbor. 

The  commerce  of  this  harbor  consists  mainly  of  coal,  lumber,  oysters, 
and  miscellaneous  freights.  The  increased  depth  resulting  from  the 
improvements  has  been  of  benefit  to  all  classes  of  vessels,  and  to  much 
of  the  present  commerce  is  absolutely  indispensable. 

Table  of  comparative  statutics. 


Veasels  of  all  kinds,  each  ar- 

Freight tonnage. 

Date. 

rival  and  depctfture  togeth- 
er being  counted  as  one. 

Received 

and 
shipped. 

Compared  with  pre- 
ceding report. 

No. 

Draft. 

Tonnage. 

Increase. 

Decrease. 

1B86 

2,870 
1,620 
2,126 

Feet 
9  to  10 
7  to  J2 
7  to  12 

Tbiw. 

488,600 

812,500 

868,600 

186,800 

201,096 

146,045 

164,765 

Jbru. 

Tbnt. 

1880                              

100  to  600 
100  to  600 

126,100 

IBM 

66,000 

18!H.                               

281,700 

189S 

m 

1,019 

4  to  18 
4  to  14 
4  to  14 

60  to  600 
50  to  600 
50  to  600 

64,296 

UBSBa  .     .                  

66,060 

V^    

18,710 

a  Does  not  Include  trips  made  by  48  oyster  steamers,  with  total  tonnage  of  2,506  gross  tons. 

The  reported  value  of  this  commerce  for  1899  waa  $6,386,110. 

No  new  lines  of  transportation  have  been  established  during  the  year. 

July  1,  1899,  balance  unexpended $2,416.99 

June  30,  1900,  amount  expended  during  fbscal  year 2,247.24 


July  1,  1900,  balance  imexpended  . 


169. 75 


Amount  (estimated)  required  for  completion  of  existing  project 50, 000. 00 

Amount  that  can  be  profitablv'  expended  in  fiscal  vear  endmg  June  30, 
1902,  in  addition  to  the  balance  unexpended  July  1, 1900: 

For  works  of  improvement $13, 000. 00 

For  maintenance  of  improvement 2, 000. 00 

—^ 15,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  oj  1866  and  1867,  of  section  7  of  the  river  and  harbor  act  of 
1899,  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  E  12.) 

IS,  Ime-mik  Ewer  Ha/rbor^  Oormecticut. — ^This  harbor  is  an  inlet 
on  the  north  shore  of  Long  Island  Sound,  about  2  miles  west  of  the 
mouth  of  Norwalk  Harbor,  Connecticut.  It  is  about  1  mile  long  and 
from  300  to  800  feet  wide.  About  three-fourths  of  a  mile  above  its 
mouth  it  runs  bare  at  low  tide.  At  *he  mouth  the  natural  low- water 
depth  wiw  3  feet,  increasing  to  9  feet  at  a  point  760  feet  out  into  the 
Sound.    The  mean  rise  of  uie  tide  is  about  7  feet. 

Since  1848  Five-mile  River  has  been  largely  engaged  in  ojster  grow- 
ing, and  in  this  business  now  employs  about  140  vessels,  which,  without 
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the  improvement,  could  only  enter  or  leave  the  harbor  at  high  tide. 
Consequently  during  their  busy  season  they  would  be  obliged  to  lie  up 
for  the  night  at  other  and  less  convenient  harbors. 

By  act  of  Congress  approved  August  5,  1886,  a  survey  or  examina- 
tion of  this  harTOr  was  ordered^  which  was  reported  on  under  date  of 
December  7,  1886'  (printed  in  the  Annual  Keport  of  the  Chief  of 
Engineers  for  1887,  p.  639). 

In  this  report  a  project  for  improvement  was  proposed  which  con- 
sisted in  dredging  a  channel  8  feet  deep  at  mean  low  water  and  100  feet 
wide,  to  extend  up  the  harbor  and  to  be  about  6,000  feet  long.  The 
project  was  adopted  in  1888,  when  work  under  it  was  ordered  by  appro- 
priation of  $5,000,  made  by  act  of  Congress  of  August  11,  1888. 

Harbor  lines  were  established  for  this  harbor  by  the  Secretary  of 
War  January  26,  1892. 

A  sketch  of  Five-mile  River  Harbor  was  printed  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1894,  page  676. 

Up  to  July  1,  1899,  132,908  cubic  yards  had  been  dredged  under 
this  project,  making  the  channel  about  4,640  feet  lon^,  the  lower  1,900 
feet  Tbeing  100  feet  wide  and  the  remainder  60  feet  wide,  all  to  a  depth 
of  8  feet  at  mean  low  water.  Further  dredging  is  necessary  to  com- 
plete the  projected  work. 

The  total  amount  expended  on  this  improvement  to  June  30,  1899, 
was  $19,976.69. 

The  commerce  of  this  harbor  consists  mainly  of  coal  and  shellfish. 

The  increased  depth  has  rendered  possible  the  general  use  of  the 
harbor  by  boats  engaged  in  this  business. 

Table  of  comparative  statisUca. 


Veasels  of  all  kinds,  each  ar- 

Freight tonnage. 

Date. 

rival  and  departure  togeth- 
er being  counted  as  one. 

Received 

and 
shipped. 

Compared  with  pre- 
ceding report 

No. 

Draft 

Tonnage. 

Increase. 

Decrease. 

18g9 

Feet 
2   to7i 
Uto8 
Uto8 

5  to  150 
2  to  175 
2tol00 

Ibtw. 

Tbnc. 

Tm9. 

1891 

io;ooo 

1892  - 

' 

1894 

739 

739 

8,506 

11,298 
U,298 
17,160 

1,296 

1895 

1897  a 

8   to8 

40  to  104 

5,862 

a  Includes  trips  made  by  40  small  ojrster  boats. 

The  retried  value  of  this  commerce  for  1897  was  |152,247. 
No  statistics  for  1898  or  1899  have  been  received. 
No  new  lines  of  transportation  have  been  established  during  the  year. 
The  business  of  this  harbor  depends  upon  amount  and  value  t)f  oysters  raised 
rather  than  upon  tonnage  of  freights. 

July  1 ,  1899,  balance  imexpended $2, 523. 41 

June  30, 1900,  amount  expended  during  fiscal  y^ar 2,465.00 


July  1. 1900,  balance  unexpended. 


58.41 


Amount  (estimated)  required  for  completion  of  existing  project 22, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1902,  in  addition  to  the  balance  unexpended  July  1, 1900 5, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and  * 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  E  13.) 
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IJ^  Stamford  Ea/rbcr^  Cormecticict. — ^This  harbor  is  on  the  north 
shore  of  Lon^  Island  Sound,  about  6  miles  east  of  the  New  York  State 
line.  It  consists  of  a  bay  about  a  mile  long  and  a  mile  broad,  at  the 
head  of  which  two  channels  extend  up  nearly  a  mile  toward  the  middle 
of  the  city.  The  West  Branch,  known  as  Mill  River,  is  a  small  stream 
dammed  at  Oliver  Street  Bridge,  tiie  head  of  the  harbor.  The  original 
low-water  depth. for  a  mile  below  the  bridge  was  from  1  to  8  feet  in  a 
crooked  channel,  and  the  7-foot  curve  in  the  bay  was  about  7,600  feet 
below  the  bridge.  All  the  wharves  are  in  the  upper  half  of  this  dis- 
tance. The  East  Branch  was  ori^nally  a  crooked  stream  running 
through  salt  mai-shes;  it  was  straightened  and  deepened  by  private 
enterprise  and  was  known  as  the  "Canal."  Though  nominally  under 
control  of  the  corporation  which  deepened  it,  the  East  Branch  has 
been  for  a  long  time  practically,  and  recently  has  been  formally, 
opened  to  public  use.  in  1892  it  nad  an  available  depth  of  6i  feet  at 
mean  low  water,  with  width  of  about  60  feet  nearly  to  its  head,  which 
is  about  li  miles  above  its  junction  with  the  West  Branch. 

The  mean  rise  of  tide  is  7.4  feet. 

A  survey  of  Stamford  Harbor,  ordered  by  act  of  Congress  of  March 
3, 1829,  was  made,  and  with  the  report  estimates  were  submitted  for 
dredging  channels  either  10  or  12  feet  deep  at  mean  high  water.  No 
work  was  done  under  this  plan. 

The  river  and  harbor  act  of  1882  authorized  a  survey  of  the  harbor, 
which  was  made  the  following  year.  The  report  proposed  improve- 
ment by  dreJiging  a  channel  through  the  West  Branch  80  feet  wide 
and  5  feet  deep  at  mean  low  water,  at  an  estimated  cost  of  $20,000. 
Hie  project  was  adopted  under  the  river  and  harbor  act  of  1886,  which 
made  appropriation  for  beginning  the  work,  and  in  December,  1891, 
after  $20,000  had  been  appropriated  and  expended,  the  project  was 
reported  completed.  The  channel  of  the  West  Branch  had  been  made 
5  feet  deep  to  the  head  of  the  harbor,  with  80  feet  width,  except  in  the 
upper  1,000  feet,  where  the  width  was  from  60  to  70  feet. 

The  river  and  harbor  act  of  1890  ordered  a  survey  of  Stamford 
Harbor.  The  report  upon  the  survey  presented  a  plan  for  further 
improving  the  West  Branch  at  an  estimated  cost  of  J96,000.  Under 
the  terms  of  the  river  and  harbor  act  of  1892  this  project  was  modified 
to  include  an  improvement  of  the  E^t  Branch  and  was  adopted  as 
modified.  The  present  approved  project  therefore  consists  in  dredging 
in  the  West  Branch  to  make  a  channel  160  feet  wide  and  7  feet  deep  at 
mean  low  water,  with  a  basin  between  tlie  harbor  lines  at  the  head  of 
the  harbor,  and  in  the  East  Branch  to  make  a  channel  9  feet  deep  at 
mean  low  water,  to  be  100  feet  wide  for  8,636  feet,  and  thence  to  the 
head  of  the  harbor,  about  1,200  feet,  to  be  60  feet  wiae.  The  estimated 
cost  from  the  beginning  in  1892  is  $123,600. 

Harbor  lines  were  established  in  the  West  Branch  by  the  Secretary 
of  War  February  28,  1890. 

A  sketch  of  the  harbor  was  printed  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1893,  page  966. 

The  amount  expended  to  the  end  of  the  fiscal  year  ending  June  30, 
1899,  was  $64,437.32,  at  which  date  the  West  Branch  channel  was 
completed  to  the  turning  basin  at  the  head.  The  East  Branch  had  a 
channel  9  feet  deep  at  mean  low  water,  from  60  to  80  feet  wide  up  to 
the  steamboat  dock,  about  8,000  feet,  and  thence  for  1,200  feet  from 
40  to  60  feet  wide. 
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Work  under  the  appropriation  of  March  3,  1899,  consisted  in  the 
removal  of  7,524  yaros  irom  the  West  Branch,  thereby  extending  the 
channel  7  feet  deep  and  60  or  more  feet  wide  to  the  harbor  line  at  the 
north  end;  and  in  the  removal  of  21,714  yards  from  the  East  Branch, 
thereby  continuing  the  channel  9  feet  deep  and  40  to  60  feet  wide 
above  the  steamb^t  dock  and  forming  a  turning  basin  at  the  upper 
end.  The  project  contemplates  widening  the  channel  in  the  liast 
Branch  and  making  a  turning  basin  in  the  West  Branch. 

The  commerce  of  this  har£)r  consists  mainly  of  coal,  building  mate- 
rials, and  unclassified  freights.  The  improvements  made  have  rendered 
access  to  the  wharves  much  easier  for  the  class  of  vessels  used  in  this 
traffic. 

Tahle  of  comparative  giatistics. 


Veaaels  of  all  kinds,  each  ar- 

Freight tonnage. 

Date. 

rival  and  departure  togeth- 
er being  counted  as  one. 

Received 

and 
shipped. 

Compared  with  pre-  " 
ceding  report. 

No. 

Draft. 

Tonnf^e. 

Increase. 

Decrease. 

1890 

700 
2,188 
2,364 
2,075 
2,019 
2,210 
2,017 
2,084 

5tol2 

5  torn 

5tol3 
5  to  15 
5  to  15 
5  to  15 
5  to  15 
5  to  15 

10  to  375 

Tms. 
50,000 
154,607 
283,339 
199.964 
220,506 
373,758 
252,188 
257,687 

Jbns. 
a8,890 
104,607 
78,782 

Tons. 

1892.                   

1898 

40  to  613 
40  to  542 
40  to  550 
20  to  550 
20ta550 
20  to  550 

1894        

83,376 

1896 

20,542 
153,252 

1896 

1898                                      

121,571 

1899 

'5,504 

a  Over  1889. 
The  reported  value  of  this  commerce  for  1899  was  $5,826,225. 

July  1, 1899,  balance  unexpended $6,562.68 

June  30, 1900,  amount  expended  during  fiscal  year 5, 314. 16 


July  1,1900,  balance  imexpended 1,248.52 

July  1, 1900,  outstanding  liabilities 3.50 


July  1, 1900, balance  available 1,245. 


Amount  (estimated)  required  for  completion  of  existing  project 82, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jime  30, 

1902,  in  addition  to  the  balance  available  July  1, 1900 12,000.00 

Submitted  in  compliance  with  requirements  oi  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  Jime  4, 1897. 

(See  Appendix  E  14.) 

15.  Harbor  at  Coscob  amd  Mianus  Rwer^  Connectiout. — ^TMs  harbor 
is  a  tidal  inlet  extending  about  2  miles  north  wardlv  from  Lone  Island 
Sound  to  the  village  of  Mianus,  at  a  point  4  miles  east  of  tne  New 
York  State  line.  It  has  a  high-water  width  of  from  800  to  2,000 
feet,  but  the  low-water  channel  is  narrow  and  bounded  by  mud  flats. 
At  low  tide  there  was  in  1892.  before  the  improvement  of  the  harbor 
was  begim,  a  natural  depth  or  7  feet  or  more,  with  width  of  about  200 
feet  for  the  first  half  mile,  the  depth  above  gradually  decreasing  to 
almost  zero  at  the  head  of  the  harbor.  About  three-quarters  of  a  mile 
below  Mianus  the  stream  is  crossed  by  a  drawbridge  of  the  New  York, 
New  Hiirven  and  Hartford  Railroad.    The  commerce  of  the  harbor  is 
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practically  confined  to  the  supplies  of  the  communities  along  its  shores. 
At  Coscob,  above  the  railroaa  bridge,  is  a  shipyard,  where  a  consider- 
able number  of  small  boats  are  repaired  and  some  built.  At  Riverside, 
below  the  bridjfe,  are  the  houses  and  docks  of  the  Riverside  Yacht  Club. 
The  mean  rise  of  tide  is  about  7i  feet. 

Under  authority  of  the  river  and  harbor  act  of  1890  a  survey  of  the 
harbor  was  ihade.  The  report  on  the  survey,  printed  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1891,  page  856,  contains  a  plan 
ana  estimate  for  improvement  by  dred^ng  to  make  a  channel  6  feet 
deep  at  mean  low  water,  with  150  feet  width  below  the  railroad  bridge 
and  100  feet  width  above  the  bridge  to  Mianus,  at  an  estimated  cost  of 
136,000.  This  project  was  adopted  under  the  river  and  harbor  act  of 
1892,  which  made  an  appropriation  for  beginning  work. 

By  act  of  August  18, 1894,  Congress  made  appropriation  for  continu- 
ing the  improvement,  '*  including  a  sui'vey  oi  the  lower  part  of  the 
bjffbor  with  a  view  of  making  a  turning  Imsin  therein."  The  report 
upon  this  survey,  printed  in  the  Annual  Report  of  the  Chief  of  Engi- 
neers for  1895,  page  881.  presented  plans  for  a  turning  basin  just  inside 
the  harbor  entrance,  to  be  7  feet  deep  at  mean  low  water  and  300  feet 
wide,  to  be  made  by  widening  the  channel  on  the  west  side  for  a  length 
of  2,000  feet,  measured  along  the  channel,  and  1,500  feet  at  the  west 
side  of  the  basin.     The  estimated  cost  was  $18,000. 

This  modification  of  the  project  was  adopted  under  the  terms  of  the 
river  and  harbor  act  of  1896,  and  the  present  project  for  this  improve- 
ment consists  in  dredging  to  make  a  channel  6  feet  deep  at  mean  low 
water,  to  be  150  feet  wide  up  to  the  railroad  bridge,  and  thence  to 
Mianus  to  be  100  feet  wide,  with  a  turning  basin  on  the  west  side  of 
the  channel  near  the  harbor  entrance  7  feet  deep  at  mean  low  water. 
300  feet  wide,  and  extending  2,000  feet  along  tne  channel,  at  a  total 
estimated  cost  of  $54,000. 

A  sketch  of  Coscob  Harbor  and  Mianus  River  was  printed  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1893,  page  958,  and  one 
of  the  lo.wer  part  of  this  harbor  in  the  report  for  1895,  page  882. 

The  amount  expended  on  this  improvement  to  June  30,  1899,  is 
$17,454,81;  and  to  the  same  date  the  channel  had  been  dredged  150 
feet  wide  and  6  feet  deep  up  to  the  railroad  bridge,  and  of  the  same 
depth  100  feet  wide  for  1,300  feet  above  the  bridge.  One-half  of  the 
turning  basin,  7  feet  deep  at  mean  low  water,  was  also  dredged. 

The  contract,  which  was  begun  near  the  close  of  the  last  fecal  year, 
covered  the  dredging  of  about  6,500  yards  and  was  completed  July  7, 
thereby  extending  the  100-foot  channel  at  7  feet  depth  to  a  point  1,600 
feet  above  the  railroad  bridge,  and  beyond  this  to  the  stone  dock  about 
50  feet  wide  and  5  feet  deep. 

At  the  close  of  the  last  dredging  the  depth  in  turning  basin  was  7 
feet  and  in  channel  6  feet,  and  no  impairment  of  same  has  been  reported 
since  that  time. 

The  estimate  submitted  for  fiscal  year  1902  is  to  provide  for  exten- 
sion of  the  100-foot  channel  from  its  present  upper  terminus,  a  little 
below  Lockwood's  dock. 

The  commerce  of  this  harbor  is  mainly  coal,  lumber,  and  miscellane- 
ous products.  The  benefit  to  commerce  consists  only  in  a  broader  and 
deeper  channel  in  the  lower  part  of  the  harbor,  the  increased  depth 
being  not  yet  extended  to  the  upper  landings. 
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Table  of  comparaiwe  gtoHstics. 


Vessels  of  all  kinds,  each  ar- 

Freight tonnage. 

Date. 

rival  and  departure  togeth- 
er jeing  counted  as  one. 

Received 

and 
shipped. 

Compaq  with  pre- 
ceding report. 

' 

No. 

Draft. 

Tonnage. 

Increase. 

Decrease. 

1890 

8,732 
342 
424 
86 
92 

Feet. 
2to9 
4to8 
4to8 
4to8 
4to8 

3to80 

25  to  100 

26  to  100 
25  to  100 
25  to  100 

Tons. 
46,900 
51,600 
61,500 
25,000 
9,360 

Tons. 

Tons. 

1894a 

4,700 
9,900 

1897a I 

18985 

36,600 

1899 

15,640 

a  The  trips  of  83  yachts  which  belong  to  the  Riverside  Yacht  Club  and  anchor  in  this  harbor  are 
not  included  in  the  number  of  v&ssels  given. 
b  Barges  only;  daily  steam  packet  withdrawn. 

The  reported  value  of  this  commerce  for  1899  was  $148,800. 

No  new  lines  of  transportation  have  been  established  during  the  year. 

July  1,  1899,  balance  unexpended ., |1, 545. 19 

June  30,  1900,  amount  expended  during  fiscal  year 1,374.88 


July  1,  1900,  balance  unexpended  . 


170. 31 


Amount  (estimated)  required  for  completion  of  existing  project 35, 000. 00 

Amount  that  can  be  profitably  expended  in  fisc^  year  ending  June  30, 

1902,  in  addition  to  the  balance  unexpended  July  1, 1900 10, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  E  16.) 

1&.  Greenwich  Ha/rhor^  Connecticv/t. — Greenwich  Harbor  is  a  shallow 
bay  about  2  miles  east  from  the  New.  York  State  line  and  extending 
nearly  a  mile  northward  from  Long  Island  Sound.  Before  improve- 
ment the  upper  part  of  the  harbor  ran  bare  at  ordinary  low  water,  and 
vessels  landing  at  any  of  the  docks,  except  those  in  tne  outer  harbor, 
could  enter  only  at  full  tide  and  with  draft  of  not  over  6  feet. 

The  mean  rise  of  tide  is  about  7i  feet. 

The  preliminary  examination  of  this  harbor  was  made  in  compliance 
with  the  river  and  harbor  act  of  1894,  and  the  report  submitted  in 
House  Ex.  Doc.  No.  26,  Fifty-third  Congress,  third  session.  It  is  also 
printed  in  the  Annual  Report  of  Chief  of  Engineers  for  1896,  page 
860.  The  improvement  recommended  was  adopted  under  the  river 
and  harbor  act  of  1896,  which  appropriated  money  to  begin  the  work. 

A  channel  90  feet  wide  is  to  be  made  from  the  mouth  of  the  harbor 
to  a  causeway  at  its  head,  a  distance  of  about  a  mile,  to  be  9  feet  deep 
at  mean  low  water  to  the  lower  docks  and  6  feet  deep  above.  The 
upper  end  is  slightly  enlarged  to  form  a  turning  basin.  The  estimated 
cost  was  $20,000.     Harbor  lines  were  established  in  1896. 

Up  to  June  30, 1899,  a  channel  6  feet  deep  at  mean  low  water  and  45 
feet  wide  was  dredgea  from  the  6-foot  curve  opposite  the  lower  dock 
to  the  upper  dock,  near  the  upper  end  of  the  proposed  channel,  a  dis- 
tance of  naif  a  mile.     The  expenditures  had  been  $5,121.86. 

At  the  close  of  work  on  January  16, 1898,  the  low- water  depth  over 
the  improvement  was  6  feet,  and  it  is  believed  that  that  depth  still 
exists.  Owing  to  lack  of  funds,  no  work  was  done  during  the  past  fiscal 
year. 
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Future  appropriations  will  be  applied  to  dredging  the  9-foot  channel 
from  the  outer  narbor  to  the  steamboat  dock,  and  in  prolongation  of 
the  6- foot  channel  near  the  head  of  the  harbor. 

The  commerce  of  Greenwich  Harbor  consists  of  coal,  building  mate- 
rials, stone,  and  general  merchandise.  The  improvement  is  designed 
to  facilitate  the  transportation  of  this  freight,  which  previous  to  the 
commencement  of  work  could  only  be  done  at  high  water. 

Table  of  comparative  gtaiigtics. 


Veasela  of  all  kinds,  each  ar- 

Freight tonnage. 

Date. 

rival  an  d  departure  togeth- 
er being  counted  as  one. 

Received 

and 
shipped. 

Compared  with  pre- 
ceding report 

No. 

Draft 

Tonnage. 

Increase. 

Decrease. 

DM 

Fset. 
Sto  7 
8  to  14 

40  to  800 
40  to  750 

Tons. 

110,000 

398,500 

Tbm. 

7bn». 

1W7 

88,500 

The  reported  value  of  this  commerce  for  1897  was*  $6,432,500.     Statistics  for  1898 
or  1899  have  not  been  received. 

July  1, 1809,  balance  unexpended 1878.15 

July  1,  1900,  balance  unexpended -. 878. 16 

I  Amount  (estimated)  required  for  completion  of  existing  project 14, 000. 00 
Amoont  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1902,  in  addition  to  the  balance  unexpended  July  1, 1900 14, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  E  16.) 

EXAMINATION   AND  SURVEY  MADE  IN   COMPLIANCE  WITH  RIVER  AND 
HARBOR  ACT  APPROVED  MARCH   3,  1899. 

The  preliminary  examination  and  survey  of  the  following  localities, 
required  by  the  river  and  harbor  act  of  March  3,  1899,  were  made  by 
the  local  engineer,  Maj.  Smith  S.  Leach,  Coi^ps  of  Engineers,  and 
reports  thereon  submitted  through  the  Division  Engineer,  Col.  G.  L. 
Gulespie,  (>)rps  of  Engineers: 

1.  Survey  and  estimate  of  cost  qfiinproving  Karbor  of  New  London^ 
Conn. — Major  Leach  submitted  report  dated  January  27,  1900.  with 
plan  for  improvement  at  an  estimated  cost  of  $145,000,  and  fl,000 
annually  for  maintenance.  In  his  opinion,  concurred  in  bv  the  aivi- 
sion  engineer,  the  locality  is  worthy  of  improvement  by  the  General 
Government.  The  report  was  transmitted  to  Congress  and  printed  in 
House  Doc.  No.  392,  Fifty-sixth  Congress,  first  session.  (See  also 
Appendix  E  17.) 

2,  Examination  and  plan  a/nd  estimMe  for  improving  Milford  Ha/r- 
hor,  Connecticut. — Major  Leach  submitted  reports  dated  May  8  and 
December  28,  1899,  respectively.  He  presents  a  plan  for  improve- 
ment at  an  estimated  cost  of  $15,000,  and  $500  annually  for  main- 
tenance. In  his  opinion,  concurred  in  by  the  division  engineer,  the 
locality  is  worthy  of  improvement  to  the  extent  proposed.  The 
reports  were  transmitted  to  Congress  and  printed  in  House  Doc.  No. 
280,  Fifty-sixth  Congress,  fii-st  sessioti.     (See  also  Appendix  E  18.) 


Digitized  by  VjOOQIC 


142         REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  8.  ARMY. 

EXAMINATION   OF   BRANFORD  HARBOR,  CONNECTICUT,  REQUIRED  BIT 
EMERGENCY  RIVER  AND  HARBOR  ACT  APPROVED  JUNE  6,  1900. 

The  local  officer  was  also  charged  with  the  duty  of  making  preliini- 
nary  examination  of  Branford  llarbor^  Connecticut^  required  by  the 
emergency  river  and  harbor  act  of  June  6,  1900,  and,  if  possible, 
report  thereon  will  be  submitted  in  time  for  transmission  to  Congress 
at  its  next  session. 

IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  NEW  YORK  ON  LONG 
ISLAND  SOUND,  ON  THE  SOUTHERN  SHORE  OF  LONG  ISLAND,  AND 
OF  HARLEM  AND  EAST  RIVERS,  NEW  YORK. 

This  district  was  in  the  charge  of  Lieut.  Col.  W.  H.  H.  Benyaurd, 
Corps  of  Engineers,  to  Febi-uary  7,  1900,  in  the  temporary  charge  of 
Maj.  W.  L.  Marshall,  Corps  of  Engineers,  from  February  8  to  May 
18,  1900,  and  in  the  charge  of  Maj.  E.  H.  Ruffner,  Corps  of  Engi- 
neers, since  May  18,  1900.  Division  Engineer,  Col.  G.  L.  Gillespie, 
Corps  of  Engineers,  since  February  8,  1900.    . 

1,  Port  Chester  Harhor^^New  York. — ^This  harbor,  situated  at  the 
boundary  between  the  States  of  New  York  and  Connecticut,  consists 
of  the  tidal  part  of  Byram  River  and  of  a  bay  at  its  mouth  opening* 
into  Long  Island  Sound. 

The  depth  in  the  river  before  improvement  was  1  foot,  mean  low 
water,  and  Salt  Rock  in  the  river  and  Sunken  Rock  in  the  bay  were 
considered  to  be  dangerous  obstructions.     Range  of  tide,  7.4  feet. 

In  1872  a  project  for  improvement  was  adopted,  which,  as  subse- 
quently modified  in  1884  ana  1888,  consisted  in  removing  Salt  Rock  to 
9  feet  below  mean  low  water,  in  building  a  breakwater  from  Sunken 
Rock  to  Byram  Point,  and  in  dredging  a  channel  from  60  to  100  feet 
wide  and  2i  feet  deep,  mean  low  water,  from  the  bay  to  the  vicinity  of 
the  Port  Chester  wharves.  Estimated  cost,  as  revised,  $57,000.  This 
project  has  been  completed,  except  some  dredging  in  the  upper  harbor, 
at  a  cost  of  $52,000. 

In  1899  a  new  project  was  adopted,  providing  for  a  channel  to  be  12 
feet  deep,  mean  low  water,,  and  70  feet  wide  from  deep  water  in  the 
bay  up  to  Town  Dock,  and  to  be  9  feet  deep,  mean  low  water,  and  60 
feet  wide  from  the  latter  place  to  the  Steamboat  Dock.  Estimated 
cost,  $25,000. 

Up  to  June  30, 1899,  $52,000  had  been  expended  under  the  previous 
project  and  $36.03  under  the  present.  Salt  Rock  had  been  removed 
to  9  feet  depth;  the  breakwater  from  Sunken  Rock  to  Byram  Point 
had  been  completed,  and  a  channel  had  been  dredged  up  to  Town  Dock 
8  feet  deep,  mean  low  water,  and  75  feet  wide;  thence  to  the  steamboat 
landing,  6  feet  deep,  mean  low  water,  and  60  feet  wide,  and  from  the 
latter  place  to  the  head  of  navigation  2^  feet  deep,  mean  low  water. 

The  results  of  the  work  have  been  to  admit  vessels  of  greater  draft 
than  formerly  and  to  provide  them  with  shelter  while  waiting  for  high 
tide  to  go  to  the  landings. 

Under  a  contract  for  dredging  and  rock  removal  50,076  cubic  yards 
of  material  was  removed  from  the  harbor  during  the  fiscal  year  1900, 
resulting  in  the  completion  of  the  projected  channel  up  to  Town 
Dock  and  in  carrying  the  9-foot  channel  60  feet  wide  for  a  distance  of 
2,400  feet  above  Town  Dock.  The  estimate  for  1902  contemplates 
further  dredging  where  necessary  to  maintain  projected  depth  and 
width  of  channeL 
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The  maximum  draft  that  could  be  carried  at  mean  low  water  June  30, 
1900,  up  to  Town  Dock  was  12  feet;  thence  to  the  steamboat  landing  6 
feet,  and  above  this  place  2i  feet,  over  the  shoalest  parts  of  the  channel. 

The  commerce  of  this  harbor  consists  mainly  of  coal,  building  mate- 
rials, manufactured  goods,  and  farm  produce,  amounting  in  1899  to 
169,500  tons,  valued  at  $6,256,000. 

ITie  following  tabte  shows  tiie  tonnage  of  commerce  reported  for  this 
harbor  for  several  years  since  1885: 

Tone.  Tons. 


1885 81,000 

1890 160,000 

1893 163,000 

1896 73,257 


1896 114,749 

1897 118,950 

1898 140,000 

1899 169,500 


No  new  lines  of  transportation  have  been  reported  as  established 
since  July  1,  1899. 

July  1,  1899,  balance  unexpended $24,963.97 

Jane  30,  1900,  amount  expended  during  fiscal  year. . . : 7, 317. 05 

July  1,1900,  balance  unexpended 17,646.92 

July  1,1900,  outstanding  liabilities $3,277.10 

July  1,1900,  amount  covered  by  uncompleted  contracts 10, 746. 32 

14,023.42 


July  1 ,  1900,  balance  available 3, 623. 50 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30; 

1902,  for  maintenance  of  improvement,  in  addition  to  the  balance 

available  July  1,1900 5,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  18i66and  1867,  of  section  7  of  the  river  and  harbor  act  of 

ia99,  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  F  1.) 

£.  Mamaroneck  Harbor^  New  York. — ^This  harbor,  situated  on  the 
north  shore  of  Long  Island  Sound,  consists  of  a  narrow  inlet  opening 
into  a  shallow,  broad  bay. 

Before  improvement  the  channel  to  the  old  steamboat  wharf,  half  a 
mile  up  the  inlet,  had  a  depth  of  5  feet,  mean  low  water,  gradually 
decreasing  to  1  foot  at  the  upper  wharves.  Various  rocks  at  or  near 
the  mouth  of  the  inlet  obstructed  navigation* 

The  project  for  improvement,  adopted  in  1882.  provided  for  the 
removal  of  one  of  the  rocks  to  4  feet  depth  and  the  nve  others  to  7  feet 
depth  and  for  dredging  a  channel  100  leet  wide  and  7  feet  deep  up  to 
the  old  steamboat  wlmrf ,  and  thence  to  the  village  wharves  80  feet 
wide  and  4  feet  deep.     Estimated  cost,  $43,000. 

In  1899  the  project  was  modified  in  so  far  as  to  omit  the  removal  of 
the  three  outer  rocks  and  to  make  the  channel  from  the  old  steamboat 
wharf  to  the  upper  wharves  7  feet  deep  and  100  feet  wide  without 
changing  estimated  cost  for  completion. 

Up  to  June  30, 1899,  $25,022.97  had  been  expended.  One  rock  had 
been  removed  to  a  depth  of  4  feet  and  two  others  to  a  depth  of  7  feet, 
mean  low  water,  and  a  channel  60  feet  wide  and  6  feet  deep,  mean  low 
water,  had  been  dredged  from  deep  water  in  the  bay  to  the  upper 
wharves. 

The  improvement  has  made  the  upper  wharves  accessible  to  vessels 
of  ffreater  draft  and  has  also  renderea  navigation  of  the  harbor  safer 
and  easier. 
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During  the  past  fiscal  year  22,677  cubic  yards  of  mud,  sand,  gravel, 
etc.,  and  one-half  cubic  yard  of  rock  were  removed  from  the  improved 
channel,  resulting  in  an  mcrease  of  its  depth  to  7  feet,  mean  low  water, 
and  of  its  width  to  90  feet  from  the  7-foot  curve  to  the  old  steamboat 
dock  and  to  from  70  to  80  feet  above  this  place  to  the  upper  wharves, 
thus  still  further  facilitating  the  access  to  the  latter. 

Further  appropriations  will  be  applied  to  work  for  deepening  and 
widening  channel  to  the  upper  wharves. 

The  maximum  draft  that  could  be  carried  June  30,  1900,  over  the 
shoalest  part  at  mean  low  water  was  7  feet. 

The  conuuerce  of  JVIamaroneck  Harbor  consists  of  coal,  building- 
matenals,  and  general  merchandise,  which  in  1897  amounted  to  51,673 
tons,  valued  at  $877,100,  or  about  twenty  times  the  cost  of  the  con- 
templated improvement. 

It. was  not  practicable  .to  obtain  reliable  commercial  statistics  for 
the  calendar  year  1899. 

Commercial  statistics  for  the  years  1888,  1896,  and  1897  are  as  fol- 
lows: 

Tons. 

1888 .-. 24,986 

1896 29,095 

1897 T 51,673 

No  new  lines  of  transportation  are  reported  to  have  been  established 
since  July.l,  189^. 

July  1,  1899,  balance  unexpended *.     $6,977.03 

June  30,  1900,  amount  expended  during  fiscal  year 6, 888. 83 


July  1,  1900,  balance  unexpended te.  20 

Amount  (estimated)  required  for  completi6n  of  existing  project 11, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1902,  in  addition  to  the  balance  unexpended  July  1,  -1900 11, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  F  2.)  . 

3.  Zarchmoni  Harbor^  New  York, — This  harbor  or  bay,  situated  on 
the  northwest  shore  of  Long  Island  Sound,  4  miles  distant  from  the 
New  York  City  limits,  is  about  half  a  mile  wide  and  five-eighths  of  a 
mile  long.  It  is  exposed  to  easterly  and  southerly  storms.  Two  sub- 
merged rocks  (Umbrella  Rock  and  Huron  Rock)  obstruct  the  entrance, 
which  has  a  depth  of  18  feet,  mean  low  water,  gradually  diminishing 
toward  the  head  of  the  bay.     Range  of  tide  is  7.4  feet. 

The  original  project,  adopted  in  1890,  contemplated  the  building  of 
two  breakwaters  t6  protect  the  anchorage  ground,  one  to  extend  from 
Umbrella  Rock  to  Umbrella  Point  and  tne  other  from  Huron  Rock  to 
Lon^  Beach  Point.  Estimated  cost,  $105,000.  The  project  was  modi- 
fied m  1899  and  now  consists  in  constructing  a  breakwater  to  extend 
southwardly  for  1,440  feet  from  the  6-foot  curve  oflf  Long  Beach  Point 
and  in  removing  Huron  Rock  to  a  depth  of  14  feet,  mean  low  water. 
Estimated  cost,  $108,000. 

Up  to  June  30,  1899,  $5,034.93  had  been  expended;  74  feet  of  the 
Umbrella  breakwater  and  64  feet  of  the  Huron  breakwater  had  been 
built  over  the  rocks  to  a  height  of  10  feet  above  mean  low  water. 
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These  structures  in  their  present  length  are  no  protection  to  the 
anchorage  ground,  but  merely  serve  as  beacons  upon  the  rocks. 

No  material  progress  has  been  made  on  the  breakwater  contem- 
plated to  be  built  under  the  modified  project. 

Bids  for  the  work  were  first  openea  June  12,  1899;  the  lowest  was 
accepted,  but  the  party  who  had  submitted  the  same  declined  to  enter 
into  contract  The  work  was  readvertised  and  a  contract  made  Sep- 
tember 26, 1899,  with  the  lowest  bidder  for  88,000  tons  of  riprap  stone 
at  51  cents  per  gross  ton  in  place.  Work  under  this  agreement  was 
commenced  November  4  and  suspended  November  25,  1899,  during 
which  period  3,362  tons  of  stone  was  delivered.  As  tiie  contractor 
failed  to  resume  work  his  contract  was  annulled  April  13,  1900,  and 

Eroposals  were  again  invited  and  opened  May  28,  1900.  The  lowest 
idaer  was  the  Anderson-Murphy  Company,  of  New  York  City,  and 
a  contract  was  entered  into  with  it  June  8, 1900,  for  furnishing  83,000 
gross  tons  of  riprap  stone  in  place  at  54  cents  per  gross  ton. 

It  is  expected  that  work  under  this  agreement  will  be  commenced 
earlv  in  July,  1900. 

The  work  remaining  to  be  done  here  is  completion  of  the  break- 
water now  in  course  of  construction  and  to  remove  Huron  Rock  to  a 
deptii  of  14  feet,  mean  low  water. 

Larchmont  Harbor  has  not  much  commerce.  It  is  mainly  used  by 
the  Larchmont  Yacht  Club  and  also  by  coasters  and  fishing  vessels  for 
night  anchorage  and  for  shelter  against  storms  from  the  west  to  the 
northeast. 

No  new  lines  of  transportation  are  reported  as  established  since  July 
1, 1899. 

July  1, 1899,  balance  unexpended $49,965.07 

Jane  30, 1900,  amount  expended  during  fisced  year 279.72 

July  1, 1900,  balance  unexpended 49,685.35 

Jttly  1, 1900,  amount  covered  by  uncompleted  contracts 44, 820. 00 

Jnly  1, 1900,  balance  available 4,865.35 

Amount  (estimated )  required  for  completion  of  existing  project 58, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1902,  in  addition  to  the  balance  available  July  1,1900 30,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  F  3.) 

i.  East  Chester  Oreek^  New  York. — Before  improvement,  this  small 
tidal  stream,  emptying  into  Pelham  Bay,  was  navigable  at  high  tide  for 
vessels  drawing  7  feet,  as  far  as  Lockwoods,  a  (fistance  of  2i  miles. 
The  range  of  tide  is  7.1  feet. 

The  project  for  improvement,  adopted  in  1873,  provided  for  a  chan- 
nel 100  feet  wide  ana  9  feet  deep,  mean  high  water,  from  deep  water 
in  Pelham  Bay  to  a  point  3,000  feet  above  Lockwoods.  Estimated 
cost  $136,500,  subsequently  reduced  to  $124,000. 

Up  to  June  30, 1899,  $89,990.60  had  been  expended  under  the  proj- 
ect, which  is  considered  as  completed.  Vessels  drawing  9  feet  are 
able  to  go  3,000  feet  above  Lockwoods  at  high  tide. 

During  the  fiscal  year  3,937  cubic  yards  of  mud  was  removed  from 
the  creek  along  the  dock  front  on  the  west  side,  beginning  at  a  point 
ENG  1900 10 
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300  feet  above  Lockwoods,  restoring  this  part  of  the  channel  for  a 
width  of  36  feet  and  a  length  of  1,0(X)  feet  upstream  to  the  projected 
depth. 

The  maximum  draft  that  could  be  carried  June  30,  1900,  over  the 
shoalest  part  at  mean  low  water,  was  2  feet. 

The  channel  is  subject  to  shoaling. 

The  commerce  of  East  Chester  (Seek  consists  mainly  of  coal,  build- 
ing materials,  stone,  and  miscellaneous  freight.  It  has  largely  increased 
since  1887,  as  shown  in  the  following  comparative  table: 


TonB. 


1887 16,110 

1890 19,605 

1892 47,115 

55,990 


Tons. 

1894 137,268 

1896 94,928 

1898 193,920 

1899 286,428 


No  new  lines  of  transportation  are  reported  as  established  since  July 
1,  1899. 

July  1, 1899, balance  unexpended , $1,009.50 

June  30, 19()0,  amount  expended  during  fiscal  year - 811. 97 

July  1, 1900,  balance  unexpended 


197.53 


Amount  that  can  be  profitably  expended  in  fiscal  ^ear  ending  June  30, 
1902,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,1900 3,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 
of  1899,  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  F  4.) 

6.  Bronx  Rwer^  New  Torh — ^The  navigable  part  of  this  small  stream, 
which  empties  into  the  East  River  north  of  Hunts  Point,  extends  from 
the  mouth  to  West  Farms,  a  distance  of  3  miles.  At  the  latter  place 
it  is  crossed  by  a  dam. 

The  natural  depth  was  4  feet,  naean  low  water,  at  the  mouth, 
decreasing  to  less  than  1  foot  at  the  head  of  navigation,  where  the 
range  of  tide  is  about  6  feet. 

Tlie  project  for  improvement,  adopted  in  1896,  provided  for  making 
a  channel  by  dredging  and  rock  removal,  4  feet  deep,  mean  low  water, 
with  a  width  of  100  feet  at  and  near  the  mouth,  decreasing  to  60  feet 
at  the  head  of  navigation.     Estimated  cost  $85,985. 

Up  to  June  30,  1899,  $10,213.48  had  been  expended.  Three  ledges 
in  the  lower  part  of  the  river  had  been  reduced  to  a  depth  of  6  feet, 
where  the  previous  depth  was  from  zero  to  2  feet  at  low  tide. 

The  improvement  had  not  yet  far  enough  advanced  to  admit  vessels 
of  greater  draft  than  formerly. 

During  the  fiscal  year  1900,  667  cubic  yards  of  rock  was  removed, 
under  a  contract,  from  six  ledges  in  the  vicinity  of  Jones  Dock  and 
Westchester  Avenue  Bridge. 

The  result  is  a  wider  and  deeper  channel  where  rock  has  been  removed. 

The  maximum  draft  that  could  be  carried  June  30,  1900,  over  the 
shoalest  part  at  mean  low  water,  from  the  mouth  to  Stephens  Dock,  a 
distance  of  about  2i  miles,  was  3  feet. 

The  work  remaining  to  be  done  is  dredging  and  rock  removal. 

The  conmierce  of  Bronx  River  consists  principally  of  coal,  lumber, 
building  materials,  manufactured  goods,  drugs  for  dyeing  purposes,  and 
ice,  amounting  in  the  calendar  year  1899  to  171,300  tons,  valued  at 
$1,985,700. 
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The  following  table  shows  the  amount  of  commerce  repoited  since 
1896: 

Tona. 

1896 94,244 

1897 : 139,310 

1899 171,300 

No  new  transportation  lines  are  reported  to  have  been  established 
since  July  1,  1899. 

Jnly  1, 1899,  balance  unexpended $19,786.52 

June  30, 1900,  amount  expended  during  fiscal  year 3, 897. 94 

July  1,1900, balance  unexpended 15,888.68 

July  1,1900,  outstanding  liabilities $833.26 

July  1, 1900,  amount  covered  by  uncompleted  contracts. . .      9, 135. 04 

^— ^— — — ^"^  9, 9oo.  oO 


July  1, 1900, balance  available 5,920.28 

Amount  (estimated)  required  for  completion  of  existing  project 55, 985. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1902,  in  addition  to  the  balance  available  July  1, 1900 30, 000. 00 

Submitted  in  compliance  with  reouirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  ana  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  F  5.) 

6.  MattUuck  Harbor^  New  York. — ^This  harbor  is  a  tidal  inlet  extending 
in  a  southerly  direction  from  Long  Island  Sound  to  the  village  of 
Mattituck,  Long  Island,  a  distance  of  about  2  miles. 

One  mile  above  the  mouth  a  tide  milldam  with  gates  has  been  built 
across  the  stream.  The  depth  at  the  entrance,  which  is  obstructed  by 
a  shifting  sand  bar,  is  from  1  to  2  feet,  thence  up  to  the  milldam  from 
2  to  7  feet  at  low  tide,  and  above  the  latter  the  aepth  is  6  feet  at  high 
tide.  The  range  of  tide  outside  the  entrance  is  4.8,  and  below  me 
tide  milldam  but  2.2  feet. 

The  project  adopted  in  1896  provides  for  a  channel  to  be  7  feet  deep, 
mean  low  water,  from  the  entrance  to  the  dam,  and  7  feet  deep,  mean 
high  water,  above  the  dam  to  the  village,  and  to  have  a  width  of  80 
feet,  increased  at  the  mouth  to  100  feet;  the  entrance  channel  to  be 
protected  by  parallel  jetties.     Estimated  cost,  $83,000. 

No  work  has  been  done  yet  under  this  project  and  no  money 
expended. 

To  carry  out  the  project  for  improvement  it  will  be  necessary  to 
first  construct  the  riprap  jetties  to  protect  and  confine  the  shifting 
entrance  channel.  This  work  was  estimated  to  cost  about  $40,000;  but 
as  not  more  than  $15,000  was  available  only  part  of  one  jetty  could 
have  been  built,  resulting  in  no  benefit  to  navigation.  For  this  reason 
it  was  decided  to  retain  the  funds  until  a  sufficient  sum  would  have 
been  appropriated  to  complete  at  least  one  of  the  jetties. 

Since  this  decision  was  made  the  price  for  riprap  stone  has  declined 
considerably  in  the  vicinity  of  New  York,  ana  under  the  prevailing 
conditions  it  is  probable  that  the  funds  on  hand  will  be  suflScient  to  con- 
struct one  of  the  jetties.  A  project  for  the  expenditure  of  the  avail- 
able funds  for  such  purpose  was  therefore  submitted  to  and  approved 
by  the  Secretaiy  of  War,  June  6,  1900. 

Proposals  for  the  construction  of  the  west  jetty  were  invited  June 
28, 1900,  to  be  opened  July  30,  1900. 

The  maximum  draft  that  could  be  carried  June  30,  1900,  over  the 
shoalest  part  at  mean  low  water  was  1  foot. 

The  commerce  of  Mattituck  Harbor  consists  of  farm  produce  and 
fertilizers,  amounting  in  1890  to  about  3,000  tons. 
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The  greater  part  of  the  local  freight  is  shipped  and  received  by  rail, 
as  under  the  present  condition  the  harbor  can  be  navigated  only  by 
boats  of  very  light  draft. 

No  new  lines  of  transportation  have  been  reported  as  established 
since  July  1,  1899. 
July  1, 1S99,  balance  unexpended $15,000.00 

July  1, 1900,  balance  unexpended 15,000.00 

July  1,1900, outstanding  liabilities.... 16.84 

July  1, 1900,  balance  available- ^ 14,983.16 

Amount  (eeUmated)  required  for  completion  of  existing  project 68, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  80, 

1902,  in  addition  to  the  balance  available  July  1, 1900 18, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  F  6.) 

7.  Port  Jefferson  Ha/rbor.  New  York, — This  harbor,  situated  on  the 
north  shore  of  Long  Island,  is  a  large  and  deep  inland  bay  connected 
with  Lon^  Island  Sound  by  a  narrow  entrance  or  inlet. 

Before  improvement  the  channel  depth  outside  the  entrance  was  but 
4  feet,  mean  low  water,  whereas  the  depth  in  the  harbor  was  12  feet 
and  more  at  low  tide  up  to  within  300  feet  of  the  wharves  of  Port 
Jefferson  vilWe. 

Bange  of  tioe  at  extrance,  7  feet;  at  village  wharves,  6.2  feet 

Under  a  project  of  improvement  adopted  in  1871  and  completed  in 
1883,  two  jetties  had  been  built  to  protect  the  inlet,  one  on  its  east  side, 
1,890  feet  long,  and  the  other  on  its  west  side,  940  feet  long,  and  a 
channel  8  feet  deep,  mean  low  water,  and  100  feet  wide  had  been 
dredged  through  the  inlet  and  the  shoal  outside.    Cost,  $79,000. 

A  new  project,  adopted  in  1890  and  modified  in  1894,  provided  for  a 
channel  tnrough  the  entrance  to  be  200  feet  wide  and  12  feet  deep, 
mean  low  water,  the  same  to  be  protected  by  extending  and  enlarging 
the  jetties  already  built     Estimated  cost,  $146,000. 

Up  to  June  30,  1899,  $49,227.48  had  been  expended  under  the  pres- 
ent project.  Both  jetties  nad  been  partly  enlarged  and  the  entrance 
channel  had  been  made  10  feet  deep,  mean  low  water,  for  a  width  of 
200  feet,  and  12  feet  deep,  mean  low  water,  for  a  width  of  from  160  to 
180  feet. 

The  improvement  has  resulted  in  facilitating  navigation  through  the 
enti*ance  channel  and  in  allowing  larger-draft  vessels  to  enter  the 
harbor. 

Under  a  contract  for  strengthening  and  enlarging  the  jetties  at  the 
harbor  entrance,  7,253  gross  tons  of  riprap  stobe  was  delivered  during 
the  fiscal  year  1900,  oi  which  amount  5,480  tons  was  placed  in  the 
west  jetty  and  the  remainder  in  the  east  jetty. 

The  former  is  now  completed,  being  940  feet  long,  4  feet  wide  on 
top,  and  raised  4  feet  above  high-water  level,  except  at  the  outer  part, 
which  for  a  length  of  60  feet  is  made  6  feet  above  that  level.  The 
east  jetty  was  widened  and  i*aised  for  a  length  of  128  feet  north  and 
south  of  the  light-house,  but  is  still  in  an  unfinished  condition. 

The  enlargement  of  the  jetties  resulted  in  a  better  protection  of  the 
entrance  channel. 

The  maximum  draft  that  could  be  carried  June  30,  1900,  over  the 
shoalest  part,  at  mean  low  water,  was  12  feet. 

The  commerce  of  this  harbor  consists  mainly  of  coal,  building 
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Tons. 

1896 31,700 

1897 25,497 

1898 .•. 24,976 

1899 42,130 
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materials,  farm  produce,  shellfish,  and  general  merchandise,  amoimting 
in  1899  to  42,130  tons,  valued  at  $2,146,940.  The  harbor  is  lai-gely 
used  as  a  winter  anchorage  for  yachts. 

The  following  statement  shows  the  amount  of  commerce  reported 
since  1890: 

Tons. 

1890 42,325 

1892 47,000 

1893 46,000 

1894 42,000 

1895 36,000 

No  new  lines  of  transportation  are  reported  to  have  been  established 
since  July  1,  1899. 

July  1, 1899, balance  unexpended $8,272.52 

June  30, 1900,  amount  expended  during  fiscal  year 3, 876. 77 

July  1, 1900,  balance  unexpended 4,395.75 

July  1,1900,  outstanding  liabilitiee $3,429.60 

July  1, 1900,  amount  covered  by  uncompleted  contracts 487. 03 

—————      3, 916. 63 

July  1,1900,  balance  available 479.12 

Amount  (estimated)  required  for  completion  of  existing  project 87, 500. 00 

Amount  that  can  be  ]>rofitably  expended  in  fiscal  year  endmg  June  30, 

1902,  for  works  of  improvement  and  for  maint^iance,  in  Edition  to 

the  balance  available  July  1,  1900... 24,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 

of  1899,  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  F  7.) 

8.  Huntington  Harbor^  New  York, — ^This  harbor  is  a  narrow  tidal 
estuaiy  extending  inland  from  Huntington  Bay,  L.  I.,  in  a  southerly 
direction,  for  a  distance  of  about  2  miles. 

Before  improvement  it  had  a  natural  available  depth  of  nearly  8 
feet,  mean  low  water,  for  a  stretch  of  li  miles  from  the  entrance 
southward,  thence  gradually  decreasing  to  zero  toward  the  head  of 
the  harbor.    Mean  rise  of  tide  7.2  feet. 

Under  project  of  1872  an  extension  of  the  8-foot  channel,  160  feet 
wide,  was  made  to  the  old  town  dock  at  an  expense  of  $22,500;  this 
channel  completely  filled  up  again. 

The  present  project,  adopted  in  1890,  provides  for  dredging  and 
maintaining  a  channel  8  feet  deep  and  100  feet  wide,  up  to  the  upper 
wharves  and  to  be  protected  by  piling,  if  necessary.  Estimated  cost 
$32,000. 

The  expenditures  under  the  present  project  up  to  June  30,  1899, 
amounted  to  $22,033.43.  A  channel  had  been  drecteed  8  feet  deep, 
mean  low  water,  175  feet  wide  up  to  the  bend  at  old  town  dock,  230 
feet  wide  at  the  bend  and  100  feet  wide  for  200  feet  above  the  bend,  a 
total  length  of  about  3,500  feet.  This  improvement  enables  vessels 
to  reach  the  landings  without  waiting  for  tides. 

The  operations  during  the  past  &cal  year  consisted  in  removing 
48,478  cubic  yards  of  material  from  the  west  side  of  the  channel! 
restoring  it  to  the  projected  depth  of  8  feet,  mean  low  water,  and 
widening  it  about  25  feet. 

The  estimate  for  1902  contemplates  completion  and  maintenance  of 
projected  channel. 

The  maximum  draft  that  could  be  earned  June  30,  1900,  over  the 
shoalest  part  at  mean  low  water  was  8  feet. 
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1890 .•...  39,500 

1892.. .1 44,000 

1893 46,000 

1894 68,000 
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The  commerce  of  the  harbor  consists  mainly  of  coal,  farm  produce, 
building  materials,  and  miscellaneous  freight,  amounting  in  the  cal- 
endar year  1899  to  46,500  tons,  valued  at  $605,000,  as  compiled  by 
Mr.  James  M.  Brush,  of  Huntington,  N.  Y. 

The  following  table  shows  the  variations  in  reported  tonnag'e  of 
conmierce  for  several  years  since  1890: 

Tons. 

1895 70,000 

1896 73,350 

1897 23,684 

1899 46,500 

No  new  lines  of  tmnsportation  are  reported  as  established  since 
July  1, 1899. 

July  1,  1899,  balance  unexpended $7,466.57 

June  30,  1900,  amount  expended  during  fiscal  year 7, 455. 63 

July  1,  1900,  balance  unexpended 10. 94 

Amount  (estimated)  required  for  completion  of  existing  project 2, 500. 00 

Amount  tnat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1902,  in  addition  to  the  balance  unexpended  July  1, 1900 2, 600. 00 

Submitted  in  compliance  with  requirements  of  section  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  F  8.) 

9.  Glencove  Harbor^  New  York. — This  harbor  is  a  small  tidal  inlet 
on  the  east  side  of  Hempstead  Harbor,  Long  Island.  Its  channel  is 
about  2  feet  deep  at  mean  low  water,  and  a  bar  at  the  entrance  has  a 
foot  less  depth.  Before  the  improvement  was  made,  vessels  waiting 
for  tides  to  enter  the  harbor  were  exposed  to  storms  from  the  north 
and  northwest. 

The  original  project  for  the  improvement,  adopted  in  1888,  provided 
for  a  riprap  breakwater  extending  from  the  northwest  corner  of  Glen- 
cove Dock  in  a  west-southwesterly  direction  for  a  distance  of  about 
2,500  feet,  the  top  to  be  5  feet  wide  and  3  feet  above  mean  high 
water.  Estimatea  cost,  $201,960.  This  project  was  modified  in  1895. 
reducing  length  of  breakwater  to  about  2,000  feet  and  the  estimatea 
cost  to  fl35,000. 

The  expenditures  for  this  improvement  up  to  June  30, 1899,  amounted 
to  $62,835.94,  resulting  in  the  construction  of  1,465  linear  feet  of  the 
projected  breakwater,  which  serves  as  a  shelter  to  vessels  waiting  for 
rise  of  tide  to  enter  the  inner  harbor,  and  as  a  protection  to  local  ship- 
ping at  Glencove  Dock. 

Mean  rise  of  tides  is  7.7  feet. 

No  work  was  in  progress  during  the  fiscal  year.  A  light  was  main- 
tained upon  the  unfinished  end  of  the  breakwater  at  a  small  expense. 

To  complete  the  breakwater  to  its  projected  length  will  require  its 
extension  645  feet. 

The  commerce  of  Glencove  Harbor  consists  chiefly  of  coal,  com, 
starch,  glucose,  building  materials,  and  miscellaneous  freights,  the 
value  of  which  is  estimated  to  be  about  45  times  the  cost  of  the  com- 
pleted improvement. 

Following  is  a  statement  of  the  amounts  of  commerce  for  a  number 
of  years  since  1889: 

~  Tons. 

1897 733,400 

1899 About  the  same  as  1897 


Tons. 


1889 301,429 

1893 305,000 

1896 106,4^5 
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No  new  lines  of  transportation  are  reported  as  established  since 
July  1, 1899. 


July  1, 1899,  balance  unexpended 

June  30, 1900,  amount  expended  during  fiscal  year . 


$164.06 
164.06 


Amount  ^estimated)  required  for  completion  of  existing  project 72, 000. 00 

Amount  tliat  can  be  prontably  expended  in  fiscal  year  ending  June  30, 1902      7, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  F  9.) 

10.  Flushing  Bay^  New  York, — Before  improvement  the  controU- 
ingdepth  in  the  channel  up  to  Flushing  was  3.9  feet,  mean  low  water. 

The  original  project,  adopted  in  1879,  provided  for  the  building  of 
16,700  feet  of  diking  to  create  a  tidal  basin  intended  to  fill  and  dis- 
charge through  the  main  channel,  thus  maintaining  a  least  channel 
depth  of  6  feet,  mean  low  water,  after  once  dredging.  Estimated  cost 
^173,500.  The  project  was  modified  in  1888,  omitting  part  of  the  dik- 
ing, and  again  in  1891,  limiting  the  same  to  one  dike  on  the  west  side  9f 
the  channel,  4,663  feet  long,  besides  dredging  and  maintaining  a  channel 
6  feet  deep,  mean  low  water,  up  to  the  lower  bridge  at  Flushing. 

Up  to  July  1, 1899,  $122,495.63  had  been  expended;  4,663  linear  feet 
of  diking  had  been  built  and  a  channel  100  feet  wide  and  6  feet  deep, 
mean  low  water,  had  been  dredged  in  different  places  repeatedly. 

The  improvement  has  resulted  in  making  the  water  front  more  acces- 
sible at  every  stage  of  the  tide,  and  in  permitting  vessels  of  larger  draft ' 
to  use  the  channel. 

No  work  was  in  progress  during  the  past  year. 

Future  appropriations  should  be  applied  to  maintaining  the  dredged 
channel. 

The  maximum  draft  that  could  be  carried  June  30,  1900,  over  the 
shoalest  part  at  mean  low  water  was  6  feet 

The  principal  articles  of  commerce  are  coal,  building  and  paving 
materials,  dyewoods,  logwood  extracts,  and  farm  produce,  amounting 
in  1899  to  158,755  tons,  valued  at  $1,534,937,  nearly  nine  times  the 
cost  of  the  improvement. 

The  following  is  a  statement  of  the  amounts  of  commerce  repoited 
for  Flushing  Bay  during  the  several  years  since  1888: 


Tons. 


Tons. 

1896 80,820 

1897 163,395 

""     158,756 


1888 229,235 

1804  (partial  retumfl) 46,942 

1805 150,376 

No  new  transportation  lines  are  reported  to  have  been  established 
since  July  1,  1899. 

July  1, 1899,  balance  unexpended $604.47 

July  1,  1900,  balance  unexpended  - 504. 47 


Amount  (estimated)  i^uired  for  completion  of  existing  project 50, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1902,  for  maintenance  of  improvement,  in  addition  to  the  balance  un- 
expended July  1,  1900 5,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 
of  1899,  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  F 10.) 
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11.  Ea8tBiver^New  York. — East  River  is  a  tidal  strait  extending  from 
the  Battery,  New  York  Harbor,  to  Throgs  Neck,  Long  Island  Sound,  a 
distanceof  aboutl6miles.  Before  improvement  it  was  much  obstructed 
by  rocks  and  reefs,  especially  in  the  mrt  known  as  Hell  Grate. 

The  ranee  of  tide  below  (south  of)  Hell  Grate  is  from  4^  to  5  feet, 
and  east  of  that  place  from  5  to  7  feet. 

The  original  project  for  improvement,  adopted  in  1867,  provided  for 
the  removal  to  26  feet,  mean  low  water,  of  various  rocks  and  I'eefs 
obstructing  the  channel  in  and  near  Hell  Grate,  and  also  for  the  con- 
struction of  sea  walls  and  dikes  where  necessary  to  guide  the  tidal  cur- 
rents.    Estimated  cost,  $4,689,820. 

The  project  was  enlarged  in  subsequent  years  to  include  the  removal 
of  other  rocks  and  reefs  at  diflFerent  places  between  the  Battery  and 
Baretto  Point,  to  depths  varying  from  18  to  26  feet,  mean  low  water. 
The  revised  estimated  cost  of  the  project,  as  enlarged  in  1868  and  1874, 
was  $5,139,120^  to  which  was  added  in  1899  $500,000,  the  estimated 
cost  for  removmg  Man-o-war  Rock  to  a  depth  of  26  feet,  mean  low 
water,  or  a  total  of  $5,639,120  for  the  enlarged  project.  In  1900  the 
removal  of  two  small  rocks,  one  off  Third  street  and  the  other  oflP 
Twenty -sixth  street,  Borough  of  Manhattan,  to  a  depth  of  19  and  26 
feet,  mean  low  water,  respectively,  was  included  in  the  project  without 
revising  the  total  estimated  cost. 

Up  to  June  30,  1899,  $4,387,180.24  had  been  expended  under  the 

revised  project.    At  that  time  a  dike  connecting  Great  and  Little  Mill 

crocks  had  been  built  and  many  of  the  rocks  and  reefs  included  in  the 

project  had  been  reduced  to  the  projected  plane  below  mean  low  water, 

or  had  been  partly  removed,  as  shown  by  the  following  table: 


Name  of  locality. 


Distance 
from  Bat- 
tery, 


Least  origi- 
nal depth, 
mean  low 
water. 


Least  depth 

mean  low 

water,  June 

30,1899. 


Projected 
depth. 


Diamond  Reef 

Reef  off  Diamond  Reef 

CoentiesReef 

Rock  off  8d  street 

Shell  Reef,  off  9th  street 

Pilgrim  Rock,  off  19th  street 

Rock  off  26th  street ■. 

Ferry  Reef,  off  84th  street 

Charlotte  Rock,  off  84th  street 

Man-o-war  Rock , 

Middle  Reef,  including  Flood  Rock,  Gridiron,  Hen  and 

Chickens,  and  Negro  Heads 

Hallets  Point , 

Heel  Tap 

Frying  Pan 

Pot  Rock , 

Way  Reef 

Shell  Drake 

Scaly  Rock , 

Negro  Point 

Reef  off  Sunken  Meadow 

North  Brother  Island  Reef 

Reef  off  Baretto  Point 


Miies. 

k 

\ 

3 

8* 

4 


7t 
7* 
7» 
74 
74 
74 
74 
74 
9 

10 

U 


Feet. 
17 
19 
14.8 
15  9 

7.6 
12 
16.1 

7 

14.7 
+  0.8 

-I-  6 
+  4 

12.1 

11 

20 

17.4 

18.3 


Put, 
26 
26 
26.5 
15.9' 
a  18 
24 
16.1 
24 
26.5 
-h  0.8 

18  to  20 
26 
•20.5 
18 

22.8 
26 
26 


FeeL 


11 
16 
17 


17.8 

26 

24 


26 
24 
19 
18 
24 
26 
26 


26 
26 
26 
26 
26 
26 
26 
18 
26 
24 


a  Nearly. 

A  sea  wall  had  also  been  built  on  "Bread  and  Cheese"  by  the 
authorities  of  New  York  City. 

The  improvement  has  resulted  in  a  wider  and  straighter  channel, 
making  navigation  much  safer  and  easier. 

The  contractor  for  the  removal  of  Man-o-war  Rock  has  been 
engaged  in  drilling  and  blasting  since  the  commencement  of  January, 
1900,  but  up  to  the  close  of  the  fiscal  year  no  rock  had  been  removed. 
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Some  obstructions  to  navigation  which  an  examination  showed  to 
exist  on  Middle  Reef  were  removed  during  Januarv,  1900,  to  a  clear 
depth  of  18  feet  below  mean  low  water,  the  level  oi  the  surrounding 
bottom. 

In  accordance  with  approved  project,  specifications  were  prepared 
for  the  removal  of  the  two  small  reefs  off  Third  street  and  off  Twenty- 
sixth  street,  respectively,  and  submitted  for  approval. 

Future  appropriations  will  be  applied  to  rocfe  removal. 

The  traffic  on  the  East  River  is  of  very  great  extent,  »nd  is  inti- 
pmtely  connected  with  that  of  New  York  Iferbor  proper.  But  it  is 
impracticable  to  obtain  reliable  statistics  to  show  what  proportion 
properly  belongs  to  the  East  River,  especially  as  the  heavv  coastwise 
tramc  passing  uirough  this  waterway  is  carried  on  in  vessels  which  do 
not  enter  or  clear  at  the  custom-house. 

July  1,  1899,  balance  unexpended $248,099.09 

June  30,  1900,  amount  expended  during  fiscal  year 8, 723. 27 

Joiy  1,  1900,  balance  unexpended 239,375.82 

July  1 ,  1900,  amount  covered  by  uncompleted  contracts 159, 000. 00 

July  1,  1900,  balance  available 80,375.82 


Amount  (estimated)  required  for  completion  of  existing  project 1, 003, 840. 67 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1902,  in  addition  to  the  balance  available  July  1,  1900 200, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
.    harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  F  11.) 

12.  Ha/rlem  JRwer^  New  York. — ^The  Harlem  River  and  Spuyten 
Duyvil  Creek,  both  included  in  the  improvement,  are  two  waterways 
which  join  at  Kingsbridge,  N.  Y.,  and  separate  Manhattan  Island  from 
the  mainland.  The  narrow  channel  at  their  junction  was  obstructed 
by  a  ledge  of  rocks,  awash  at  low  tide. 

Before  improvement  the  Harlem  River  had  an  available  depth  of  10 
feet,  mean  low  water,  from  the  East  River  to  Morris  Dock,  except  at 
High  Bridge,  where  it  was  only  6  feet.  From  Morris  Dock  to  Ford- 
ham  Landmg  there  was  a  crooked  channel  7  feet  deep,  and  above  the 
latter  place  the  river  could  only  be  used  by  the  smallest  class  of  vessels. 

Spuyten  Duyvil  Creek  from  Kingsbri(^e  to  the  Hudson  had  a  depth 
of  4  feet,  mean  low  water. 

The  range  of  tide  in  the  Harlem  River  was  from  5i  to  6  feet  and  in 
the  creek  and  Hudson  River  3.8  feet 

The  original  project  for  improvement,  adopted  in  1875  and  modified 
in  1879  and  1886,  provided  tor  a  continuous  channel  from  the  East 
River  to  the  Hudson  River  400  feet  wide  and  15  feet  deep,  mean  low 
water,  except  just  north  of  High  Bridge^here  the  width  was  reduced 
to  375  feet,  and  in  the  rock  cut  throu^  Dyckman  Meadow,  which  was 
to  be  made  350  feet  wide  and  18  feet  deep,  mean  low  water.  Esti- 
mated cost,  $2,700,000. 

Act  of  Congress  approved  March  3, 1899,  contained  a  clause  author- 
izing the  disposal  of  the  stone  stored  on  land  near  Spuyten  Duyvil, 
New  York. 

Up  to  June  30, 1899,  $1,141,985.38  had  been  expended. 

A  channel  not  less  than  150  feet  wide  and  12  leet  deep,  mean  low 
water,  had  been  made  from  the  East  River  to  the  Hudson  River.  The 
rock  cut  had  been  completed,  and  2,181  linear  feet  of  crib  and  pile 
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revetment  and  770  linear  feet  of  retaining  wall  had  been  constructed 
for  the  protection  of  the  slopes. 

The  benefits  which  commerce  has  derived  from  the  improvement 
are  the  reduced  cost  of  transportation  between  different  pomts  on  the 
Hudson,  Harlem,  and  East  rivers,  due  to  a  more  direct  connection 
and  a  deeper  channel,  and  the  increase  in  the  local  traffic,  stimulated 
by  the  extension  of  the  available  water  front. 

During  the  fiscal  year  1900  the  contractor  for  the  purchase  and 
removal  of  the  stone  stored  on  land  near  Spujrten  Duy  vil,  New  York, 
removed  11,097  cubic  yards  of  the  same,  makmg  a  total,  under  his  con- 
tract, of  11,493  cubic  yards.  On  November  25,  1899,  he  suspended 
work,  and  not  resuming  operations  again,  his  contract  was  annulled 
May  3,  1900.  The  question  of  disposal  of  the  stone  to  the  best 
advantage  of  the  United  States  is  under  consideration. 

A  change  in  the  location  of  the  drawspan  of  the  railroad  bridge  across 
the  mouth  of  Spuyten  Duy  vil  Creek,  which  is  in  course  of  reconstruc- 
tion, necessitated  a  shifting  of  the  channel  to  the  southward.  This 
work  was  estimated  to  reauire  the  removal  of  150,000  cubic  yards,  and 
a  contract  for  dredging  tnis  amount  was  entered  into  December  11, 
1899,  with  P.  Sanf ord  Iloss,  Incorporated. 

Under  the  provisions  of  this  contract  132,174  cubic  j^ards  of  material 
was  removed  during  the  fiscal  year,  resulting  in  maKing  a  channel  to 
near  the  new  draw  400  feet  wide  and  15  feet  deep,  mean  low  water. 

Dredging  through  the  draw  had  to  be  postponed  until  the  bridge  is 
completed. 

The  increased  width  of  the  draw  and  of  the  approaching  channel  will 
gi'eatly  benefit  navigation. 

The  maximum  draft  that  could  be  carried,  June  30,  1900,  over  the 
shoalest  part  at  mean  low  water  was  12  feet. 

The  channel  is  to  be  further  deepened  and  widened  by  dredging  and 
rock  removal. 

The  commerce  of  the  river  is  very  large  and  steadily  increasing.  It 
consists  mainly  of  general  merchandise,  grain,  flour,  feed,  lumber, 
building  materials,  coal,  ice,  etc.,  amounting  in  1895  to  over  7,500,000 
tons,  valued  at  more  than  $203,000,000. 

It  was  impracticable  to  obtain  complete  commercial  statistics  for  the 
calendar  year  1899.     The  freight  received  and  shipped  during  that 

J  ear  via  Harlem  River  by  the  New  York,  New  Haven  and  Hartford 
^ilroad  Company  alone  amounted  to  4,474,687  tons,  as  per  statement 
received  from  its  comptroller. 

No  new  lines  of  transportation  are  reported  to  have  been  established 
since  July  1, 1899. 

July  1,  1899,  balance  unexpended $103,014.62 

June  30,  1900,  amount  expended  during  fiscal  year 18, 977. 31 

July  1,  1900,  balance  unexpended 84,037.31 

July  1,  1900,  outstanding  liabilities $2,497.42 

July  1,  1900,  amount  covered  by  uncompleted  contracts 1, 853. 90 

4,351.32 

July  1,  1900,  balance  available 79, 685. 99 

Amount  (estimated)  required  for  completion  of  existing  project 1, 455, 000. 00 

Amount  tnat  can  be  profitably  expenaed  in  fiscal  year  ending  June 

30, 1902.  in  addition  to  the  balance  available  July  1, 1900 .  300, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  F  12.) 
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IS,  Neictovm  Oreek^  New  York. — ^Before  improvement  this  small 
tidal  stream  extending  from  the  eastern  part  of  Brooklyn  to  the  East 
River,  opposite  Thirty-fourth  street,  New  York  City,  a  distance  of 
about  4  miles,  had  a  depth  of  12i  feet,  mean  low  water,  at  the  mouth, 
decreasing  to  4  feet  at  the  head. 

The  original  project  adopted  in  1880,  and  as  subsequently  modified 
in  1884,  provided  lor  a  channel  240  feet  wide  and  21  feet  deep  mean 
low  water,  from  the  mouth  up  to  Vernon  Avenue  Bridge,  thence  up 
to  head  of  navigation  on  both  Dranches  for  a  channel  decreasing  from 
175  to  100  feet  m  width  and  from  18  to  10  feet  in  depth.  Estunated 
cost  $255,500. 

In  1896  the  project  was  again  modified,  providing  for  a  uniform 
channel  125  feet  wide  and  18  feet  deep,  mean  low  water,  from  the  mouth 
of  the  creek  to  the  head  of  navigation  at  Metropolitan  avenue. 
Estimated  cost,  $450,000. 

At  the  time  the  latter  project  was  adopted  there  was  a  depth  of  21 
feet  mean  low  water  at  tne  mouth  of  the  creek,  graduallv  decreasing 
to  10  feet  at  head  of  navigation.     Cost  of  improvement,  $197,500. 

Up  to  June  30, 1899,  $196,349.77  had  been  expended  under  the  modi- 
fied project  of  1896.  At  that  time  the  channel  had  been  dredged  125 
feet  wide  and  18  feet  deep,  mean  low  water,  from  Vernon  avenue  to 
within  50  feet  of  Metropolitan  avenue  on  the  East  Branch,  and  to  the 

}>ier  guard  of  the  Metropolitan  Avenue  Bridge  over  the  West  Branch 
the  upper  limits  of  the  project),  except"  in  9ie  immediate  vicinity  of 
Vernon  Avenue  Bridge  and  in  the  west  drawspan  of  Greenpoint 
Avenue  Bridge.  The  sharp  bends  above  Meeker  avenue  have  oeen 
widened  by  from  20  to  40  feet  to  preserve  the  channel  depths. 
The  project  is  practically  completed,  but  the  channel  is  subject  to 


He  increased  width  and  depth  of  the  waterway  has  greatly  facil- 
itated navigation  of  the  stream,  permitting  also  the  employment  of 
larger  vessels  for  commercial  purposes. 

The  amount  expended  during  tne  fiscal  year  ending  June  80, 1900, 
was  to  pay  outstanding  liabilities,  including  bill  for  removing  wreck 
CBcountered  during  dredging  and  the  expenditures  required  in  exam- 
ination of  dredged  channel,  etc. 

The  available  funds  will  be  applied  in  widening  the  channel  at  the 
entrance  and  in  removinff  shoal  spots  wherever  necessaiy. 

The  maximum  draft  that  could  be  carried,  June  30,  1900,  over  the 
shoalest  part  at  mean  low  water  was  18  feet. 

The  commerce  of  t^  creek  is  very  large  and  consists  chiefly  of  coal, 
building  materials,  petroleum  and  its  products,  chemicals,  etc.  It  was 
not  practicable  to  obtain  reliable  statistics  for  the  calendar  year  1899. 

Commercial  statistics,  in  tons,  for  the  years  1896  and  1897  are  as 
follows: 

Tons. 

1896 2,740,482 

1897 3,228,644 

No  new  lines  of  transportation  are  reported  as  established  since 
July  1, 1899. 
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July  1, 1899,  balance  unexpended $16,650.23 

June  30, 1900,  amount  expended  during  fiscal  year 964.82 

July  1,1900,  balance  unexpended 15,685.61 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1902.  for  maintenance  of  improvement,  in  addition  to  the  balance  unex- 
pended July  1, 1900 7,500.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  md  harbor  act 
of  1899,  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  F  18.) 

li.  Wallabout  Charmd^  New  York. — ^This  channel  semnttes  Cob 
Dock,  an  island  in  Wallabout  Bay,  from  Brooklyn,  N.  Y.  It  is  divided 
into  two  parts,  called  east  and  west  channel^  respectively,  by  a  stone 
causeway  which  connects  the  island  with  the  navy^-yard.  The  east 
channel,  the  part  under  consideration,  had  an  original  depth  of  from 
15  to  20  feet  along  the  line  of  deepest  water,  diminishing  to  5  feet 
along  the  sides.     Mean  range  of  tide  4.5  feet. 

The  project,  adopted  in  1899,  consists  in  making  the  channel  from 
the  East  River  to  the  causeway  20  feet  deep,  mean  low  water,  with 
widths  ranging  from  230  to  850  feet.    Estimated  cost,  $40,000. 

Up  to  June  80, 1899,  $297.76  had  been  expended.  At  that  time 
dredffing  over  about  one-quarter  of  the  area  to  be  improved  had  been 
completed. 

During  the  fiscal  year  122,308  cubic  yards  of  mud,  sand,  eravel,  etc., 
and  50  tons  of  large  bowlders  were  removed  from  the  channel  (the 
former  bv  contract,  the  latter  by  hired  labor),  resulting  in  the  com- 
pletion of  the  improvement  as  contemplated. 

The  maximum  draft  that  could  be  carried  June  80,  1900,  over  the 
shoalest  part  at  mean  low  water,  was  20  feet. 

The  improvement  has  made  the  docks  accessible  to  many  vessels 
which  formerly  had  to  be  lightened  to  enable  them  to  go  there  even  at 
high  tide. 

The  channel  is  subject  to  shoaling. 

The  commerce  of  Wallabout  Channel  is  considerable,  and  believed  to 
be  increasing,  but  no  complete  data  are  on  hand.  It  consists  chiefly 
of  coal,  sugar,  sirups,  ice,  lumber,  and  produce,  amounting  in  1897 
for  the  first  four  items  alone  to  840,300  tons,  valued  at  $16,008,000. 

No  new  lines  of  transportation  are  reported  as  established  since 
July  1,  1899. 

Julyl,  18»9,  balance  unexpended $39,702.24 

June  30,  1900,  amount  expended  during  fiscal  year 17,875.93 

Julyl,  1900,  balance  unexpended 21,826.31 

(See  Appendix  F  14.) 

16.  Canarsie  Bay^  New  Yorh. — ^This  bay  forms  the  northwest  part 
of  Jamaica  Bay,  at  Canarsie  Landing.  The  original  depth,  from  the 
landing  to  Big  Channel,  was  4.2  feet,  and  to  Island  Channd  1.8  feet, 
mean  low  water.    Rise  of  tide,  4.7  feet. 

The  original  project  of  1880 — for  the  construction  of  dikes  onljr — 
was  subsequently  modified  to  include  both  diking  and  dredging,  with 
a  view  to  securing  a  channel  100  to  160  feet  wide  and  6  feet  deep,  mean 
low  water,  connecting  Canarsie  Landing  with  Big  Channel  in  Jamaica 
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Bay.  It  was  afterwards  enlarged,  providing  also  for  a  south  channel 
4  feet  deep  from  the  landing  to  Island  Channel,  and  a  channel  south- 
easterly to  Gophel  Channel  5  feet  deep  and  60  feet  wide.  The  esti- 
mated cost  is  $88,000. 

Up  to  June  30,  1899, 164,472.23  had  been  expended;  1,058  feet  of 
diking  had  been  built  on  the  north  side  of  the  channel  and  820  feet  on 
the  south  side;  the  main  channel  had  been  dredged  6  feet  deep,  mean 
low  water,  for  its  full  width  and  length;  a  channel  5  feet  deep  and  50 
feet  wide  had  been  dredged  to  connect  with  Gkrnhel  Channel  on  the 
northeast,  and  another  4  leet  deep  to  connect  with  Island  Channel  on 
the  southwest. 

Shipping  has  been  benefited  by  the  increased  depth  to  the  landing, 
a8  it  obviates  the  delay  waiting  for  tides. 

No  work  was  in  progress  during  the  fiscal  year. 

Future  appropriations  should  be  applied  mainly  to  keeping  the  dikes 
in  repair  and  to  maintaining  the  dredged  channels. 

The  maximum  draft  that  could  be  carried  June  30,  1900,  over  the 
shoalest  part,  at  mean  low  water,  was  6  feet  in  the  main  channel  and  3 
feet  in  the  South  Channel. 

The  commerce  of  Canarsie  Bay  consists  mainly  of  building  mate 
rials,  fertilizers,  fish,  and  coal. 

It  was  not  practicable  to  obtain  reliable  statistics  for  the  calendar  year 
1899. 

The  following  is  a  statement  of  amounts  of  commerce  reported  for 
several  years  smce  1890: 


TODB. 

1800 60,808 

1892 67,510 

1883 09,510 


Tons. 

1894 133,425 

1896 148,564 

1896 50,087 


No  new  lines  of  transportation  are  reported  as  established  since 
July  1,  1899. 

July  1, 1899,  balance  unexpended *$527.77 

JmieSO,  1900,  amount  expended  during  fiscal  year 2.85 

Joly  1, 1900,  balance  unexpended 


524.92 


Amount  (estimated)  required  for  completion  of  existing  project 23, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1902,  for  works  of  unproyement  and  for  maintenance,  in  addition  to 
the  balance  unexpended  July  1,  1900 20,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 

.   of  1899,  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  F  16.) 

16,  Browns  Creek^  New  TJ>ri.^Thi8  narrow  stream,  which  empties 
into  Great  South  Bay,  Long  Island,  near  Browns  Point,  had  a  natural 
depth  of  from  1  to  8  feet  at  low  tide,  a  bar  at  the  mouth  having  less 
than  1  foot 

The  project  for  improvement  adopted  in  1890  provided  for  a  chan- 
nel 100  feet  wide  and  4  feet  deep,  mean  low  water,  to  extend  from 
deep  water  in  the  Iwiy  up  to  SayviUe  highway  bridge,  and  to  be  pro- 
tected at  the  entrance  by  jetties  on  both  sides.    Estimated  cost,  $46,000. 

^  Erroneously  given  as  $529.41  in  Annual  Report  for  1899. 
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Up  to  June  30,  1899,  $25,000  had  been  expended;  492  feet  of  the 
west  jetty  and  438  feet  of  tne  east  jetty  had  been  built,  and  a  channel 
100  feet  wide  and  4  feet  deep,  mean  low  water,  had  been  dredged  to 
within  2,400  feet  of  the  higaway  bridge.  The  channel  is  subject  to 
shoaling. 

The  improvement  affords  shelter  for  oyster  and  fishing  boats  em- 
ploved  in  the  vicinity. 

Operations  during  the  fiscal  year  consisted  in  removing  15,727  cubic 
yaros  of  material  from  the  channel,  resulting  in  restoring  it  to  the 
projected  dimensions  for  a  length  or  2,000  feet,  beginning  at  a  point 
opposite  the  outer  ends  of  the  jetties  and  extending  up  the  creek. 

The  maximum  draft  that  could  be  carried  June  30,  1900,  over  the 
shoalest  part  at  mean  low  water  was  4  feet. 

The  project  provides  for  further  extension  of  the  jetties  and  addi- 
tional dreaging. 

The  conunerce  of  Browns  Creek  consists  principally  of  coal,  brick, 
lumber,  fish,  and  shellfish,  amounting  in  1899  to  11,642  tons,  valued 
at  $251,350. 

The  following  statement  shows  the  amount  of  conunerrte  reported 
since  1897: 

Tons. 

1897 9,180 

1898 10,700 

1899 11,642 

No  new  lines  of  transportation  are  reported  as  established  since 
July  1,  1899. 

July  1, 1899,  balance  unexpended |3,000.00 

June  30, 1900,  amount  expended  during  fiscal  year 2,536.55 

July  1,  1900,  balance  unexpended 463.45 

Amount  (estimated)  required  for  completion  of  existing  project 18, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1902,  for  works  of  improvement  and  for  maintenance,  in  addition  to 

the  balance  unexpended  July  1, 1900 10,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 

of  1899,  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  F  16.) 

17.  Patchoifue  Eiver^  New  York. — Before  improvement  this  small 
inlet,  extending  from  Great  South  Bay,  Long  Island,  to  the  village  of 
Patchogue^  had  a  natui*al  depth  of  about  2  feet;  rise  of  tide,  1  foot 

The  project  for  improvement  adopted  in  1890  provided  for  a  chan- 
nel 5,000  feet  long  (approximately),  60  feet  wide,  and  6  feet  deep, 
mean  low  water,  to  be  protected  at  its  mouth  against  westerly  storms 
by  a  jetty  1,700  feet  long.     Estimated  cost,  $40,000. 

Up  to  June  30, 1899, 139,293.16  had  been  expended.  At  that  time 
the  jetty  was  completed  and  the  channel  dredged  to  its  projected 
dimeasions  from  Great  South  Bay  up  to  within  70  feet  of  the  estab- 
lished harbor  lines.  For  300  feet  at  the  upper  end  the  channel  was 
made  100  feet  wide,  as  a  turning  basin  for  vessels.  The  project  is  com- 
pleted, but  the  channel  is  subject  to  shoaling. 

The  improvement  enables  vessels  of  6  feet  draft  to  reach  the  channel 
opposite  the  docks  at  ordinary  tides  without  lightening. 
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No  operations  were  in  progress  during  the  mst  fiscal  year. 

The  maximum  draft  that  could  be  carried,  June  30,  1900,  over  the 
shoalest  part  at  mean  low  water  was  6  feet. 

The  commerce  of  Patchogue  River  consists  mainly  of  lumber,  coal, 
fish,  shellfish,  and  miscellaneous  merchandise,  amounting  in  1899  to 
266,800  tons  of  an  estimated  value  of  $3,808,500,  or  about  95  times 
the  cost  of  the  improvement. 

The  following  is  a  statement  of  the  amounts  of  commerce  of  the  river 
reported  since  1890: 

Tons. 

1890 56,000 

1892 120,000 

1893 125,000 

1894 145,000 

1895 129,485 

No  new  lines  of  transportation  are  reported  as  established  since  July 
1, 1899. 

July  1,  1899,  balance  unexpended $706.85 

July  1,  1900,  balance  unexpended 706.85 

IAmoant  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1902,  for  maintenance  of  improvement,  in  addition  to  the  balance  un- 
expended July  1,  1900 3,700.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 
of  1899,  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  F  17.) 

^  18.  JSemoving  sunken  vesada  or  craft  obst/ructi/rwor  endanaering  na/v- 
imtion, — {a)  Wreck  of  schooner  Bicha/rd  HaU, — This  vessel  was  sunk 
October  1,  1898,  in  Long  Island  Sound,  off  Port  Chester  Harbor, 
New  York. 

The  wreck  being  an  obstruction  to  navigation,  an  agreement  for  its 
removal  to  26  feet  below  mean  low  water  was  made;  cost,  $150.  The 
wreck  has  been  partly  removed. 

(J)  Wreck  of  canal  boat  Qettmhurgh  in  Harlem  Biver^  New  York, — 
This  wreck  was  lying  in  the  Harlem  River  near  the  foot  of  Park  ave- 
nue, Mott  Haven,  New  York  City. 

Being  a  menace  to  navigation  its  removal  was  authorized  by  the  Sec- 
retary of  War  July  10, 1899.  The  wreck  was  totally  removed  in  July, 
1899,  at  a  cost  of  $243. 

(See  Appendix  F 18.) 

EXAMINATIONS   AND   SURVEYS  MADE    IN   COMPLIANCE   WITH   RIVER   AND 
HARBOR  ACT  APPROVED  MARCH   3,  1899. 

The  preliminary  examinations  and  sui*veys  of  the  following  locali- 
ties, r^uired  by  the  river  and  harbor  act  of  March  3,  1899,  were 
made  by  the  local  engineer  and  reports  thereon  submitted: 

L  PrdiTninary  examfimation  of  Port  Chester  Harbor^  New  York, — 
Lieut  Col.  W.  H.  H.  Benyaurd,  Corps  of  Engineers,  submitted  report 
dated  September  13,  1899.  The  locality  is  now  under  improvement 
by  the  United  States,  and  in  the  opinion  of  Lieutenant-Colonel  Ben- 
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yaurd.  concurred  in  by  me,  it  is  not  worthy  of  further  improvement 
than  that  contemplated  by  the  existing  project.  The  report  was  trans- 
mitted to  Congress  and  printed  in  House  Doc.  No.  69,  Fifty-sixth 
Congress,  first  session.     (See  also  Appendix  F  19.) 

)?.  Preliminary  examination  and  plan  amd  estimate  for  improvement 
of  New  Hochelle  Harbor  and  Echo  Bay^  New  York,  — Lieutenant-Colonel 
fienyaurd  submitted  reports  dated  September  16  and  December  9, 1899, 
respectively.  In  his  opinion,  that  portion  of  the  locality  known  as 
New  Rochelle  Harbor  is  not  worthv  of  improvement  bv  uie  Greneral 
Government,  but  Echo  Bay  is  worthy.  A  plan  is  thererore  presented 
for  improvement  of  Echo  Bay  at  an  estimated  cost  of  $17,000.  The 
reports  were  transmitted  to  Congress  and  orinted  in  House  Doc.  No. 
235,  Fifty-sixth  Congress,  first  session.     (See  also  Appendix  F  20.) 

5,  Preliminary  examination  amdpla/n  cmd  estimate  for  improvernent 
of  Westchester  Creek.  New  York, — ^Lieutenant-Colonel  Benyaurd  sub- 
mitted reports  dated  September  15  and  November  28, 1899,  respectively. 
He  consiaers  the  locality  worthy  of  improvement  by  the  General  Gov- 
ernment, and  presents  a  plan  for  improvement  at  an  estimated  cost  of 
$42,780,  and  $2,000  annually  for  maintenance.  The  reports  were  trans- 
mitted to  Congress  and  printed  in  House  Doc.  No.  Ill,  Fifty -sixth 
Congress,  first  session.  ^  (See  also  Appendix  F  21.) 

Jf,,  Prdiminaryexamination  and  survey  of  Diarnond  Reef  and  Coen- 
ties  Reef  East  llivery  New  York. — Report  on  preliminary  examina- 
tion, dated  April  22, 1899,  by  Maj.  H.  M.  Adams,  Corps  of  Engineers, 
and  report  on  survey,  dated  February  28, 1900,  by  Maj.  W.  L.  Marshall, 
Corps  of  Engineers,  were  submitted  through  Col.  G.  L.  Gillespie, 
Corps  of  Engineers,  Division  Engineer.  A  plan  for  improvement  at 
an  estimated  cost  of  $1,897,500  is  presented,  and  in  the  opinion  of 
the  ^ocal  officer,  concurred  in  by  the  division  engineer,  improvement 
to  the  extent  indicated  is  worthy  of  being  undertaken  by  the  General 
Government.  The  repoiis  were  transmitted  to  Congress  and  printed 
in  House  Doc.  No.  495,  Fifty-sixth  Congress,  first  session.  (See  also 
Appendix  F  22.) 

6.  PVdiminary  examination  of  Bay  Shore  ^  Long  Island^  New  YorK 
with  a  view  to  constractina  a  hreaJcwater, — Lieutenant-Colonel  Benyaura 
submitted  report  dated  ^ptember  20,  1899.  In  his  opinion,  concurred 
in  by  me,  the  locality  is  not  worthy  of  improvement  by  the  General 
Government  in  the  manner  indicated.  The  report  was  transmitted  to 
Congress  and  printed  in  House  Doc.  No.  43,  Fifty-sixth  Congress, 
first  session.     (See  also  Apjjendix  F  23.) 

6.  Preliminary  examiination  of  Patchogue  River ^  New  York^  with  a 
view  to  deepening  the  chaivnel  from  Fire  Isla/ad  Irdet  to  Patchogue  to  a 
depth  of  Sfeet  amd  width  of  80  feet. — Lieutenant-Colonel  Benyaurd 
suomitted  report  dated  September  19.  1899.  It  is  his  opinion,  in 
which  I  concur,  that  the  work  proposea  is  not  worthy  of  being  under- 
taken by  the  General  Government.  The  report  was  transmitted  to 
Congress  and  printed  in  House  Doc.  No.  133,  Fifty-sixth  Congress, 
first  session.     (See  also  Appendix  F  24.) 

7.  Preliminary  eocaimnation  and  plan  and  estimate  for  improvement 
of  Patchogue  Rimer ^  New  York. — Lieutenant-Colonel  Benyaurd  sub- 
mitted reports  dated  September  19  and  December  4, 1899,  respectively. 
He  presents  a  plan  for  unprovement  by  enlarging  the  existing  chan- 
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nel  at  an  estimated  cost  of  $19,550,  and  $2,000  annually  for  mainte- 
nance, to  which  extent  he  considers  the  locality  wprthy  of  improve- 
ment by  the  General  Government.  The  reports  were  transmitted  to 
Congress  and  printed  in  House  Doc.  No.  171,  Fifty-sixtJi  Congress, 
first  session.     (See  also  Appendix  F  25.) 

S,  Preliminary  excumiruvtion  of  Sag  Harhor^  New  York, — ^Major 
Adams  submitted  report  dated  June  1,  1899,  through  the  division 
engineer.  A  sui^vev  being  deemed  unnecessary,  a  plan  for  improve- 
ment is  presented  for  construction  of  a  breakwater  at  an  estimated 
cost  of  171,000.  In  the  opinion  of  Major  Adams  the  locality  is 
worthy  of  improvement  to  the  extent  proposed,  and  his  views  are 
concurred  in  bv  the  division  engineer.  The  report  was  transmitted 
to  Congress  and  printed  in  House  Doc.  No.  77,  Fifty-sixth  Congress, 
first  session.     (See  also  Appendix  F  26.) 

9,  Preliminary  examination  of  Three-mile  Harbor^  Long  M<ind^ 
New  York. — ^Ma]or  Adams  submitted  report  dated  May  20,  1899.  It 
is  his  opinion,  concurred  in  by  the  division  engineer,  and  by  me,  that 
the  locality  is  not  worthy  of  improvement  by  the  General  Government 
under  existing  conditions.  The  report  was  transmitted  to  Congress 
and  printed  in  House  Doc.  No.  62,  Fifty-sixth  Congress,  first  session. 
(See  also  Appendix  F  27.) 

EXAMINATION  OF  FIKE  ISLAND  INLET,  IN  GREAT  SOUTH  BAY,  TO  PAT- 
CHOGUE  RIVER,  NEW  YORK,  REQUIRED  BY  EMERGENCY  RIVER  AND 
HABBOR  ACT  APPROVED  JUNE   6,   1900. 

The  local  oflScer  was  also  charged  with  the  duty  of  making  prelimi- 
nary examination  of  Fire  Island  Inlet ^  i/n  Great  South  Bay^  to  Patchogue 
River^New  York^  required  by  the  emergency  river  and  harbor  act  of 
June  6, 1900,  and,  if  possible,  report  thereon  will  be  submitted  in  time 
for  transmission  to  Congress  at  its  next  session. 

IMPROVEMENT  OF  NEW  YORK  HARBOR,  OF  BAY  RIDGE,  RED  HOOK, 
AND  BUTTERMILK  CHANNELS,  AND  OF  GOWANUS  CREEK  CHANNEL, 
NEW  YORK. 

This  district  was  in  the  charge  of  Maj.  H.  M.  Adams,  Cjrps  of 
Engineers,  to  November  16,  1899,  in  the  temporary  charge  of  Lieut. 
CoL  W.  H.  H.  Benyaurd,  Corps  of  Engineers,  from  November  16, 
1899,  to  January  8,  1900,  and  in  the  charge  of  Maj.  W.  L.  Marshall, 
Corps  of  Engineers,  since  January  8,  1900,  the  officers  in  charge  hav- 
ing under  their  immediate  orders  Lieut.  James  F.  Mclndoe,  Corps  of 
En^neers,  and  Lieut.  James  A.  Woodruff,  Corps  of  Engineers,  the 
entire  year,  and  Lieut  J.  J.  Morrow,  Corps  of  Engineers,  to  August 
27,  1899.  Division  Engineer,  Col.  G.  L.  Gillespie,  Corps  of  Engi- 
neers, to  November  16,  1899,  and  since  January  8,  1900. 

1.  Neio  York. Harbor^  New  York, — Before  tne  improvement  of  the 
main  entrance  into  New  York  Harbor  was  undertaken  by  the  United 
States  the  least  depth  in  mid-channel  on  the  outer  bar  was  23.7  feet  at 
mean  low  water,  and  about  the  same  across  three  other  shoals  between 
the  bar  and  deep  water  in  the  harbor.  A  large  proportion  of  the  com- 
merce of  the  port,  carried  in  vessels  of  great  draft,  could  cross  these 
shells  only  at  or  near  high  water. 
ENG  1900 11 
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The  project  for  the  improvement  of  Gedney  Channel  was  approved 
by  the  Secretary  of  War  December,  1884,  and  extended  to  cover  the 
whole  of  the  main  entrance  to  the  harbor  December,  1886.  It  pro- 
vided for  dredging  a  channel  1,000  feet  wide  and  30  feet  deep  at  mean 
low  water  from  deep  water  below  the  Narrows  through  the  Main  Ship 
and  Gedney  channels  to  deep  water  outside  the  bar.  The  estimated 
cost  was  $1,490,000  for  dredging  4,300,000  cubic  yards.  The  actual 
amount  dredged  to  October,  1891,  when  the  work  was  approximately 
completed,  was  4,875,079  cubic  yards. 

Up  to  June  30,  1899,  $1,821,440.29  had  been  expended.  The  pro- 
jected channel  had  been  completed  and,  since  1891,  maintainea  by 
removing  shoals  and  by  widening. 

During  the  past  fiscal  year  the  shoal  at  the  south  end  of  Main  Ship 
Channel  was  removed  out  to  the  line  of  the  range  buoys  on  the  west 
side,  and  small  shoals  in  the  upper  part  of  the  same  channel  have  been 
deepened.  The  result  has  been  to  greatly  ease  the  sharp  turn  from 
Mam  Ship  Channel  into  Bayside  Channel,  where,  under  unfavorable 
conditions  of  tide  and  wind,  large  vessels  often  struck  the  bottom. 

The  maximum  draft  which  could  be  carried  through  the  entrance 
channels  into  the  inner  harbor  June  30,  1900,  was  30  feet  at  mean  low 
water. 

The  river  and  harbor  act  of  1899  provided  for  maintaining  the 
existing  channels  in  New  York  Harbor  and  also  for  further  improving 
the  harbor  by  making  a  deep  channel  2,000  feet  wide  and  40  feet  deep 
at  mean  low  water  from  the  Narrows  across  the  bar  and  to  the  open 
sea  by  way  of  Ambrose  (^Jhannel  (formerly  known  as  East  Channel). 
Under  authority  of  this  act  of  Congress  a  project  was  adopted  and  a 
contract  entered  into  for  the  excavation  estimated  as  necessary  to 
complete  the  entire  work.  Of  the  $1,000,000  appropriated  by  this 
act  tne  sum  of  $61.26  had  been  expended  up  to  June  30,  1899. 

As  there  was  no  suitable  and  sufficient  plant  for  such  work  in  exist- 
ence in  this  country,  the  contract  was  so  drawn  as  to  allow  the  con- 
tractor twelve  months  in  which  to  build  a  plant  before  beginning 
dredging.  Unexpected  delays  were  caused  by  the  condition  of  the 
iron  market  in  1898-99,  and  the  dredging  plant  is  not  yet  quite  com- 
pleted. It  is  expected  to  be  ready  to  oegin  excavation  the  latter  part 
of  this  calendar  year. 

The  foreign  exports  and  imports  for  the  port  of  New  York  during 
the  year  ending  December  31,  1899,  amounted  approximately  to 
11.000,000  tons,  valued  at  $1,111,329,687,  being  an  increase  over  the 
valuation  in  1886,  before  the  improvement  was  begun,  of  $271,052,998. 
The  entire  cost  of  improvement  of  New  York  Harbor  up  to  date  is 
about  two-thirds  of  1  percent  of  the  increase  in  annual  value  of  foreign 
conmierce  of  the  port  since  the  improvement  began  and  is  less  than 
one-sixth  of  1  per  cent  of  the  value  of  the  present  foreign  conunerce 
per  year. 

No  statistics  are  kept  of  the  local  and  coastwise  domestic  commerce. 

The  outstanding  liabilities  reported  in  the  accompanying  money 
statement  for  Ambrose  Channel  represent  the  purchase  of  a  vessel 
and  outfit  for  conducting  work  of  survey  and  inspection  under  con- 
tinuing contract. 
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GENERAL  IMPROVEMENT. 


July  1,  1899,  balance  unexpended $101, 584. 23 

June  30,  1900,  amount  expended  during  fiscal  year 39, 102. 98 


July  1,  1900,  balance  unexpended 62, 481. 25 

July  1,  1900,  outetanding  liabilities 2, 184.96 


July  1,  1900,  balance  available 60,296.29 


Amount  that  can  be  profitably  expended  in  fiscal  j^ear  ending  June 
30, 1902,  for  maintenance  of  improvement,  in  addition  to  the  Mlance 
available  July  1,  1900 37,500.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  18i56  and  1867,  of  section  7  of  the  river  and  habor  act 
of  1899,  and  of  sundry  civil  act  of  June  4,  1897. 

AMBROSE  CHANNEL. 

July  1,  1899,  balance  unexpended $999,938.74 

June  30,  1900,  amount  expended  during  fiscal  year 588.  70 

July  1,  1900,  balance  unexpended 999, 350. 04 

July  1,  1900,  outstandmg  liabilities $12,333.33 

July  1,  1900,  amount  covered  by  uncompleted  contracts.  3, 825, 000. 00 

3, 837, 333. 33 


Amount  (estimated)  required  for  completion  of  existing  project 3, 000, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  endmg  June  30, 

1902,  in  addition  to  the  balance  unexpended  July  1,  1900 400, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  G  1.) 

S,  Charvnel  in  Gowcmits  Bay:  Bay  Bidge^  Bed  Hook^  and  Butter- 
milk  channels^  in  the  harbor  of  New  York, — These  channels  lie  along 
the  east  shore  of  the  Upper  Bay,  New  York  Harbor,  and,  in  the 
sequence  named,  fomi  an  eastern  channel  between  the  Narrows  and 
the  East  River,  separated  from  the  main  channel  by  a  broad  shoal  off 
the  mouth  of  Gowanus  Ba^v  and  by  Governors  Island.  The  lower  part 
of  this  waterway,  consisting  of  Bay  Ridge  and  Red  Hook  channels, 
had  a  natural  low- water  depth  of  7  to  12  feet;  Buttermilk  Channel 
had  a  natural  depth  of  26  feet  in  a  narrow,  crooked  channel,  with 
Buttermilk  and  Red  Hook  shoals  on  either  side. 

Prior  to  1896  this  improvement  was  carried  on  under  two  separate 
projects,  one  for  improving  Buttermilk  Channel,  adopted  in  1880  and 
modified  subsequently  so  as  to  provide  for  the  removal  of  Buttermilk 
and  Red  Hook  shoals  to  26  feet  depth  at  mean  low  water,  at  an  esti- 
mated cost  of  $529,000,  and  one  for  improving  Gowanus  Bay  channels, 
adopted  in  1881  and  subsequently  modified  so  as  to  provide  for  dredg- 
ing Bay  Ridge  Channel  800  feet  wide  and  26  feet  deep.  Red  Hook 
Channel  400  feet  wide  and  26  feet  deep,  dredging  the  triangular  area 
between  these  channels  to  the  same  depth,  and  making  Gowanus  Creek 
Channel  250  feet  wide  and  21  feet  deep,  at  a  total  estimated  cost  of 
$1,124,400. 

Up  to  June  30,  1899,  $496,350  had  been  expended  upon  Buttermilk 
Channel  and  $641,100  upon  the  Gowanus  Bay  channels.     Buttermilk 
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^oal,  at  the  upper  end  of  Buttermilk  Channel,  had  been  removed  to 
26  feet  depth  at  mean  low  water,  and  600  feet  had  been  removed  from 
the  northwest  side  of  the  Red  Hook  Shoal  to  the  same  depth;  the  Bay 
Ridge  Channel  had  been  made  375  feet  wide  and  21  feet  deep,  with  a 
depfli  of  26  feet  for  175  to  200  feet  of  this  width,  and  the  Red  Hook 
Channel  had  been  made  350  feet  wide  and  21  feet  deep,  with  26  feet 
depth  for  200  feet  of  this  width. 

By  the  terms  of  the  river  and  harbor  act  of  1896  these  works  were 
consolidated  and  a  small  improvement  of  Gowanus  Canal  was  added, 
and  the  project  of  1896,  so  adopted,  consisted  in  dredging  channels  of 
26  feet  depth  at  mean  low  water,  with  widths  as  follows:  For  Bay 
Ridge  Channel,  800  feet;  for  the  triangular  area  between  Bay  Ridge 
and  Red  Hook  channels,  maximum  width,  900  feet;  for  the  Red  Hook 
Channel,  400  feet;  for  Buttermilk  Channel  at  Red  Hook  Shoal,  1,000 
feet,  and  for  dredgine  Gowanus  Canal  from  Percival  street  to  Hamilton 
Avenue  Bridge  U>  me  extent  of  $5,000;  at  a  total  estimated  cost  of 
$837,300. 

June  30,  1899,  the  project  of  1896  had  been  completed;  the  amount 
expended  under  it  was  $625,854.47,  which  with  $42,165.58  outstand- 
ing liabilities  made  the  total  cost  of  work  done  under  the  project 
$668,020.05. 

The  river  and  harbor  act  approved  March  3,  1899,  contained  the 
following  provision: 

Improving  Bay  Ridge  Channel  and  Red  Hook  Channel  in  the  harbor  of  New  York: 
Continuing  improvement,  one  hundred  thousand  dollars:  Provided,  That  the  work 
shall  be  begun  at  the  forty-foot  curve  at  the  southerly  end  of  Bay  Ridge  Channel, 
and  be  continued  through  it  along  the  Brooklyn  shore  to  Twenty-eighth  street  until 
the  said  Bay  Ridge  Channel  shall  have  a  imiform  depth  of  forty  feet  at  low  tide  and 
a  width  of  one  thousand  two  hundred  feet,  and  the  improvement  of  the  Red  Hook 
Channel  shall  be  begun  on  its  southerly  end  and  at  its  junction  with  the  Bay  Ridge 
Channel,  and  be  continued  through  it  to  its  junction  on  its  northerly  end  with  the 
Buttermilk  Channel  until  said,  Red  Hook  Channel  shall  have  been  made  to  a  depth 
of  forty  feet  at  low  tide  and  a  width  of  one  thousand  two  hundred  feet:  Andpromded 
farther^  That  contracts  may  be  entered  into  bv  the  Secretary  of  War  for  the  comple- 
tion of  said  Bay  Ridge  Channel  and  Red  Hook  Channel,  to  be  paid  for  as  appropria- 
tions may  from  time  to  time  be  made  by  law,  not  exceeding  in  the  ara-egate  two 
million  four  hundred  thousand  dollars,  exclusive  of  the  amount  herein  ana  heretofore 
appropriated. 

During  the  past  fiscal  year  proposals  were  received  for  the  excavation 
estimated  as  necessary  to  complete  the  above-described  channels,  and 
under  date  of  July  31, 1899,  a  contract  for  the  entire  work  was  entered 
into  which  involved  the  removal  of  about  22,000,000  cubic  yards  of 
material  at  a  rate  of  10  cents  per  cubic  yard,  measured  in  scows.  The 
contractors  have  undertaken  building  a  new  plant  for  this  work  which, 
it  is  expected  will  be  ready  to  begin  excavation  in  the  fall  of  1900. 

The  conmierce  of  this  part  of  New  York  Harbor  consists  of  coal, 
grain,  lumber,  iron,  and  otner  freight,  amounting  in  1899  to  19,881,825 
tons,  valued  at  f764, 708,971.  The  amount  of  commerce  in  transit 
through  these  channels  can  not  be  estimated. 

The  improvement  already  made  has  resulted  in  making  these  chan- 
nels available  for  vessels  of  much  greater  draft  than  formerly.  The 
maximum  draft  which  could  be  earned  through  these  channels  Jime  30, 
1900,  was  26  feet  at  mean  low  water. 

The  outstanding  liabilities  reported  in  the  accompanying  money 
statement  represent  the  purchase  of  a  vessel  and  outfit  for  conducting 
work  of  survey  and  inspection  under  continuing  contract. 
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BAY   RIDGE,  RED  HOOK,  AND  BUTTERMILK   CHANNK^ 

July  1,  1899,  balance  unexpended $54,146.53 

Jane  30,  1900,  amount  expended  during  fiscal  year 46,883.07 

July  1,  1900,  balance  unexpended 7,262.46 

July  1,  1900,  outstanding  liabilities 2,743.00 

July  1,  1900,  balance  available 4,519.46 

BAY   RIDGB  AND   RED  HOOK   CHANNELS. 

July  1,  1899,  balance  unexpended $100,000.00 

Amount  appropriated  by  sundry  civil  act  approved  June  6,  1900 262, 000. 00 

July  1,  1900,  balance  unexpended 362,000.00 

July  1,  1900,  outstanding  liabilities $6,166.67 

July  1,  1900,  amount  covered  by  uncompleted  contracts.  2, 200, 000. 00 

2, 206, 166. 67 

Amount  (estimated)  reouired  for  completion  of  existing  project 2, 138, 000. 00 

Amount  that  can  be  prontably  expended  in  fiscal  year  ending  June  30, 

1902,  in  addition  to  the  balance  unexpended  July  1, 1900 284, 000. 00 

SulHni^ted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  G  2.) 

3.  Gowann^  Creek  Channel^  New  YorkHarhor. — That  part  of  Gowanus 
Creek  improved  under  the  title  of  Gowanus  Creek  Channel  is  the  part 
from  the  foot  of  Percival  street  on  the  east  to  the  junction  of  Red  Hook 
and  Bay  Ridge  channels  on  the  west. 

Before  improvement  Gowanus  Creek  Channel  had  an  available  low- 
water  depth  of  about  11  feet. 

In  1881  a  project  for  improvement  of  the  several  channels  in  Gowanus 
Bay  was  adopted  which,  as  subsequentlv  modified,  provided  for  making 
a  depth  of  21  feet  at  mean  low  water  in  the  Gowanus  Creek  Channel, 
with  width  extending  to  the  harbor  lines  on  either  side.  This  was 
accomplished  in  1893,  under  parts  of  appropriations  made  for  the  sev- 
eral channels,  of  which  it  is  estimated  tnat  about  $75,000  was  applied 
to  Gowanus  Creek  Channel. 

Up  to  July  1,  1896,  about  $75,000  had  been  expended  on  this  work. 
The  channel  had  been  made  21  feet  deep  at  mean  low  water  to  the 
harbor  line  on  either  side,  and  the  project  was  completed. 

Under  the  terms  of  the  river  and  harbor  act  of  1896  a  project  was 
adopted  for  making  the  Gowanus  Creek  Channel  26  feet  deep  at  mean 
low  water  between  the  foot  of  Percival  street  and  Red  Hook  Channel, 
at  a  total  estimated  cost  of  $70,000. 

Up  to  July  1,  1899,  $24,047.35  had  been  expended  under  this  proj- 
ect and  the  channel  through  the  creek,  from  Red  Hook  Channel  up 
to  the  foot  of  Percival  street,  a  distance  of  3,000  feet,  had  been  dredged 
to  26  feet  depth  at  mean  low  water  for  125  feet  width. 

During  the  past  fiscal  year  the  26-foot  channel  has  been  widened 
under  contract,  making  it  about  250  feet  wide  at  the  lower  (southwest) 
end  and  about  175  feet  wide  at  the  upper  end.  The  contract  is  very 
nearly  completed.  The  part  of  the  channel  dredged  in  1896  has 
shoaled  from  2  to  3  feet  bv  deposit  of  fine  silt. 

The  maximum  draft  wtich  could  be  carried  through  this  channel 
June  30,  1900,  was  found  along  the  sides  recently  dre<%ed  and  was  26 
feet  at  mean  low  water. 
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The  commerce  received  in  Gowanus  Creek  consists  of  coal,  lum- 
ber, building  materials,  and  miscellaneous  goods,  amounting  to  about 
237,300  tons  of  freight  in  1899,  valued  at  $3,048,390.  In  addition, 
2,041,980  tons  of  freight  passed  through  Gowanus  Creek  Channel  to 
and  from  Gowanus  Canal,  valued  at  about  $20,000,000,  making  a 
total  tonnage  of  2,279,280  tons.  The  annual  value  of  this  commerce 
is  about  three  hundred  times  the  total  cost  of  the  present  project. 

The  improvement  has  resulted  in  admitting  to  this  channel  vessels 
of  15  feet  greater  draft  of  water  than  formerly. 

Following  is  a  statement  of  the  tonnage  of  commerce  reported  as 
received  ana  discharged  at  the  docks  of  Gowanus  Creek,  New  York: 

Tons. 

1895 366,299 

1896 220,748 

1897 215,352 

1899 237,300 

July  1,  1899,  balance  unexpended - $25,952.65 

June  30,  1900,  amount  expended  during  fiscal  yeAr 18, 599. 55 

July  1,  1900,  balance  unexpended 7,353.10 

Julyl,  1900,  outstanding  liabilities $7,065.27 

July  1,  1900,  amount  covered  by  uncompleted  contracts 260. 89 

7,326.16 

Julyl,  1900,  balance  available ^ 26.94 

Amount  (estimated )  required  for  completion  of  existing  project 20, 000. 00 

Amount  that  can  be  profitably  expenaed  in  fiscal  year  ending  June  30, 

1902,  in  addition  to  the  balance  available  July  1, 1900 20, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  G  3.) 

^.  Renwmng  sunken  vessels  Oi'  craft  6bstru<^ting  or  endangering  navi- 
gation,— (a)  The  British  steamship  Alvena  sunk  in  New  York  Harbor, 
near  the  west  end  of  Gedney  Cnannel,  after  a  collision  on  January 
10,  1897.  Removal  was  completed  November  3,  1898.  Payment, 
which  was  deferred  pending  a  decision  upon  certain  claims  by  the 
contractor  regarding  a  penalty  clause  in  the  specifications,  was  made 
in  July,  1899,  after  a  decision  was  rendered. 

(J)  The  three-masted  barge  David  Crockett  grounded  and  sunk  on 
Flynns  Knoll,  near  the  entrance  to  New  York  Harbor,  in  February, 
1899.  To  prevent  her  drifting  into  the  channels,  her  removal  was 
authorized  and  was  accomplished  in  October,  1899,  the  broken  hull  and 
other  parts  being  deposited  in  wreckage-yard  back  of  the  bulkhead 
line  at  Bayonne,  N.  J.     The  cost  was  $6,749. 

{c)  The  canal  boat  Daisy  sunk  about  July  14,  1899,  and  was  found 
on  the  east  side  of  the  New  York  Harbor  channel,  about  1\  miles 
below  Castle  Williams,  Governors  Island.  The  cargo  of  coal  was 
pumped  out  and,  September  22,  1899,  the  hull  was  lifted  bodily  and 
deposited  in  wreckage-yards  behind  the  bulkhead  line  at  Weehawken, 
N.  J.,  at  a  total  cost  of  $479. 

{d)  Wreck  off  the  Battery^  New  York  Harbor, — This  wreck  was  dis- 
covered by  the  United  States  Coast  and  Geodetic  Survey,  and  was 
found  to  have  a  least  depth  of  16i  feet  at  mean  low  water,  while  the 
depth  of  f?urrounding  bottom  was  about  30  feet.  It  lay  on  the  north 
side  of  the  channel  off  the  South  Ferry  slip,  and  inshore  from  the 
usual  course  of  deep-draft  vessels. 
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Allotmbnt  for  removal  was  made  and  in  October,  1899,  the  wreck 
was  lifted  bodily  and  towed  to  Stapleton,  Staten  Island,  where  its 
cargfo  of  coal  was  removed,  and  subsequently,  November  18, 1899,  the 
hull  was  sunk  in  deep  water  about  two  miles  outside  of  Scotland  light- 
ship. No  mark  or  means  of  identification  was  found  upon  the  wreck. 
The  cost  of  removal  was  $559. 

(e)  The  three-masted  schooner  Pmohee^  coal  laden,  from  Norfolk, 
Va.,  to  Saco,  Me.,  sunk  during  an  easterly  storm  on  the  southwest 
bank  of  Swash  Channel,  New  York  Harbor.  The  wreck  was  removed 
November  14,  1899,  and  after  taking  out  the  cargo  the  vessel  was 
found  to  be  in  condition  to  admit  of  repairing  her  for  use.  The  cost 
of  removal  was  $4,700. 

if)  An  obstruction  in  Gedney  Channel,  New  York  Harbor,  was 
found  by  an  Engineer  survey  party.  It  had  least  depth  of  23.2  feet 
at  mean  low  water,  where  the  channel  depth  had  been  over  30  feet. 
Hie  obstruction  was  removed  November  7,  1899,  and  was  found  to 
consist  of  boiler,  engine,  shaft,  and  other  iron  work  of  a  tugboat,  the 
woodwork  being  destroyed.  It  is  supposed  to  be  the  remains  of  the 
tugboat  FarreU^  sunk  in  that  vicinity,  about  twenty -five  years  ago. 
The  cost  of  removal  of  the  obstruction  was  $500. 

(See  Appendix  G  4.) 

EXAMINATION  OF  BUTTERMILK  CHANNEL,  NEW  YORK  HARBOR,  REQUIRED 
BY   EMERGENCY   RIVER  AND   HARBOR  ACT  APPROVED  JUNE   0,  19(K). 

The  local  officer  was  also  charged  with  the  dutv  of  making  prelim- 
inary examination  of  ButtennUM  Channel^  Neio  iTcrrh  Harhn^  with  a 
view  to  obtaining  a  channel  of  the  same  width  and  depth  a.s  those  am- 
templated  hy  the  project  adopted  for  Bay  Ridge  and  Bed  Hook  channels^ 
required  by  the  emergency  river  and  harbor  act  of  June  6,  1900,  and, 
if  possible,  report  thereon  will  be  submitted  in  time  for  transmission 
to  Congress  at  its  next  session. 

IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  VERMONT,  OF  NARROWS 
OF  LAKE  CHAMPLAIN,  NEW  YORK  AND  VERMONT,  OF  HUDSON 
RIVER,  NEW  YORK,  AND  HARBORS  THEREON,  AND  OF  RIVERS  AND 
HARBORS  IN  NORTHEASTERN  NEW  JERSEY. 

This  district  was  in  the  charge  of  Col.  J.  W.  Barlow,  Corps  of 
Engineers. 

1,  Channel'  hettoeen  North  and  South  Hero  islands^  Lake  Cha^udain^ 
Vermont. — In  its  original  condition  this  channel  was  obstructed  at  its 
west  entrance  by  a  bar  through  which  the  channel  was  but  40  feet  wide 
and  7  feet  deep,  and  at  its  east  entrance  by  a  bar  through  which  the 
channel  was  100  feet  wide  and  8  feet  deep. 

The  project  of  August  11, 1888,  was  to  dredge  the  channel  at  the  two 
entrances  to  a  width  of  150  feet  and  depth  of  10  feet. 

At  the  close  of  the  fiscal  year  ending  June  30,  1896,  $10,000  had 
been  expended. 

At  that  date  there  was  a  good  channel  at  the  east  entrance  of  the 
depth  and  width  prescribed  in  the  project,  but  at  the  west  entrance 
there  was  a  troublesome  bowlder  in  mid-channel  and  the  channel  was 
1  to  2  feet  shallower  in  the  middle,  2  to  4  feet  shallower  at  its  edges, 
and  25  feet  narrower  than  the  project  prescribed. 

There  have  been  no  expenditures  upon  the  improvement  since  Sep- 
tember 30,  1889. 
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With  the  appropriation  asked  for  the  fiscal  year  ending  June  30, 1902, 
it  is  proposed  to  complete  the  existing  project  by  widening  and  deep- 
ening the  channel  to  tne  limits  authorized,  and  also  remove  the  bowl- 
der at  the  west  entrance.  This  work  will  require  the  removal  of  about 
4,000  cubic  vards  of  bowlders,  etc.,  at  an  estimated  cost  of  $1  per 
cubic  yard,  the  balance  to  be  applied  to  engineering  expenses. 

Amount  f estimated)  required  for  completion  of  existing  project $4, 300. 00 

Amounttnatcanbeprofitably  expended  in  fiscal  yearendmg  June  30, 1902.      4, 300. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

^.  Harbor  at  Burlington^  Vt. — ^This  harbor  is  situated  on  the  eastern 
shore  of  Lake  Champlain.  In  its  natural  condition  ample  depth 
of  water  existed  along  its  docks  and  wharves,  which  were,  however, 
unprotected  from  the  severe  storms  crossing  the  lake.  The  greatest 
exposure  was  from  the  Drevalent  northwesterly  gales,  whicn  had  a 
sweep  of  15  miles  obliquely  across  it. 

The  original  project  lor  improvement,  adopted  in  1836,  consisted  in 
forming  an  artificial  harbor  m  front  of  the  city  by  constructing  a 
breakwater  parallel  with  the  shore,  and  about  1,000  feet  distant  from 
the  docks  and  wharves.  Work  commenced  in  1836  and  continued  at 
intervals  until  1857,  when  1,069  linear  feet  of  breakwater  had  been 
completed. 

In  1867  a  Board  of  Engineers,  convened  to  consider  the  location  and 
construction  of  breakwater,  recommended  that  the  one  previously  con- 
structed be  extended  northward  1,500  feet.  Of  this  extension  831 
linear  feet  was  built,  and,  in  addition,  617  linear  feet  was  added  at  the 
south  end,  making  its  total  length  2,517  feet  at  the  close  of  the  fiscal 
year  1874. 

In  June,  1874,  a  plan  was  adopted  for  an  extension  northward  of  the 
breakwater,  for  a  farther  distance  of  2,000  feet,  the  cost  being  esti- 
mated at  $340,000.  (See  Annual  Report  of  the  Chief  of  Engineers 
for  1874,  p.  275.) 

In  1884  extensive  repairs  were  begun  to  the  portion  of  the  break- 
water built  between  1836  and  1857. 

By  June  30, 1886, 3,560  linear  feet  of  breakwater  had  been  completed. 
On  September  28  of  that  year  a  project  was  approved  extending  the 
breakwater  500  feet  northerly  and  1,000  feet  southerly,  keeping  the 
line  generally  at  a  distance  of  from  800  to  1,000  feet  from  the  line  of 
the  wharves. 

August  24, 1894,  a  project  was  adopted  which  provided  for  repfacing 
the  decayed  and  dilapidated  wooden  superstructure  of  the  breatwater 
with  one  of  stone.  (See  Annual  Report  of  the  Chief  of  Engineers 
for  1895,  p.  3237.) 

The  amount  expended  on  this  improvement  to  the  close  of  the  fiscal 
year  ending  June  30,  1899,  was  $595,388.63.  With  this  amount  4,163 
linear  feet  of  breakwater,  varying  in  width  from  24  to  36  feet,  had 
been  built,  thereby  affording  protection  to  a  large  portion  of  the  docks 
and  wharves,  and  235  linear  feet  of  wooden  superstructure  had  been 
replaced  by  stone. 

By  June  30, 1886,  3,563  linear  feet  of  breakwater  had  been  com- 
pleted at  a  cost  of  $501,811.07. 

On  September  28, 1886,  a  project  was  approved  extending  the  break- 
water 500  feet  northerly  and  1,000  feet  southerlv,  keeping  the  line 
generally  at  a  distance  of  from  800  to  1,000  feet  from  the  line  of  the 
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wharves,  at  an  estimated  cost  of  1150,000,  and  on  August  24,  1894,  the 
project  was  again  amended  so  as  to  provide  for  replacing  3,803  linear 
feet  of  the  decayed  and  dilapidated  wooden  superstructure  of  the 
breakwater  with  one  of  stone  or  concrete,  at  an  estimated  cost  of 
$173,750  (see  Annual  Report  of  the  Chief  of  Engineers  for  1895, 
p.  3237),  which  made  the  total  estimated  cost  of  completing  the  work 
$323,750. 

The  amount  expended  on  the  present  project  to  the  close  of  the 
fiscal  year  ending  June  30,  1899,  was  $93,577.56.  With  this  amount 
1,294  linear  feet  of  wooden  superstructure  on  old  sections  of  the  break- 
water had  been  replaced  by  one  of  stone,  and  600  linear  feet  of  new 
breakwater,  varying  in  width  from  24  to  36  feet,  had  been  built,  in 
addition  to  that  reported  as  completed  on  June  30, 1886,  making  the 
present  total  length  of  the  breakwater  4,163  linear  feet.  This  structure 
affords  protection  to  nearly  all  the  docks  and  wharves  along  the  harbor 
front. 

No  work  has  been  done  on  the  breakwater  during  the  past  year, 
as  arrangements  to  resume  had  not  been  completed  until  after  the  low- 
water  season  was  over.  Work  will  be  commenced  as  soon  as  the  lake 
is  at  a  proper  stage,  and  carried  on  vigorously  to  completion. 

The  unexpended  balance  is  to  be  applied  to  replacing  about  465 
linear  feet  of  decayed  timber  superstructure  with  one  made  of  concrete, 
and  the  appropriation  asked  for  fiscal  year  ending  June  30, 1902,  is  to 
be  applied  to  rebuilding  about  1,650  linear  feet  of  superstructure  in  the 
same  manner. 

In  order  to  complete  the  project  it  will  require  the  construction  of 
900  linear  feet  of  breakwater  and  the  rebuilding  of  about  2,030  linear 
feet  of  concrete  superstructure. 

The  maximum  draft  that  could  be  carried  to  the  docks  and  wharves 
on  June  30,  1900,  was  11  feet  at  mean  low  water. 

The  principal  items  of  commerce  at  this  port  are  coal,  lumber,  stone, 
and  general  merchandise.  The  tonnage  for  1897  was  109,180;  for  1898, 
116,527,  and  for  1899,  87,630. 

July  1,  1899,  balance  unexpended $16,172.44 

June  30, 1900, amount  expended  during  fiscal  year 167.25 

July  1,  1900,  balance  unexpended 15,005.19 

July  1, 1900,  amount  covered  by  uncompleted  contracts 12, 500. 00 

July  1,  1900,  balance  available 2,505.19 

Amount  (estimated)  required  for  completion  of  existing  project 215, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1902,  in  addition  to  the  balance  available  July  1, 1900 40,000.00 

Submitted  in  compliance  with  reouirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  ana  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  HI.) 

S.  Otter  Oreek^  Vermont^--ThiB  creek  flows  into  Lake  Champlain 
fronoi  its  eastern  shore.  In  its  natural  condition  the  channel  was  nar- 
row and  tortuous  in  places,  and  the  available  depth  from  Vergennes  to 
the  mouth,  a  distance  of  8  miles,  was  less  than  6  feet. 

The  original  project,  adopted  in  1872,  proposed  the  formation  of  a 
channel  100  feet  wide  and  8  feet  deep  from  Lake  Champlain  to  Ver- 
gennes, and  also  of  a  basin  at  this  latter  point,  at  an  estimated  cost 
of  $58,146.  (See  Annual  Report  of  the  Chief  of  Engineers  for  1872, 
p.  273.) 
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In  1882  the  project  was  modified  to  provide  for  the  removal  of  rock 
at  steamboat  landing,  near  Vergennes,  which  increased  the  cost  to 
173,748.40.  (See  Annual  Report  of  the  Chief  of  Engineers  for  1882, 
p.  711.) 

In  addition,  an  annual  expenditure,  estimated  at  $1,000,  will  be 
required  for  maintenance  after  completion  of  the  work. 

The  amount  expended  to  June  30, 1899,  was  $61,500.  The  condition 
of  the  channel  at  that  date  was  such  as  to  allow  boats  drawing  7  feet 
of  water  to  navigate  between  Lake  Champlain  and  Vergennes  during 
the  entire  season. 

The  work  of  the  past  year  was  partly  in  the  nature  of  mainte- 
nance and  consisted  in  redredging  the  basin  at  Vergennes  in  front  of 
the  nail  company's  dock  and  the  steamboat  wharf,  at  a  cost  of  $1,000. 
This  work  increased  the  navigable  depth  from  7  to  8  feet 

The  maximum  draft  that  could  be  carried  to  Vergennes  on  June  30, 
1900,  was  8  feet  at  mean  low  water. 

The  sum  of  $8,000  can  be  profitably  expended  during  fiscal  year 
ending  June  30,  1902,  for  continuing  excavation  of  the  authorized 
channel  from  Lake  Champlain  to  Vergennes. 

The  commerce  of  this  creek  consists  of  coal,  lumber,  iron,  kaolin, 
and  general  merchandise,  and  amounted  in  1896  to  9,052  tons,  in  1897 
to  7,680  tons,  and  in  1899  to  7,200  tons. 

July  1,  1899,  balance  unexpended $1,000.00 

June  30,  1900,  amount  exi)ended  during  fiscal  year 1, 000. 00 

I  Amount  f  estimated)  required  for  completion  of  existing  project 11, 248. 00 
AmounttnatcanbeprofitabljjexpendedinfiscalyearendmgJuneSO,  1902.      3, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  ci\il  act  of  June  4, 1897. 

(See  Appendix  H  2.) 

4,.  JVarrmos  of  Lake  Champlain^  l^eio  York  and  Vermont. — In  its 
original  condition  the  15  miles  of  this  waterway,  extending  from  the 
northern  terminus  of  Champlain  Canal  at  Whitehall  northerly  to 
Bensons  Landing,  Vt.,  had  a  ver}^  narrow  and  tortuous  channel,  not 
more  than  9^  to  10  feet  deep  on  the  shoals  at  low  water. 

The  original  project,  adopted  in  1886,  was  to  obtain  a  channel  having 
a  least  width  of  150  feet  and  depth  of  12  feet  at  low  water  from  the 
northern  terminus  of  the  Champlain  Canal  at  Whitehall,  N.  Y.,  to  deep 
water  in  Lake  Champlain  below  Bensons  Landing,  Vt,  a  distance  of  15 
miles,  at  an  estimated  cost  of  $80,000.  (See  Annual  Report  of  the 
Chief  of  Engineers  for  1885,  pp.  2312-2314.) 

Work  under  this  project  was  completed  in  September,  1889,  at  a  little 
more  than  half  its  estimated  cost,  owing  to  the  low  prices  paid  for 
dredging. 

In  1890  a  supplemental  project  was  prepared  for  widening  and 
straightening  the  middle  reaches  of  the  channel  at  an  estimated  cost 
of  $21,000.  (See  Annual  Report  of  the  Chief  of  Engineers  for  1890, 
p.  288i.)  This  project  was  aaopted  in  1892  and  work  completed  under 
it  in  August,  1896. 

In  1896  a  project  was  prepared  for  restoring,  widening,  and  deepen- 
ing the  channel  at  an  estimated  cost  of  $22,500,  the  annual  mainte- 
nance, after  completion,  being  placed  at  $2,500.  (See  Annual  Report 
of  the  Chief  of  Engineers  for  1897,  pp.  3302-3303.)  This  project  was 
adopted  in  1899. 


Digitized  by  VjOOQIC 


RIVER   AND   HARBOR   IMPROVEMENTS.  171 

To  June  30,  1899,  $63,500  had  been  expended.  At  that  date  the 
channel,  which  had  previously  been  dredged  to  12  feet,  had  shoaled  in 
places,  restricting  tne  draft  that  vessels  could  carry  through  it  to  not 
exceeding  10  feet. 

During  the  past  year  shoal  places  in  Kenyons  Bay,  opposite  Pul- 

Sit  Point,  and  near  the  south  end  of  the  Narrows  were  rearedged  to  a 
epth  of  12  feet.     This  work  increased  the  available  depth  for  naviga- 
tion from  10  to  12  feet. 

The  available  balance  is  to  be  spent  in  making  additions  to  guide 
booms,  and  the  appropriation  asked  for  fiscal  year  ending  June  30, 
1902,  is  to  be  applied  to  dredging  about  90,000  cubic  yards  of  material 
and  in  constructing  and  placing  about  1,030  linear  feet  of  fender 
timbers,  thereby  completing  the  work.  An  allotment  of  $1,500  from 
appropriation  by  emergency  river  and  harbor  act  of  June  6, 1900,  was 
made  tor  this  work  July  31, 1900. 

The  maximum  draft  that  could  be  carried  on  June  30,  1900,  was  12 
feet  at  mean  low  water. 

The  tonnage  passing  through  the  Narrows  consists  of  timber,  pulp 
wood,  salt,  si^r,  coal,  stone,  lime,  clay,  iron,  and  general  merchandise, 
and  amounted  in  1897  to  579,873  tons,  in  1898  to  498,731  tons,  and  in 
1899  to  848,457  tons. 

July  1,  1899,  balance  unexpended $5,000.00 

June  30,  1900,  amount  expended  during  fiscal  year 4, 925. 91 

July  1, 1900,  balance  unexpended 74.09 


Amount  (estimated)  required  for  completion  of  existing  project 17, 500. 00 

Amount  that  can  be  profitably  expended  in  fTscal  year  endmg  June  30, 

1902,  in  addition  to  the  balance  unexpended  July  1,  1900 12, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  H  3.) 

5.  JSudson  Bi/ver^  New  York, — ^The  portion  of  this  river  to  which 
improvements  have  been  applied  is  the  stretch  beginning  at  the  head 
of  navigation  at  Troy  and  extending  downstream,  at  first  to  New 
Baltimore,  a  distance  of  20  miles,  and  later  to  Coxsackie,  a  farther 
distance  of  8  miles.  In  its  natural  condition  the  navigable  depth  of 
the  channel  between  Troy  and  Albany  was  4  feet  at  mean  low  water, 
between  Albany  and  New  Baltimore  7i  feet,  between  New  Baltimore 
and  Coxsackie- 11  feet,  and  below  Coxsackie  12  feet  or  more,  which  wa« 
sufficient  for  purposes  of  navigation. 

Prior  to  183i,  when  the  United  States  assumed  charge  of  the  improve- 
ment, work  had  been  carried  on  by  the  State  of  New  York,  ana  con- 
sisted in  the  construction  of  jetties  and  dredging,  which  resulted  in  no 
permanent  improvement  of  the  river. 

A  Board  of  Engineers  was  convened  in  1834  to  examine  into  the 
different  projects  presented  and  to  devise  a  plan,  with  estimates,  for 
the  improvement  of  the  river.  They  recommended  the  construe  tion  of 
a  system  of  longitudinal  dikes  and  occasional  dams,  at  an  estimated 
cost  of  $819,634.10.  The  sum  of  $370,000  was  expended  under  this 
project. 

In  1852  an  additional  project  was  adopted,  which  consisted  in  dredg- 
ing and  closing  island  chutes,  under  which  $50,000  was  expended. 

From  1854  to  1866  no  work  was  done  by  the  General  Government. 

On  June  24, 1866,  a  project  was  adopted  for  the  improvement  of  the 
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river  between  New  Baltimore  and  Troy,  a  distance  of  20  miles,  ^Ting* 
a  navigable  channel  of  11  feet,  at  mean  low  water,  from  New  Baltimore 
to  Albany,  and  9  feet  from  Albany  to  Troy,  to  be  secured  by  dikes  and 
dredging,  and  estimated  to  cost  ^62,297.75. 

This  estimate  was  increased  in  1867  to  $984,304.47;  again  in  1882  to 
$1,062,304.47,  and  in  1886  to  $1,078,304.47.  In  1887  it  was  considered 
that  $255,000  would  still  be  required  to  complete  the  improvement,  and 
in  1889  this  estimate  was  increased  $295,000  over  and  above  prior 
appropriations,  which  made  the  total  estimated  cost  of  the  work 
$1,423,538.    The  amount  expended  underthis  project  was$l,247,940.29. 

The  river  and  harbor  act  of  September  19, 1890,  provided  for  the 
appointment  of  a  Board  of  Engineer  Officers,  whose  duty  it  was  to 
thoroughly  examine  the  obstructions  in  the  Hudson  River  and  report  a 
project  and  estimate  for  its  improvement.  The  project,  contained  in 
the  Board's  report  of  October  1,  1891,  was  adopted  by  Congress  in 
1892.  It  provided  for  maintaining  old  improvements  and  construe t- 
ing  new  reflation  works  between  Coxsackie  and  New  Baltimore;  also 
for  deepening  the  entire  reach  under  improvement,  so  as  to  afford  a 
channel  400  feet  wide  and  12  feet  deep  at  mean  low  water  from  Cox- 
sackie to  the  foot  of  Broadway,  Troy,  and  thence  300  feet  wide  and 
12  feet  deep  to  the  State  Dam.  The  estimated  cost  of  the  work  was 
$2,447,906.56,  provided  the  entire  work  be  completed  within  five  years. 

In  1898  an  estimate  was  submitted  to  Congress  which  gave  a  detailed 
statement  of  the  probable  cost  of  completing  this  improvement,  the 
amount  being  stated  as  $2,246,769.80^  which  Drought  tne  total  cost  of 
the  work  up  to  $4,694,676.36. 

The  river  and  harbor  act  of  March  3,  1899,  sanctioned  the  continu- 
ance of  the  work  and  at  the  same  time  authorized  the  Secretary  of 
War  to  make  such  changes  in  the  location  and  width  of  channel  at  and 
near  Troy,  as,  in  his  opinion,  the  interests  of  navigation  might  require. 

The  project  was  accordingly  amended  so  as  to  provide  a  12-foot 
channel,  400  feet  wide,  from  Coxsackie  to  the  foot  of  Broadway,  Troy, 
thence  gradually  decreasing  in  width  to  150  feet  opposite  Jacob  street, 
Troy,  above  which  point  the  width  was  to  remain  at  150  feet  as  far  as 
the  State  Dam.  This  change  resulted  in  a  saving  of  $350,813.36,  which 
makes  the  total  estimated  cost  of  the  work  $4,343,863. 

A  history  of  the  improvement  of  this  river  is  contained  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1885,  page  677  et  seq.,  and  the 
report  of  the  Board  which  formulated  the  last  project  may  be  found  in 
the  Annual  Report  of  the  Chief  of  Engineers  for  1892,  page  750  et  seq. 

The  total  amount  expended  to  June  30,  1899,  was  $4,089,873.58,  of 
which  $1,667,940.29  was  under  former  projects  and  $2,421,933.29  under 
the  present  one.  With  this  money  36,722  linear  feet  of  new  dikes  and 
shore  revetments  had  been  completed,  7,603  linear  feet  of  old  dikes 
had  been  rebuilt,  20,008  linear  feet  of  old  dikes  had  been  refilled  with 
rubblestone,  rubblestone  had  been  placed  along  the  footing  for  the 
protection  of  4,600  linear  feet  of  paved  dikes,  21,409  square  yards  of 
new  paving  had  been  laid  under  contract,  9,500  sauare  yards  of  new 
paving  had  been  laid  and  29,534  square  yards  of  old  paving  had  been 
repaired  by  hired  labor,  4,162,742  cubic  yards  of  sand,  gravel,  cobble- 
stones, clay,  and  bowlders,  190,988  tons  of  rock,  and  20,116  tons  of 
sand  covering  rock  had  been  removed  from  the  channel. 

From  Coxsackie  to  Albany  there  was  a  navigable  channel  not  less 
than  11.5  feet  deep,  with  a  minimum  width  of  30  feet,  except  at  Wil- 
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low  Island  Shoal,  where  it  was  10.5  feet  deep,  with  a  width  of  400  feet, 
and  in  front  of  Castleton,  where  it  was  11  feet  deep,  with  a  width  of 
100  feet.  From  Albany  to  foot  of  Broadway,  Trov,  the  12-foot  chan- 
nel had  a  least  width  ot  100  feet,  except  at  Round  Shoal  and  Covills 
Folly,  where  it  was  70  and  50  feet,  respectively;  through  Bath  Cross- 
over the  channel  was  only  10.5  feet  deep,  with  a  width  of  200  feet,  and 
in  front  of  Watervliet  Ai-senal  it  was  11.5  feet  deep  for  a  width  of  160 
feet.  At  foot  of  Broadway,  Troy,  though  there  was  12  feet  in  the 
channel,  only  about  9  feet  could  be  carried  to  the  dock  front.  From 
the  foot  of  Broadway  to  the  State  Dam  at  Troy  the  channel  was  only 
5.5  feet  deep,  with  a  general  width  of  50  feet. 

During  the  fiscal  year  contracts  have  been  in  force  for  constructing 
and  repairing  dikes,  for  furnishing  rubble  and  paving  stone,  for 
removal  of  rock,  and  for  dredging. 

The  expenditure  during  the  past  fiscal  year  was  applied  to  the 
construction  of  1,199  linear  feet  of  new  dike  and  the  rebuilding  of 
9,912  linear  feet  of  old  dikes;  to  the  relaying  of  2,598  square  yards  of 

Saving  and  the  protection  of  the  footing  of  5,900  linear  feet  of  paved 
ikes;  to  the  refilling  with  rubblestone  of  100  linear  feet  of  old  tim- 
ber dikes;  and  to  the  dredging  of  177,718  cubic  yards  of  sand,  gravel, 
cobblestones,  clav,  and  bowlders  from  the  channel. 

As  a  result  of  work  during  the  fiscal  year,  the  depth  at  Willow 
Island  Shoal  has  been  increased  from  10.5  to  12  feet  and  over  for  a 
width  of  400  feet.  At  other  bai*s  the  dredging  was  done  to  restore 
the  depth,  where,  as  a  result  of  the  ice  dams  during  the  past  winter 
and  spring,  shoals  so  obstructive  as  to  require  immediate  removal  had 
been  formed;  this  dredging  is  still  in  progress. 

The  channel  between  Coxsackie  and  Albany  has  generall}'^  main- 
tained its  depth;  the  slight  changes  in  dimensions  of  the  channel  at 
different  localities  is  given  in  the  local  oflScer's  report. 

The  unexpended  balance  is  to  be  expended  as  follows:  $325,750  in 
dredging  and  rock  removal,  $106,750  in  dike  construction  and  repairs, 
and  about  $32,620  for  engineering  and  contingencies  of  the  work. 

The  appropriation  ask^  for  fiscal  year  ending  June  30,  1902,  is  to 
be  applied  to  dredging,  rock  removal,  construction  and  repair  of  dikes, 
and  engineering  and  contingent  expenses  of  the  work.  One  hun- 
dred and  seventeen  thousand  dollars  of  this  amount  is  ah'eady  covered 
by  existing  continuing  contracts,  and  the  balance  will  be  required  to 
provide  for  new  continuing  contracts  to  be  entered  into. 

The  amount  required  to  complete  the  work  is  to  be  expended  in 
dredging,  rock  removal,  and  construction  and  repair  of  dikes;  the 
exact  quantity  of  each  class  of  work  can  not  be  definitely  stated  at  the 

S resent  time,  owing  to  changes  which  have  occurred  in  the  channel 
uring  time  of  freshets. 

The  maximum  draft  that  could  be  carried  June  30,  1900,  at  mean 
low  water,  as  established  in  1876,  was  11  feet  from  Coxsackie  to 
Albany,  and  12  feet  from  Albany  to  CJongress  Street  Bridge,  at  Troy, 
except  over  the  Bath  Cross-over,  where  tnere  was  only  10  feet.  The 
effect  of  the  deepening  of  the  channel  between  Albany  and  Troy  has 
been  to  lower  the  plane  of  mean  low  water  at  Troy  from  0.5  to  0.9  of 
a  foot  and  to  increase  the  range  of  tides  from  0.8  to  1  foot. 

The  amount  of  commerce  within  the  limits  of  the  improvements 
now  in  progress  was  more  than  5,000,000  tons  in  1899^  with  an  esti- 
mated value  of  over  $119,000,000,  and  consisted  principally  of  mer- 
chandise, grain,  lumber,  fuel,  building  materials,  and  ice. 
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In  addition  to  the  local  commerce  a  large  amount  of  through  com- 
merce is  carried. 

July  1,  1899,  balance  unexpended $157,363.55 

Amount  appropriated  by  sundry  civil  act  approved  June  6,  1900 400, 000. 00 

557, 363. 55 
June  30,  1900,  amount  expended  during  fiscal  year 92, 243. 64 

July  1,  1900,  balance  unexpended 465,119.91 

July  1,  1900,  outstanding  liabilities $11,067.77 

July  1,  1900,  amount  covered  by  uncompleted  contracts. . .  524, 409. 72 

535, 477.  49 

July  1 ,  1900,  balance  needed  for  uncompleted  contracts 70, 357. 58 

Amount  (estimated)  required  for  completion  of  existing  project 1, 364, 567. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1902,  in  addition  to  the  balance  unexpended  July  1,  1900 *  300, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  H  4.) 

6.  Saugerties  Harbo7\  Neio  York. — This  harbor  is  situated  at  the 
mouth  of  Esopus  Creek,  which  empties  into  the  Hudson  River  on  its 
west  shore,  about  100  miles  above  New  York  City.  The  creek  is  from 
180  to  500  feet  wide,  and  is  navigable  for  a  distance  of  about  three- 
quarters  of  a  mile  above  its  mouth. 

The  natural  depth  in  the  creek  was  7  feet  or  more  at  mean  low  water; 
the  entrance,  however,  was  obstructed  by  a  broad  shoal,  on  which  there 
was  an  available  depth  of  only  about  3  feet.  The  mean  rise  and  fall  of 
the  tide  is  about  4  leet. 

A  project  for  improvement  was  adopted  in  1884,  but  was  slightly 
modified  before  work  began  in  1887.  It  consisted  in  securing  a  chan- 
nel 300  feet  wide  and  8  feet  deep,  at  mean  low  water,  by  constructing 
parallel  dikes  and  dredging  between  them,  the  estimated  cost  of  the 
work  being  $52,000.  (See  Annual  Report  of  the  Chief  of  Engineers 
for  1887,  p.  662.) 

The  project  was  completed  in  1892,  at  an  actual  cost  of  $42,000;  sub- 
sequent expenditures  have  been  applied  to  maintenance.  The  amount 
expended  to  June  30,  1899,  was  $54,316.90.  The  condition  of  the 
channel  at  that  time  was  such  that  boats  drawing  9  feet  of  water  could 
navigate  from  the  mouth  to  the  steamboat  dock. 

Work  during  the  past  year  consisted  in  filling  the  dikes  with  rubble- 
stone  wherever  necessary.  This  expenditure  has,  therefore,  resulted 
in  no  increase  in  depth  or  width  of  tne  channel  in  the  harbor. 

The  unexpended  balance  is  to  be  applied  to  maiatenance  whenever 
the  necessity  exists,  and  will  be  expended  in  dredging  or  dike  repair, 
as  may  be  deemed  to  be  most  expedient,  and  the  appropriation  asked 
for  fiscal  year  ending  June  30,  1902,  is  also  for  maintenance  and  is  to 
be  applied  in  the  same  manner. 

The  river  and  harbor  act  of  March  3,  1899,  provided  for  an  exam- 
ination and  survey  of  Saugerties  Harbor,  "with  a  view  of  extending 
the  improvement  from  the  westerly  end  of  the  south  dike  westerly  to 
the  'Point  of  Rocks;'  also  with  a  view  to  removing  the  loose  rock 

*  Of  this  amount  $100,000  is  required  for  the  completion  of  the  work  provided  for 
under  the  existing  continuing  contract  authorized  by  the  river  and  harbor  act 
approved  March  3,  1899,  and  the  remainder  is  to  be  applied  to  further  work  under 
the  general  project. 
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from  the  channel,  and  continuing  the  depth  of  12  feet,  at  low  water, 
toward  the  head  of  the  harbor. "  A  report  on  such  sui'vey ,  with  estimate 
of  cost  of  work  proposed,  is  printed  in  House  Doc.  No.  107,  Fifty-sixth 
Congress,  first  session,  and  is  submitted  herewith  as  Appendix  H  20. 
The  estimates  there  given  include  improvement  from  the  Hudson  River 
to  the  steamboat  docks. 

'  Attention  is  invited  to  the  supplemental  estimate  of  cost  for  continu- 
ing this  improvement  from  the  steamboat  dock  to  within  600  feet  of 
dsjn  at  head  of  harbor,  submitted  herewith  in  Appendix  H  5. 

The  estimate  submitted  in  House  Doc.  No.  107,Tif  tv-sixth  Congress, 
first  session,  which  provides  for  a  channel  12  feet  deep  and  300  feet 
wide  from  the  Hudson  River  to  the  steamboat  landing  at  Saugerties,  is 
144,685.  The  supplementary  estimate,  which  provides  for  extending 
an  8-foot  channel  above  steamboat  landing  to  the  rapids  below  the  dam 
on  Esopos  Creek  and  for  dredging  along  wharf  front  on  the  west  side  of 
creek  above  steamboat  landing,  is  $80,770,  or  a  total  estimate  for  this 
improvement  of  $125,455,  and$3,000  per  annum  for  maintenance. 

The  maximum  draft  that  could  be  carried  on  June  30, 1900,  was  9 
feet  at  mean  low  water. 

The  commerce  of  this  harbor  consists  mainlv  of  bluestone,  coal, 
building  materials,  and  general  merchandise,  and  amounted  to  51,000 
tons  in  1897,  to  58,368  tons  in  1898,  and  to  50,800  tons  in  1899. 

July  1,1899,  balance  unexpended $2,683.10 

Jane  30, 1900,  amount  expended  during  fiscal  year 533. 10 

July  1, 1900,  balance  unexpended 2,150.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1902,  for  maintenance  of  improvement,  in  addition  to  the  balance  un- 
expended July  1, 1900 2,500.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act  of 
1899,  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  H  5.) 

7.  Harbor  at  Rondout^  N,  Y, — This  harbor  is  situated  at  the  mouth 
of  Bondout  Creek,  which  empties  into  the  Hudson  River  on  its  west 
shore,  90  miles  above  New  York  Citv,  and  is  the  eastern  terminus  of 
Ae  Delaware  and  Hudson  Canal,  'f  he  creek  is  a  tidal  stream  for  3 
miles  above  its  mouth,  with  mean  rise  and  fall  of  tide  of  about  4  feet. 

In  1871  the  available  depth  of  water  in  the  harbor  was  7  feet  at  mean 
low  water,  the  result  of  improvements  made  by  private  parties. 

In  1872  a  project  for  improvement  was  adopted,  which  provided  for 
securing  a  permanent  channel  14  feet  deep  at  mean  low  water,  by  con- 
structing parallel' dikes  and  dredging  between  them,  at  an  estimated 
cost  of  il 72,500.  (See  Annual  Report  of  the  Chief  of  Engineers  for 
1872,  p.  811.)  This  project  was  completed  in  1880  at  a  total  cost  of 
$90,000.     Expenditures  since  then  have  been  applied  to  maintenance. 

The  amount  expended  to  June  30,  1899,  was  $114,324.20.  The  con- 
dition of  the  channel  at  that  date  was  such  that  boats  drawing  13  feet 
could  navigate  the  harbor  at  all  times. 

The  expenditure  during  the  past  year  was  applied  to  repairing  the 
dikes  wherever  necessaiy,  and  has,  therefore,  resulted  in  no  increase 
in  depth  or  width  of  the  channel  in  the  harbor. 

The  mn-Yimntn  draft  that  could  be  carried  on  June  30,  1900,  was  13 
feet  at  mean  low  water. 


Digitized  by  VjOOQIC 


176         EEPOBT  OF  THE   CHIEF   OF   ENGINEERS,  U.  8.  ABMY. 

The  commerce  of  this  harbor  consists  mainlv  of  coal,  cement,  iune, 
bluestone,  ice,  and  general  merchandise,  ana  amounted  in  1896  to 
2,333,050  tons,  in  1897  to  2,330,000  tons,  and  in  1899  to  1,885,000  tons. 

July  1,  1899,  balance  unexpended $4,675.80 

June  dO,  1900,  amount  expended  during  fiscal  year 2, 617. 16 

July  1,  1900,  balance  unexpended 2,058.64 

July  1,  1900,  outstanding  liabilities $1,520.11 

July  1,  1900,  amount  covered  by  uncompleted  contracts 525. 53 

2,045.64 


July  1,  1900,  balance  available 13.00 

Amoimt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1902,  for  maintenance  of  improvement,  in  addition  to  the  balance 
available  July  1,  1900 2,500.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 
of  1899,  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  H  6.) 

8,  Harbor  at  PeekskUl^  If.  Y. — ^This  harbor  is  a  prominent  inden- 
tation upon  the  eastern  shore  of  the  Hudson  River,  about  45  miles 
above  New  York  City.  It  measures  approximately  1  square  mile  east 
of  the  12-foot  contour  of  the  river,  ana  the  outlymg  £fats,  3,500  feet 
wide,  have  a  maximum  depth  over  them  of  5  feet  at  mean  low  water. 
A  narrow  channel,  6  feet  aeep  at  mean  low  water,  follows  the  shore 
from  north  to  south  past  the  town  docks,  which  enables  steamboats  and 
small  craft  to  transport  by  water  a  part  of  the  commerce  originating 
at  the  town. 

The  original  project  for  this  improvement,  adopted  by  the  rivQr  and 
harbor  act  of  June  3, 1896,  consisted  in  widening  the  channel  along  the 
wharf  front  to  100  feet  and  deepening  it  to  10  feet,  also  in  extending  it 
north  and  south  until  the  deep-water  channel  in  the  Hudson  River  was 
reached.     The  estimated  cost  was  $50,000. 

The  amount  exi)ended  to  June  30, 1899,  was  $10,122.74.  The  con- 
dition of  the  channel  in  the  harbor  at  that  time  was  such  that  boats 
drawing  9.5  feet  of  water  could  be  brought  to  the  wharves. 

During  the  past  year  the  channel  in  front  of  the  wharves  was 
dredged  to  a  depth  of  lOi^  feet  and  width  of  150  feet,  and  the  northerly 
and  southerly  connections  with  the  Hudson  River  were  dredged  to  a 
depth  of  lOi  feet  and  width  of  100  feet,  thereby  comoleting  the  proj- 
ect at  a  cost  of  about  two-fifths  of  the  estimate.  This  was  possible 
owing  to  the  low  price  received  for  dred^ng  at  the  last  opening. 

The  commerce  of  Peekskill  Harbor  is  increasing  so  rapidly  that 
channels  of  the  dimensions  first  decided  on  are  no  longer  adequate. 
Navigation  interests  ask  that  a  channel  200  feet  wide  and  15  feet  deep 
be  made  along  the  wharf  front,  and  that  the  connections  north  and 
south  with  the  Hudson  River  have  the  same  depth  and  a  width  of  150 
feet.  The  present  channel  can  be  increased  to  those  dimensions  with- 
out increasing  the  estimated  cost  of  the  improvement,  provided  as 
reasonable  a  price  for  dredging  be  procured  in  the  future  as  was  had 
at  the  last  letting. 

The  unappropriated  amount  of  the  estimate  is  $30,000,  and  can 
be  applied  to  the  proposed  extension  of  project  if  authorized  by  Con- 
gress. 
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The  maximum  draft  that  could  be  carried  to  the  wharves  on  June  30, 
1900,  was  10.5  feet  at  mean  low  water. 

The  commerce  of  this  harbor  consists  of  general  merchandise,  build- 
ing material,  iron  ore,  coal,  iron,  lumber,  and  molding  sand,  and 
amounted  to  404,300  tons  in  1897,  to  734,960  tons  in  1898,  and  to 
1,092,455  tons  in  1899.      • 

July  1, 1899,  balance  unexpended |9, 877. 26 

June  30, 1900,  amount  expended  during  fiscal  year 9, 277. 28 

July  1 ,  1900,  balance  unexpended 600. 00 

(See  Appendix  H  7.) 

9.  Passaic  River^  New  Jersey. — This  river  is  a  stream  of  considerable 
size,  rising  among  the  highlands  in  the  northern  part  of  New  Jersey 
and  flowing  in  a  geneml  easterly  and  southerly  course  into  Newark  Ba}'^. 
It  is  navigable  from  its  mouth  to  Passaic,  a  distance  of  about  16  miles. 
In  its  natural  condition  the  navigable  depth  to  Newark  was  about  7 
feet  at  mean  low  water;  from  Newark  to  Passaic  it  was  about  3  feet. 
The  rise  of  the  tide  at  the  mouth  is  4.7  feet,  and  at  Passaic  it  is  2.5  feet. 

The  first  project  for  improvement,  adopted  by  the  river  and  harbor 
act  of  June  10, 1872,  was  lor  providing  a  channel  from  Newark  to  Pas- 
saic from  6  to  7i  feet  deep  and  from  50  to  200  feet  wide,  the  cost  being 
estimated  at  $123,924. 

A  subsequent  project  for  improving  the  river  below  Newark  was 
authorized  by  the  river  and  harbor  act  of  June  14, 1880,  at  an  estimated 
cost  of  ^5353,875.  It  proposed  a  channel  200  feet  wide  and  10  feet  deep 
at  mean  low  water  up  to  Center  Street  Bridge,  Newark. 

The  two  projects  were  consolidated  by  the  river  and  harbor  act  of 
July  13,  1892,  the  estimated  cost  of  the  improvement  being  $547,697. 

The  amount  expended  to  June  30,  1899,  was  $453,408.33,  and  was 
applied  to  constructing  a  dike  at  the  head  of  Newark  Bay,  also  several 
small  dikes  in  the  upper  part  of  the  river,  and  in  dredging  channels  of 
the  required  width  and  depth  at  shoal  places.  The  condition  of  the 
channel  in  the  river  at  that  date*  was  such  that  a  depth  of  9.5  feet  could 
be  carried  to  Center  Street  Bridge,  Newark,  a  distance  of  8  miles:  a 
depth  of  7.5  feet  to  the  Erie  Railroad  Bridge,  a  farther  distance  or  1 
mile,  and  a  depth  of  5  feet  to  the  city  of  Passaic,  an  additional  distance 
of  7  miles. 

The  expenditure  during  the  past  year  was  applied  to  redredging 
the  channel  between  the  Plank  Road  and  the  Center  Street  bridges  at 
Newark  and  in  dredging  at  the  Belleville  Bar.  The  former  channel 
was  widened  to  200  feet  and  deepened  to  10  feet  for  a  distance  of  1,800 
feet,  the  width  previous  to  the  dredging  having  been  100  feet.  The 
unexi>ended  balance  will  be  applied^  to  i)ayments  becoming  due  for 
dredging,  rock  removal,  etc.,  under  existing  contract,  and  the  appro- 
priation asked  for  fiscal  year  ending  June  30, 1902,  will  also  be  applied 
to  same  class  of  work. 

The  maximum  drafts  that  could  be  canned  on  June  30,  1900,  were 
as  follows:  10  feet  to  the  Center  Street  Bridge,  Newark;  7.5  feet  to  the 
Erie  Railroad  Bridge,  Newark,  and  5  feet  to  Passaic. 

The  commerce  of  this  river  consists  mainly  of  building  material,  iron 
ore,  fertilizers,  coal,  and  general  merchandise,  andamounted  to  1,370,- 
724  tons  in  1897,  to  1,509,772  tons  in  1898,  and  to  1,962,462  tons  in  1899. 
ENG  1900 12 
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July  1,  1899,  balance  unexpended $14,941.67 

Jiyie  30,  1900,  amount  expended  during  fiscal  year 5, 971. 20 

July  1,  1900,  balance  unexpended * 8,970.47 

July  1,  1900,  amount  covered  by  uncompleted  contracts. 8, 500. 00 

July  1,  1900,  balance  available 470.47 

Amount  (estimated)  required  for  completion  of  existing  project 79, 347. 00 

dec'  ■    "      ' 


Ajnount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1902,  in  addition  to  the  balance  available  July  1,  1900 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 


1902,  in  addition  to  the  balance  available  July  1,  1900 18, 000. 00 

ibmitted  in  compliance  with  requirements  of  sections  2  of  river  an ' 
harbor  acts  of  1866  and  1867  and  of  sundry  ci\dl  act  of  June  4,  1897. 

(See  Appendix  H  8.) 

10,  Channel  hePween  Staten  Islcmd  wnd  New  Jersey, — ^This  channel  is 
an  inland  waterway,  about  17  miles  long,  connecting  New  York  Harbor 
with  Raritan  Bay.  It  consists  of  the  Kill  van  £ull,  connecting  the 
upper  bay  with  Newark  Bay,  and  the  Arthur  Kill,  connecting  Newark 
Bay  with  Raritan  Bay. 

The  natural  depth  through  the  channel  was  15  feet  or  more  at  mean 
low  water,  except  for  a  distance  of  about  If  miles  in  Newark  Bay,  where 
there  was  a  shoal  with  a  crooked  channel  9i  feet  deep.  The  mean  rise 
of  tide  is  about  5  feet. 

The  first  project,  adopted  by  the  river  and  harbor  act  of  June  23, 1874, 
was  for  maKinff  a  channel  from  14  to  16  feet  deep  through  this  shoal, 
at  an  estimated  cost  of  $443,211.  The  only  work  done  under  it  was 
the  building  of  2,237  linear  feet  of  diking,  at  a  cost  of  $50,000. 

A  second  project  was  adopted  in  1880,  which,  with  subsequent  modi- 
fications, consisted  in  dredging  a  channel  through  the  shoal  400  feet 
wide  and  14  feet  deep  at  mean  low  water,  the  cost  being  estimated  at 
$210,000. 

A  supplemental  project  was  adopted  by  the  river  and  harbor  act  of 
August  11,  1888,  wnich  had  for  its  object  the  removal  of  the  point  of 
land  known  as  Steep  Point  and  straightening  of  the  channel  to  the 
westward  of  the  Baltimore  and  Ohio  Bridge.  The  cost  was  estimated 
at  $26,500. 

This  amendment  brought  the  total  cost  of  the  improvement  up  to 
$286,500. 

The  river  and  harbor  act  of  June  3,  1896,  extended  the  project  to 
include  the  dredging  of  a  channel  in  Lemon  Creek,  on  Staten  Island, 
at  a  cost  of  $5,000. 

The  amount  expended  to  June  30,  1899  (including  $5,000  spent  on 
Lemon  Creek^,  was  $258,507.23.  The  condition  of  the  channel  at  that 
date  was  sucn  that  boats  drawing  14  feet  of  water  could  navigate 
throughout  its  entire  length  during  the  whole  year. 

The  work  during  the  current  year  was  in  the  nature  of  maintenance 
and  consisted  in  redredging  the  channel  around  the  sharp  bend  at  the 
Corner  Stake  Light,  where  the  width  was  increased  from  200  to  400 
feet  for  a  distance  of  1,500  feet,  and,  in  addition,  from  250  to  350  feet 
for  a  distance  of  1,500  feet  east  and  west  of  the  400-foot  section.  The 
unexpended  balance  will  be  applied  to  maintenance  and  will  be  expended 
in  redredging  the  channel  around  the  sharp  bend  at  the  Corner  Stake 
Light.  The  appropriation  asked  for  fiscal  year  ending  June  30,  1902, 
is  also  intended  for  maintenance,  and  is  to  be  applied  to  removing  the 
material  which  washes  into  the  channel  from  Newark  Bay,  and  which 
is  estimated  to  amount  to  from  100,000  to  200,000  cubic  yards  annually. 


Digitized  by  VjOOQIC 


RIVEB  AND   HARBOR   IMPROVEMENTS.  179 

The  maximum  draft  that  could  be  carried  «Tune  30, 1900,  through  the 
Staten  Island  channel  is  14  feet  at  mean  low  water. 

The  freight  carried  through  this  waterway  consists  of  oil,  coal,  ores, 
clav  products,  chemicals,  fertilizers,  grain,  machinery,  manufactures, 
and  general  merchandise,  and  amounted  in  1897  to  10,500,832  tons,  in 
1898  to  10,184,261  tons,  and  in  1899  to  11,311,991  tons. 

Jnly  1,  1899,  balance  unexpended $32,992.77 

Jnne  30,  1900,  amount  expended  during  fiscal  year 12, 449. 42 

July  1,  1900,  balance  unexpended 20,543.35 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1902,  for  maintenance  of  improvement,  in  addition  to  the  balance  un- 
expended July  1,  1900 10,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act  of 
1899,  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  H  9.) 

11.  Elizabeth  Bvver^  Neto  Jersey, — ^This  is  a  small  creek  in  the  eastern 
part  of  New  Jei-sey,  which  discharges  into  the  Arthur  Kill  at  Elizabeth- 
port.  Its  width  varied  from  50  to  90  feet,  and  it  had  a  high- water  depth 
of  4  feet  at  the  head  of  navigation  at  Broad  street,  Elizabeth,  2|  miles 
above  its  mouth.  The  mean  rise  of  tide  at  the  mouth  was  4.7  feet,  and 
at  Bridge  street,  Elizabeth,  3.4  feet. 

The  project,  authorized  by  the  river  and  harbor  act  of  March  3, 1879, 
consisted  in  improving  the  river  by  dredging  a  channel  60  feet  wide 
and  7  feet  deep  at  mean  high  water  to  the  head  of  navigation,  at  an 
estimated  cost  of  $25,530,  which  was  increased  in  1881  to  $43,160. 

The  amount  expended  to  June  30, 1899,  $43,160,  was  applied  to  dredg- 
ing and  redredging  a  channel  7  feet  deep  at  mean  high  water  and  from 
30  to  60  feet  wide  from  the  mouth  to  Bridge  street,  Elizabeth. 

No  work  was  done  during  the  past  fiscal  year,  owing  to  lack  of  funds. 

The  appropriation  asked  for  fiscal  year  ending  June  30,  1902,  is  to 
be  applied  to  maintenance,  it  being  estimated  that  at  least  7,500  cubic 
yards  of  material  washes  into  the  channel  annually  which  should  be 
removed. 

The  maximum  draft  that  could  be  carried  to  Bridge  street,  Elizabeth, 
on  June  30,  1900,  was  1  foot  at  mean  low  water  and  4.4  feet  at  high 
water. 

The  commerce  of  this  river  consists  of  coal,  building  materials,  and 
miscellaneous  freights.  It  amounted  to  21,650  tons  in  1895,  36,066 
tons  in  1896,  and  28,865  tons  in  1897. 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1902,  for  maintenance  of  improvement $2, 000. 00 

Submitted -in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 
of  1899,  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  H  10.) 

12.  Raritan  River ^  New  Jersey, — ^This  river  is  a  moderate-sized 
stream  flowing  through  the  central  part  of  the  State  of  New  Jersey 
and  emptying  into  the  Raritan  Bay  at  Perth  Amboy.  It  is  navigable 
to  New  Brunswick,  N.  J.,  a  distance  of  12  miles,  where  it  is  the  east- 
em  terminus  of  the  Delaware  and  Raritan  Canal.  The  mean  rise  of 
tide  at  the  mouth  is  5.1  feet,  and  at  New  Brunswick  it  is  5.56  feet. 

In  its  natural  state  the  channel  to  New  Brunswick  was  obstructed 
by  several  extensive  shoals,  on  which  the  depth  was  from  6i  to  8^ 
feet  at  mean  low  water. 
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The  project  for  improvement,  adopted  by  the  river  and  harbor  act 
of  June  18,  1878,  provided  for  a  channel  200  feet  wide  and  10  feet 
deep  at  mean  low  water  from  the  mouth  to  the  Delaware  and  Raritan 
Canal  terminus  at  New  Brunswick,  to  be  obtained  by  dredging,  diking, 
and  rock  excavation,  the  cost  being  estimated  at  thnt  time  at  $2,093,- 
662.  Recent  and  more  improved  methods  for  doing  such  work  have 
DQiade  it  probable  that  this  estimate  will  not  exceed  $1,026,500. 

The  amount  expended  to  June  30,  1899,  was  $651,250.  This  ex- 
penditure resulted  in  the  completion  of  four  dikes  and  the  partial 
completion  of  a  fifth.  A  channel  of  the  full  depth,  10  feet,  had  been 
made  to  within  500  feet  of  the  canal  terminus,  the  lower  8i  miles 
being  200  feet  wide  and  the  balance  100  feet  wide.  These  dimensions 
have,  however,  been  cx)nsidei'ably  reduced  during  the  suspension  of 
operations,  especially  in  the  upper  reaches  of  the  river. 

During  the  present  year  work  consisted  in  extending  the  channel  to 
the  cansd  terminus  at  New  Brunswick,  a  distance  of  500  feet — the 
dimensions  given  were  a  depth  of  10  feet  and  width  of  100  feet — and 
in  completing  Dike  C  at  the  Middle  Grounds. 

The  unexpended  balance  is  to  be  applied  to  repairing  dikes  where 
needed,  and  the  appropriation  asked  for  fiscal  year  ending  June  30, 
1902,  is  to  be  applied  to  dredging,  construction  and  repair  of  dikes, 
and  constiiiction  of  shore  protection.  To  complete  this  project  it  will 
require  182,000  cubic  yards  of  dredging,  at  27i  cents;  222,000  cubic 

{rards,  at  44  cents;  35,000  cubic  yards  of  rock  removal,  at  $3.30;  7,500 
inear  feet  of  dike  construction,  at  $6.60;  17,300  linear  feet  of  dike 
repairs,  at  $2.20,  and  1,000  linear  feet  of  shore  protection,  at  $4.40. 
If  project  is  amended  by  reducing  width  of  channel  above  Rocky 
Reach  from  200  to  100  feet,  which  will  be  ample  for  the  needs  of  com- 
merce for  many  years  to  come,  the  item  of  rock  removal  can  be 
omitted  from  the  project  for  completion. 

On  June  30,  1900,  the  maximum  draft  that  could  be  carried  to  the 
head  of  navigation  was  limited  by  gravel  shoals  below  the  rock  cut 
to  8  feet  at  mean  low  water. 

The  commerce  of  this  river  consists  principally  of  coal,  ores,  lum- 
ber, building  materials,  and  general  merchandise,  and  amounted  in 
1897  to  1,218,752  tons,  in  1898  to  1.255,972  tons,  and  in  1899  to 
1,523,391  tons. 

July  1, 1 899,  balance  unexpended $20, 000. 00 

June  30, 19()0,  amount  expended  during  fiscal  year 16, 442. 3? 

July  1, 1900,  balance  unexpende<l 3, 557. 68 


Amount  (estimated)  requires!  for  completion  of  existing  project 355, 250. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30^ 

1902,  in  addition  to  the  balance  unexpended  July  1,1900 25,000.00 

Submitted  in  compliance  with  requirementa  of  sections  2  of  river  and 

harbor  acta  of  1866  and  1867,  ana  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  H  11.) 

13,  South  River ^  New  Jersey. — ^This  \b  a  small  stream  in  the  central 
part  of  New  Jersey,  which  discharges  into  the  Raritan  River  about  8 
miles  above  its  mouth. 

A  private  canal  about  three-quarters  of  a  mile  long  had  been 
dredffed  from  near  Washington,  on  the  South  River,  to  Sayreville,  on 
the  Karitan  River,  which  shortened  the  sailing  course  about  2  miles. 

The  depth  in  the  canal  was  about  3.5  feet,  and  in  the  river  about  2.5 
feet  as  far  as  Old  Bridge,  at  the  head  of  navigation,  6.3  miles  above 
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the  canal.  The  mean  rise  of  tide  at  the  canal  is  5.34  feet  and  at  Old 
Bridge  4.57  feet. 

The  first  project,  adopted  by  the  river  and  harbor  act  of  March  3, 
1871,  proposed  dredging  a  channel  6  feet  deep  at  mean  low  water  up 
to  the  Washington  wharves,  at  an  estimated  cost  of  $13,653.  This 
was  completed  in  1874,  at  a  cost  of  $20,000. 

The  present  project,  authorized  by  the  river  and  harbor  act  of  June 
14,  1880,  provided  for  correcting  the  canal  outlet  and  for  obtaining, 
bv  dredging  and  diking,  a  channel  100  feet  wide  and  8  feet  deep  to 
Washington,  1.5  miles  above  the  mouth;  thence  6  feet  deep  to  Bissetts, 
3.7  miles  above  the  mouth;  thence  4  feet  deep  to  Old  Bridge,  6.3  miles 
above  the  mouth,  at  the  head  of  navigation.  The  cost  was  estimated 
at  $194,695,  but  was  reduced  in  1892  to  $176,975. 

The  amount  expended  on  the  present  project  to  June  30,  1899,  was 
$87,601.15.  The  condition  of  the  river  at  that  date  was  such  that  boats 
drawing  7  feet  could  navigate  as  far  as  the  upper  docks  at  the  town  of 
South  River,  N.  J.,  passing  through  the  canal  cut-off;  there  was  a 
depth  of  6  feet  to  the  docks  at  Lower  South  River,  below  the  cut-off, 
and  a  depth  of  5  feet  as  far  up  as  the  railroad  bridge  above  the  town. 

Work  during  the  present  j^ear  was  ^principally  in  the  nature  of 
maintenance,  the  channel  having  been  widenea  and  deepened  so  that 
there  was  a  least  depth  available  for  navigation  from  the  mouth  to 
the  Washington  whai^ves  of  7^  feet,  a  slight  increase  in  depth  over 
tiiat  of  last  year. 

The  appropriation  asked  for  fiscal  year  ending  June  30,  1902,  is  to 
be  appliea  to  dredging  and  to  dike  construction.  To  complete  this 
improvement  in  accordance  with  project  it  will  require  the  construc- 
tion of  about  10,400  linear  feet  oi  dikes  and  the  dredging  of  at  least 
100,000  cubic  yards  of  material. 

The  maximum  draft  that  could  be  carried  to  South  River  on  Jime 
30,  1900,  was  8  feet,  and  to  the  railroad  bridge  above  5  feet,  at  mean 
low  water. 

Large  brickyards  established  along  the  banks  of  this  river  give  it  a 
commercial  importance  out  of  proportion  to  its  size. 

The  commerce  consists  principally  of  brick,  clay,  coal,  and  general 
merchandise,  and  amounted  in  1897  to  308,563  tons,  in  1898  to  274,381 
tons,  and  in  1899  to  343,202  tons. 

July  1,1899,  balance  unexpended 15,498.85 

June  30, 1900,  amount  expended  during  fiscal  year 5, 498. 85 

I  Amount  (estimated)  required  for  completion  of  exigtinj^  project 83, 975. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  endmg  June  30, 1902.     12, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867,  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  H  12.) 

H.  Raritan  Bay^  New  Jei^sey, — This  ba}^  is  a  large  body  of  water 
lying  between  the  southern  end  of  Staten  Island  and  the  JJew  Jersey 
shore.  Its  greatest  width  north  and  south  is  about  5  miles,  and  its 
greatest  length  east  and  west  is  about  7  miles.  The  Raritan  River 
empties  into  it  at  its  west  end  between  Perth  Amboy  and  South 
Amboy,  and  the  Arthur  Kill,  or  Staten  Island  Sound,  extends  north- 
ward, connecting  it  with  Newark  Bay. 

This  bay  had  naturally  a  fairly  straight  channel,  11  feet  deep  at  mean 
low  water,  to  South  Amboy.  l*he  line  of  the  deepest  water,  no wever, 
followed  the  Staten  Island  shore  from  Perth  Amboy  to  Seguine  Point, 
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where  it  was  separated  from  deep  water  in  the  eastern  part  of  the  bay- 
by  a  shoal  1.5  miles  broad,  with  a  minimmn  depth  of  14.6  feet.  The 
mean  rise  of  tide  in  the  bay  is  5  feet. 

The  river  and  harbor  act  of  March  3,  1881,  authorized  a  project  for 
making  a  21-foot  channel,  300  feet  wide,  from  Seguine  Point  to  deep 
water  m  the  bay,  at  a  cost  of  $126,000.  This  amount  was  subsequently 
increased  to  $165,000  to  provide  for  a  channel  of  the  same  dimensions 
through  the  shoals  off  Wards  Point.  The  act  of  September  19,  1890, 
extended  the  project  to  include  a  15-foot  channel,  300  feet  wide,  from 
South  Amboy  to  deep  water  near  Great  Beds  Light,  the  cost  of  the 
unprovement  being  mcreased  to  $357,875.  The  act  of  June  3,  1896, 
again  amended  the  project  so  as  make  this  latter  channel  21  feet  deep 
instead  of  15,  at  an  additional  cost  of  $150,000. 

The  present  project,  therefore,  consists  in  dredging  21 -foot  channels 
at  mean  low  water,  300  feet  wide,  from  Seguine  Point  to  deep  water 
in  the  bay,  through  two  shoals  opposite  Wards  Point,  and  from  South 
Amboy  to  deep  water  near  Great  Beds  Light,  at  a  total  estimated  cost 
of  $507,875. 

The  amount  expended  to  June  30, 1899,  was  $375,250.  The  Seguine 
Point  and  Wards  Point  channels  had  been  dredged  and  redredged  to 
a  depth  of  21  feet  for  a  width  of  from  100  to  300  feet,  but  had  shoaled 
again  so  that  the  greatest  available  depth  was  19.5  feet.  The  South 
jSnboy  channel  had  been  dredged  to  a  depth  of  15  feet  for  a  width  of 
300  feet,  and  redredged  to  a  depth  of  21  feet  for  a  width  of  from  100 
to  150  feet,  but  had  shoaled  again  so  that  the  greatest  available  depth 
was  18  feet. 

The  expenditures  during  the  past  year  were  applied  to  redredging, 
widening,  and  deepening  the  Seguine  Point  and  South  Ambov  channeb. 
The  former  channel  was  excavated  to  a  depth  of  21  feet  for  a  width 
of  nearly  300  feet,  and  the  latter  channel  to  a  depth  of  21  feet  and 
width  of  300  feet. 

Of  the  available  balance,  about  $1,000  will  be  retained  for  future 
use  in  dredging,  and  the  balance  will  be  applied  to  contingent  expenses 
connected  with  the  work  done  during  the  year.  With  the  appropri- 
ation asked  for  fiscal  year  ending  June  30,  1902,  it  is  proposed  to 
dredge  the  channels  to  their  full  dimensions,  which  will  require  the 
removal  of  about  375,000  cubic  yards  of  material;  future  work  will 
consist  only  of  maintenance,  the  cost  of  which  is  estimated  at  $20,000 
per  annum. 

The  maximum  draft  that  could  be  carried  June  30,  1900,  through 
the  Wards  Point  channel  was  19.5  feet,  and  through  the  Seguine  Point 
and  South  Amboy  channels  21  feet,  all  at  mean  low  water. 

The  commerce  of  the  bay  consists  mainly  of  coal,  brick,  manufac- 
tures, and  general  merchandise,  and  amounted  in  1897  to  4,852,075 
tons,  in  1898  to  5,552,474  tons,  and  in  1899  to  6,507,402  tons. 

July  1,  1899,  balance  unexpended $67,250.00 

June  30,  1900,  amoimt  expended  during  fiscal  year 66,064.45 

July  1,  1900,  balance  unexpended 1, 185. 55 

I  Amount  (estimated)  required  for  completion  of  existing  project 65, 375. 00 
Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 

1902,  in  addition  to  the  balance  unexpendeil  July  1,  1900 45, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  H  13.) 
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16.  Matawan  Oreek^  New  Jersey. — ^This  creek  is  a  small  tidal  stream 
in  the  eastern  part  of  New  Jersey,  which  discharges  into  Raritan  Bay 
at  Keyport  Harbor.  It  is  navigable  up  to  the  bridge  of  the  New  York 
and  Ijong  Branch  Railroad,  about  1 J  miles  above  itg  mouth. 

In  its  natural  condition  the  mouth  was  obstructed  by  a  mud  flat, 
throogh  which  a  narrow  and  crooked  3-foot  channel  existed.  Above 
this  &t  there  was  a  4-foot  channel  for  a  mile,  and  beyond  a  narrow 
3i-foot  channel  extending  nearly  up  to  the  nead  of  navigation  at 
Matawan.    The  rise  of  tide  is  4.9  feet. 

The  river  and  harbor  act  of  March  3,  1881,  authorized  a  project  for 
improving  this  stream  by  dredging  a  4-foot  channel,  100  feet  wide, 
from  the  mouth  to  Winkson  Creek,  about  1  mile,  and  thence  75  feet 
wide  to  the  railroad  bridge  at  Matawan,  the  estimated  cost  being 
$33,120. 

The  amount  expended  to  June  30,  1899,  was  $39,154.79.  The  con- 
dition of  the  channel  at  that  date  was  such  as  to  allow  vessels  of  4  feet 
draft/ to  reach  Matawan  at  all  times  of  the  year. 

During  the  present  year  the  work  was  in  the  nature  of  maintenance 
and  consisted  in  widening  the  channel  so  that  it  had  a  minimum  width 
of  80  feet  at  the  outlet  into  Kevport  Harbor  and  a  minimum  width  of 
40  feet  in  the  creek  as  far  as  Matawan. 

The  appropriation  asked  for  fiscal  year  ending  June  30, 1902,  is  to 
be  appliea  to  maintenance.  It  has  been  estimated  that  it  will  require 
the  removal  of  about  10,000  cubic  yards  of  material,  which  washes 
into  the  channel  each  year. 

The  maximum  draft  that  could  be  carried  June  30, 1900,  was  4  feet 
at  mean  low  water. 

The  commerce  of  this  creek  consists  of  brick,  fertilizers,  farm  prod- 
uce, and  general  merchandise,  and  amounted  to  51,000  tons  in  1899. 

Jnly  1,  1899,  balance  nnexpended $2,965.21 

June  30,  1900,  amount  expended  during  fiscal  yeat- 2,965.21 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1902,  for  maintenance  of  improvement 3, 000. 00 

Sulmiitt^  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 
of  1899,  and  of  sundry  civU  act  of  June  4,  1897. 

(See  Appendix  H  14.) 

16.  Keyport  Harbor^  New  Jersey.  — ^This  harbor  consists  of  a  bay  about 
1  mile  broad  on  the  south  shore  of  Raritan  Bay. 

There  was  naturally  no  distinct  channel  in  the  harbor,  the  available 
depth  to  the  wharves  being  less  than  4  feet  at  mean  low  water.  A  6-foot 
channel  had  been  dredged  at  private  expense  before  the  United  States 
assumed  charge  of  the  improvement,  but  it  had  shoaled  again  to  5  feet. 
The  ran^e  of  the  tide  is  4.9  feet. 

The  nver  and  harbor  act  of  August  2, 1882,  adopted  a  project  for 
dredging  an  8-foot  channel,  200  feet  wide,  from  Raritan  Bay  to  the 
steamlxMit  dock,  at  a  cost  of  $40,475. 

The  amount  expended  to  June  30, 1899,  was  $42,999.75.  The  condi- 
tion of  the  channel  at  that  date  was  such  that  boats  drawing  5  feet 
could  reach  the  Keyport  wharves  at  all  times. 

During  the  past  nscal  year  the  existing,  channel  between  Raritan 
Bay  and  the  steamboat  dock  at  Keyport  was  given  an  increased  width 
of  30  feet,  the  depth  in  which  was  8  feet,  thereby  increasing  the  depth 
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during  the  remainder  of  the  boating  season  by  3  feet  over  that  of  the 
year  before. 

The  appropriation  asked  for  fiscal  year  ending  June  30,  1902,  is 
intended  for  maintenance.  It  has  been  estimated  that  the  removal  of 
about  15,000  cubic  yards  of  material,  which  washes  into  the  channel 
annually,  will  be  required. 

Owing  to  shoaling,  the  maximum  draft  that  could  be  carried  June 
30, 1900,  to  the  Keyport  wharves  was  7  feet  at  mean  low  water. 

The  commerce  of  this  harbor  consists  mainly  of  farm  products,  fer- 
tilizers, coal,  lumber,  fish,  shellfish,  and  miscellaneous  freight,  and 
amounted  to  105,200  tons  in  1896,  to  109,100  tons  in  1897,  and  to  67,500 
tons  in  1899. 

July  1, 1899,  balance  unexpended $2,475.25 

June  30,  1900,  amount  expended  during  fiscal  year 2, 475. 25 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1902,  for  maintenance  of  improvement 5, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 
of  1899,  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  H  15.) 

17,  Shoal  Harbor  and  Compton  Creek ^  New  Jersey, — ^This  harbor  is 
on  the  south  shore  of  Raritan  Bay,  5  miles  from  Sandy  Hook;  Comp- 
ton Creek  is  a  narrow  stream  emptying  into  it.  The  natural  harbor 
is  inside  the  mouth  of  the  creek,  where  the  depth  is  from  3  to  6  feet 
at  mean  low  tide.  The  creek  is  navigable  for  one-quarter  of  a  mile 
above  its  mouth,  where  it  is  crossed  by  a  highway  oridge  without  a 
draw. 

The  entrance  to  this  harbor  was  obstructed  by  a  broad  flat  shoal,  on 
which  there  was  a  depth  of  less  than  1  foot  at  mean  low  tide,  the  dis- 
tance between  the  deep  water  in  the  creek  and  the  4-foot  depth  in  the 
bay  being  about  one-half  mile.     The  mean  rise  of  tide  is  4.5  feet. 

The  plan  for  improvement  authorized  by  tho  river  and  harbor  act 
of  September  19,  1890,  proposed  a  channel  4  feet  deep  at  mean  low 
water,  connecting  Compton  Creek  with  Raritan  Bay,  the  width  of 
which  was  to  be  150  feet  in  the  bay  and  75  feet  in  and  near  the  mouth 
of  the  creek,  the  channel  through  Shoal  Harbor  to  be  protected  by  a 
dike  if  necessary.     The  estimated  cost  of  the  work  was  $64,180. 

The  amount  expended  to  June  30,  1899,  was  $16,087.52.  The  con- 
dition of  the  channel  through  Shoal  Harbor  and  Compton  Creek  at 
that  date  was  such  as  to  allow  vessels  of  2  feet  draft  to  navigate  at 
low  water. 

During  the  past  year  a  4-foot  channel  75  feet  wide  was  dredged  from 
the  4-foot  contour  in  Raritan  Bay  to  the  4-foot  contour  in  Compton 
Creek,  a  distance  of  2,600  feet.  This  work  afforded  navigation  an 
increase  in  depth  of  2  feet  over  that  of  the  year  before. 

The  appropriation  asked  for  fiscal  year  ending  June  30,  1902,  is  to 
be  appliea  to  widening  and  extending  the  channel  previously  dredged. 
To  complete  the  improvement  it  will  be  necessary  to  dredge  about 
80,000  cubic  yards  ot  material. 

The  maximum  draft  that  could  be  carried  June  30, 1900,  in  the  chan- 
nel through  Shoal  Harbor  and  Compton  Creek  was  4  feet  at  mean  low 
water. 

The  commerce  of  this  locality,  consisting  of  farm  and  fish  products 
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fertilizers,  and  general  merchandise,  amounted  to  184,000  tons  in  1897, 
to  194,600  tons  in  1898,  and  to  226,000  tons  in  1899. 

July  1,  1899,  balance  unexpended $7,912.48 

June  30f  1900,  amount  expended  during  fiscal  year 7, 912. 48 

Amount  (estimated )  required  for  completion  of  existing  project 40, 130. 00 

Amount  that  can  be  profitably  expended  in  fiscal  yearendmg  June  30, 1902.     12, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  H  16.) 

18.  ShrewsbuTy  Biver^  New  Jersey, — ^This  river  is  a  large  tidal  basin 
in  the  eastern  part  of  New  Jersey,  and  consists  of  two  bays,  each  hav- 
ing an  area  of  about  3  sauare  miles,  and  known  as  the  North  Branch, 
or  Navesink  River,  and  tine  South  Branch.  A  channel,  called  the  main 
stem^  unites  the  two  branches  at  their  eastern  ends  and  extends  north- 
wardly to  the  southeast  end  of  Sandy  Hook  Bay. 

Before  any  improvement  was  begun  by  the  United  States  the  avail- 
able depth  to  Oceanic,  on  the  North  Branch,  6  miles  above  the  mouth, 
was  3.5  feet;  to  Branchport,  on  the  South  Branch,  9  miles  above  the 
mouth,  it  was  2.5  feet.  The  mean  rise  of  tide  at  the  outer  bar  is  5  feet, 
at  Highlands  Bridge  3  feet,  and  at  Seabright  Bridge  1.3  feet. 

A  project  was  adopted  bv  the  river  and  harbor  act  of  March  3, 1871, 
for  dredging  6-foot  channels  through  the  shoal  places  in  both  branches 
of  the  river.  This  was  completed  in  1873  at  a  cost  of  $19,000.  The 
channels,  however,  soon  filled  up  after  suspension  of  work. 

The  plan  of  improvement,  adopted  by  tne  river  and  harbor  act  of 
March  3, 1879,  provided  for  making  6-foot  channels  at  mean  low  water, 
with  widths  from  150  to  300  feet,  tnrough  the  shoals  in  the  main  stem 
and  both  branches,  by  means  of  dredging  and  diking,  at  an  estimated 
cost  of  $142,086.  Owing  to  the  necessity  of  frequent  redredging,  and 
to  the  fact  that  prices  were  higher  than  anticipated,  the  estimated  cost 
was  increased  to  $234,062. 

In  1897  and  1898  it  became  necessary  to  dredge  a  channel  west  of 
Island  Beach,  as  the  improved  channel  east  of  it  had  been  closed  by 
sand  i-arried  into  the  river  from  the  ocean  through  a  break  in  the  Sandy 
Hook  Peninsula.     This  break  has  now  been  closed. 

The  amount  expended  to  June  30,  1899,  was  $234,299.85.  The  con- 
dition of  the  channels  at  that  date  was  such  as  to  allow  boats  drawing 
3  feet  to  navigate  the  main  stem,  boat^  di-awing  6  feet  to  navigate  the 
North  Branch,  and  boats  drawing  4  feet  to  navigate  the  South  Branch. 

The  work  done  during  the  past  year  consisted  in  redredging  the 
channel  eavSt  of  Island  Beach,  which  was  made  6  feet  deep  and  100  feet 
wide  for  a  distance  of  1,500  feet,  thereby  increasing  the  depth  available 
for  navigation  in  the  main  stem  by  3  feet,  and  in  redredging  a  channel 
in  the  North  Branch,  at  upper  Rocky  Point,  to  a  depth  of  6  feet. 

The  maximum  draft  that  could  be  carried  June  30, 1900;  in  the  main 
stem  of  the  river  was  Z\  feet,  in  the  North  Branch  5i  feet,  and  in  the 
South  Branch  4  feet  at  mean  low  water. 

The  commerce  of  this  river,  consisting  mainly  of  coal,  farm  produce, 
fertilizers,  and  general  merchandise,  amounted  in  1897  to  896,600  tons, 
in  1898  to  1,003,000  tons,  and  in  1899  to  906,000  tons.  The  passenger 
trafSc  is  important,  the  number  of  i)eople  carried  in  1899  being 400,(XK). 

The  navigable  channel  in  the  main  stem  of  this  river  was  so  filled  up 
by  sand  from  the  ocean  during  the  breach  in  the  Sandy  Hook  Penia- 
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sula  that  it  will  take  considerable  money  to  restore  it  to  its  former  con- 
dition. During  the  previous  season  steamboats  were  obliged  to  run 
on  tides,  and  they  will  probably  have  to  do  so  again  this  year.  This 
resulted  in  quite  a  falling  oflF  in  number  of  passengers  and  tons  of  prod- 
uce carried.  An  allotment  of  $10,000  from  appropriation  by  emer- 
fency  river  and  harbor  act  of  June  6,  1900,  for  dredging  was  made 
une  30,  1900. 

With  the  available  fundsT  it  is  proposed  to  redredge  the  channel  in 
the  main  stem  and  both  branches  of  the  river,  it  being  probable  that 
most  of  the  money  will  be  required  for  the  main  stem.  The  appro- 
priation asked  for  fiscal  year  ending  June  30, 1902,  is  to  be  applied  to 
maintenance,  it  having  been  estimated  that  it  will  require  at  least  that 
sum  to  keep  the  channels  open. 

July  1,  1899,  balance  unexpended $9,700.15 

Amount  allotted  from  river  and  harbor  act  approved  June  6,  1900 10, 000. 00 

19,700.15 
June  30,  1900,  amount  expended  during  fiscal  year 9, 700. 15 

July  1,  19(fo,  balance  unexpended 10,000.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1902,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1900 10,000.00 

Submitted  m  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acta  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 
of  1899,  and  of  sundry  civil  act  of  Jime  4,  1897. 

(See  Appendix  H  17.) 

19,  Manasqiuin  Rwei\  Nexo  Jersey. — ^This  is  a  small  stream  in  the 
eastern  part  of  New  Jersey,  which  emptien  into  the  Atlantic  Ocean 
about  26  miles  south  of  Sandy  Hook. 

In  its  natural  condition  the  depth  in  the  river  for  several  miles  above 
its  mouth  varied  from  4  to  6  feet;  the  outlet,  however,  was  obstructed 
by  a  shifting  sand  bar  on  which  the  depth  did  not  exceed  li^  feet. 
After  severe  storms  this  outlet  was  sometimes  entirely  closed,  remain- 
ing so  until  suflScient  fresh  water  had  accumulated  in  the  river  above 
to  force  an  outlet  into  the  ocean.     The  mean  range  of  tide  is  2.4  feet 

A  project  for  improvement,  adopted  by  the  river  and  harbor  act  of 
Marcn  3,  1879,  contemplated  obtaining  a  permanent  outlet  for  the 
river  nearly  at  right  angles  to  the  shore,  with  a  depth  of  6  feet  at 
mean  low  water,  also  in  dredging  a  channel  in  the  lower  river  to  the 
same  depth.     The  estimated  cost  was  $52,120. 

The  river  and  harbor  act  of  September  i9, 1890,  appropriated  $2,000 
to  be  expended  in  the  removal  of  obstructions  placea  by  the  Govern- 
ment at  the  mouth  of  the  river,  if,  in  the  discretion  of  the  Secretary 
of  War,  the  same  should  be  done.  The  removal  of  the  obstructions 
alluded  to  was  deemed  unnecessary  by  the  local  engineer  oflScer  in 
charge,  therefore  no  expenditure  was  made  of  these  funds. 

The  river  and  harbor  act  of  March  3, 1899^  authorized  a  resumption 
of  this  work,  a  revised  estimate  of  cost  having  been  submitted  June 
30, 1898.  It  was  then  stated  that  it  would  require  $18,300  in  addition 
to  funds  on  hand  to  complete  the  improvement,  making  the  total  cost 
$59,300. 

The  amount  expended  under  this  project  to  June  30,  1899,  was 
$39,338.20.     With  this  money  two  jetties  had  been  constructed,  but 
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neither  having  been  completed  to  full  length,  no  permanent  improve- 
ment was  accomplished. 

No  work  was  done  during  the  past  year  except  to  repair  the  north  dike. 
This  expenditure  therefore  resulted  in  no  change  in  existing  condi- 
tions. It  was  intended  to  commence  the  construction  of  the  south 
dike;  but  as  the  prices  bid  for  this  work  were  so  much  higher  than 
exp»c5ted,  it  was  round  to  be  impossible  to  build  with  money  available 
a  sufficient  length  of  the  dike  to  produce  any  good  result.  It  was 
therefore  decided  to  retain  the  balance  of  the  available  funds  until 
another  appropriation  shall  have  been  made,  with  the  expectation  that 
better  prices  will  be  obtained  for  a  greater  amount  of  work.  With 
the  available  funds  and  the  appropriation  asked  for  fiscal  year  ending 
June  30,  1902,  it  is  proposea  to  construct  the  south  dike  and  close 
small  passageways,  through  which  water  escapes. 

The  maximum  draft  that  could  be  carried  June  30, 1900,  was  2  feet 
at  mean  low  water. 

The  commerce  amounts  practically  to  nothing.  The  river  is  used 
principally  by  pleasure  craft  during  the  summer  season. 

July  1,  1899,  balance  unexpended 16,661.80 

June  30,  1900,  amount  expended  during  fiscal  year 736. 80 


July  1,  1900,  balance  unexpended 6,925.00 


Amount  (estimated)  required  for  completion  of  existing  project 13, 300. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1902,  in  addition  to  the  balance  unexpended  July  1,  1900 10, 000. 00 

Submitted  in  compliance  with  reauirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  ana  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  H  18.) 

20.  Hemoving  sunken  vessds  or  craft  obstructing  or  endangering  nam- 
gation. — 1.  The  wreck  W.  M.  Whitney  burned  and  sunk  in  the  Hud- 
son River  near  New  Baltimore,  N.  1.,  forming  an  obstruction  to 
navigation.     The  removal  of  the  wreck  was  completed  August  3, 1899. 

2-  The  wrecks  Katie  Watson  and  W  B.  Hurd  sunk  in  the  channel 
of  Newark  Bay,  New  Jersey,  forming  obstructions  to  navigation.  The 
wrecks  were  removed  and  disposed  of  during  November,  1899. 

3.  The  wreck  R.  G,  Fairbanks  sunk  in  the  channel  of  the  Hudson 
River  near  Hudson,  N.  Y.,  forming  an  obstruction  to  navigation.  The 
removal  of  this  wreck  was  completed  in  May,  1900. 

4.  The  wreck  SataneUa  sunk  in  the  channel  of  Raritan  Bay,  New 
Jersey,  near  the  Old  Orchard  Shoal  Light,  forming  an  obstruction  to 
navigation.  The  wreck  is  now  being  removed  under  contract  entered 
into  April  14,  1900. 

5.  Tne  wreck  Pacific  sunk  in  the  Hudson  River,  New  York  City, 
forming  an  obstruction  to  navigation.  The  wreck  was  removed  and 
disposed  of  during  Amil^900. 

6.  The  wreck  &.  W,  Van  Cleaf  sunk  in  the  channel  in  Keyport 
Harbor,  New  Jersey,  forming  an  obstruction  to  navigation.  The 
wreck  was  removed  and  disposed  of  during  May,  1900. 

The  total  amount  expended  during  the  year  in  removal  of  wrecks 
was  $1,993.77. 
(See  Appendix  H  19.) 
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EXAMINATIONS  AND    SURVEYS  MADE    IN   COMPLIANCE   WITH    RIVER    AND 
HARBOR  ACT  APPROVED  MARCH   3,  1899. 

The  preliminary  examinations  and  surveys  of  the  following  localities, 
required  by  the  river  and  harbor  act  of  March  3,  1899,  were  naade  by 
the  local  engineer,  Col.  J.  W.  Barlow,  Corps  of  Engineers,  and  reports 
thereon  submitted: 

1.  Preliminary  examination  with  plan  and  estimate  of  cost  of 
imjprovemetit  of  Saugerties  Harbor^  New  York, — Colonel  Barlow  sub- 
mitted report  dated  June  24,  1899,  with  plan  for  improvement  at  an 
estimated  cost  of  $7,465  and  $2,000  annually  for  maintenance  for 
extending  existing  improvement  to  Point  of  feocks,  and  $44,685  and 
$2,500  annually  for  mamtenance  for  a  12-foot  channel  from  the  Hud- 
son to  the  steamboat  landing  at  Saugerties.  In  his  opinion,  concurred 
in  by  me,  the  improvement  is  worthy  of  being  undei-taken  by  the  Gen- 
eral Government.  The  report  was  transmitted  to  Congress  and  printed 
in  House  Doc.  No.  107,  Fifty -sixth  Congress,  first  session.  (See 
also  Appendix  H  20.^ 

Colonel  Barlow  suomits  in  his  annual  report  upon  improvement  of 
this  locality  (Appendix  H  5)  a  supplemental  estimate  of  $125,455  and 
$3,000  annually  tor  maintenance  for  improvement  of  this  harbor  and 
extending  the  channel  up  Esopus  Creek  to  the  rapids  below  the  dam. 

2,  Prelimvnary  examination  and  8U7*vey  of  Tarrytoion  Harbor^  New 
York, — Colonel  Barlow  submitted  reports  dated  June  16  and  December 
15,  1899,  respectively.  He  considers  the  locality  worthy  of  improve- 
ment by  the  General  Government  and  presents  two  plans  for  improve- 
ment estimated  to  cost,  respectively,  $26,000  and  $1,000,  or  $2,000 
biennially,  for  maintenance  for  a  12-foot  channel,  and  $55,000  and 
$1,000,  or  $2,000  biennially,  for  maintenance  for  a  15-foot  channel. 
The  reports  were  transmitted  to  Congress  and  printed  in  House  Doc. 
No.  283,  Fifty -sixth  Congress,  first  session.     (See  also  Appendix  H  21.) 

S,  Preliminary  examination  and  surrey  of  Arthur  Kill^  or  Staten 
Island  Sounds  JSew  York  and  Neno  Jei'sey, — Colonel  Barlow  submitted 
repoi-ts  dated  May  2,  1899,  and  January  25,  1900,  respectively.  He 
presents  a  plan  for  improvement  at  an  estimated  cost  of  $696,000  and 
|5,000 annually  for  maintenance,  and  states  that  in  his  opinion  the  proj- 
ect is  worthy  of  being  undertaken  by  the  United  States.  The  reports 
were  transmitted  to  Congress  and  printed  in  House  Doc.  No.  393,  Fifty- 
sixth  Congress,  first  session.     (See  also  Appendix  H  22.) 

^.  Preliminary  exam  ination  and  survey  ojPassa  ic  River ^  New  Jersey^ 
up  to  Pater  Hon, — Colonel  Barlow  submitted  reports  upon  preliminary 
examinations  dated  May  5  and  November  13,  1899,  and  reports  upon 
survey  dated  December  30, 1899,  and  January  31, 1900.  Tjiere  seems 
to  be  no  question  as  to  the  feasibility  of  extending  navigation  up  to 
Paterson,  and  Colonel  Barlow  presents  a  plan  for  improvement  esti- 
mated to  cost  $1,133,563  and  $5,000  annually  for  mamtenance.  The 
reports  were  transmitted  to  Congress  and  printed  in  House  Doc.  No. 
401,  Fifty-sixth  Congress,  first  session.     (See  also  Appendix  H  23.) 

5.  Preliminary  examination  and  survey  of  Woodoridye  Cre^^k^  New 
Jersey, — Colonel  Barlow  submitted  reports  dated  May  2  and  December 
18, 1899,  respectively,  with  plan  for  improvement  at  an  estimated  cost 
of  $35,000  and  $3,000  annually  for  mamtenance.  In  his  opinion  the 
important  and  increasing  commerce  of  the  locality  will  justify  the 


Digitized  by  VjOOQIC 


EIVER  AND  HARBOR  IMPROVEMENTS.  189 

improvement  proposed.  The  reports  were  transmitted  to  Congress 
ana  printed  in  House  Doc.  No.  282,  Fifty-sixth  Congress,  first  session. 
(See  also  Appendix  H  24.) 

IMPROVEMENT  OF  DELAWARE  RIVER  AND  BAY  AND  OF  CERTAIN 
WATERS  TRIBUTARY  THERETO,  NEW  JERSEY,  PENNSYLVANIA, 
AND  DELAWARE,  AND  OF  RIVERS  AND  HARBORS  IN  SOUTHERN 
NEW  JERSEY. 

This  district  was  in  the  charge  of  Lieut.  Col.  C.  W.  Raymond,  Corps 
of  Engineers,  to  April  6,  19(^,  having  under  his  immediate  orders 
Lieut.  Spencer  Cosby,  Coi'ps  of  Engineers,  to  October  4,  1899,  from 
November  2,  1899,  to  January  1,  1900,  and  from  February  21  to 
April  6,  1900,  in  the  temporary  charge  of  Lieutenant  Cosby  from 
April  6  to  May  31, 1900,  and  in  tne  charge  of  Lieutenant-Colonel  Bay- 
mond  since  May  31,  1900,  with  Lieutenant  Cosby  under  his  immeai- 
ate  orders  since  that  date  and  Lieut.  James  B.  Oavanaugh,  Coi*ps  of 
Engineers,  since  June  11,  1900. 

1.  Delaware  Rlvei\  JSeuy  Jersey  and  Penn^lvania, — Trenton,  the 
head  of  natural  navigation  on  the  Delaware  River,  is  about  30  miles 
above  the  upper  part  of  the  port  of  Philadelphia.  In  it«  original 
condition  this  part  of  the  river  was  obstructed  by  shoals  at  the  fol- 
lowing localities:  Between  Bordentown  and  Trenton,  a  distance  of 
about  5  miles,  a  narrow  and  circuitous  channel  existed,  which  carried 
from  3  to  6  feet  at  mean  low  water.  At  Kinkora  Bar,  about  9  miles 
below  Trenton,  there  was  a  shoal  carrying  7i  feet,  and  at  Five-mile 
Bar,  at  the  upper  part  of  Philadelphia,  a  shoal  across  the  Pennsyl- 
vania channel,  carrying  only  3  to  4  feet  at  mean  low  water,  there 
being,  however,  13  feet  of  water  past  Five-mile  Bar  in  the  New  Jersey 
channel  passing  south  of  Petty  Island. 

Below  Philadelphia  the  river  in  its  original  condition  presented 
obstructions  at  MiflBin  *Bai%  which  reduced  the  depth  at  mean  low 
water  to  17  feet;  at  Schooner  Ledge  and  Cherry  Island  Flats,  to  18 
feet;  at  Bulkhead  Shoal  and  Dan  Baker  Shoal,  to  about  20  feet,  and 
at  Duck  Creek  Flats,  to  about  20  feet.  In  that  part  of  the  Delaware 
River  between  Trenton,  N.  J.,  and  Bridesburg,  ra.,  efforts  in  the  past 
have  been  directed  toward  relieving  commerce  from  the  obstructions 
which  exist  in  the  upper  9  miles  of  the  river  and  deepening  the 
channel  across  Kinkora  Bar. 

Previous  to  1885  the  efforts  to  improve  the  river  between  Philadelphia 
and  the  bay  were  confined  to  dredging,  except  at  Schooner  Ledge, 
where,  solid  rock  was  removed  under  appropriations  for  special  locali- 
ties, and  also  under  geneml  appropriations  for  the  Delaware  River 
below  Bridesburg. 

A  Board  of  Engineers,  convened  by  direction  of  the  Secretarjr  of  War 
for  the  purpose  of  considering  the  subject  of  the  permanent  improve- 
ment of  Delaware  River  and  Bay,  recommended,  under  date  of  January 
23, 1885,  tbe  formation  of  a  ship  channel  from  a  point  opp)osite  Phila- 
delphia and  about  midway  between  the  American  Shipbuilding  Com- 
Eany's  yard  and  the  Gas  Trust  wharf  to  deep  water  in  Delaware  Bay, 
avmg  a  least  width  of  600  feet  and  a  depth  of  26  feet  at  mean  low 
water.  The  formation  of  such  a  channel  was  to  be  obtained,  except  at 
Schooner  Ledge,  where  rock  would  require  to  be  removed,  h^  regulat- 
ing the  tidal  flow  by  means  of  dikes,  with  recourse  to  dredging  where 
necessary  as  an  aid  to  such  contracting  and  regulating  works. 

The  estimated  cost  of  obtaining  a  channel  of  the  above  dimensions 

Digitized  by  V^OO^KcT 


190    REPORT  OP  THE  CHIEF  OP  ENGINEERS,  U.  S.  ARMY. 

was  about  $2,425,000,  which  covered  the  estimated  cost  of  the  perma- 
nent unprovement  of  the  Delaware  River  between  the  upper  part  of 
Philadelphia  and  deep  water  in  the  bay.  The  annual  cost  of  main- 
tenance was  estimated  at  10  per  cent  of  the  original  cost  for  dredging 
and  1  per  cent  of  the  original  cost  for  dikes.  This  estimate  of  cost 
did  not  include  the  improvement  of  Philadelphia  Harbor,  which  was  a 
semrate  project. 

The  river  and  harbor  ac£  approved  March  3,  1899,  contained  the 
following  item: 

Improving  Delaware  River  from  Trenton  to  its  mouth,  Pennsylvania  and  New 
Jersey:  Continuing  improvement,  three  hundred  thousand  dollars,  of  which  the 
Secretary  of  War  may  use  so  much  as  may,  in  his  opinion,  be  required  between' 


Trenton  and  Christian  street  in  Philadelphia,  and  the  balance  shall  be  available  for 
'     "  "     ;  wiae 

House  Document  Numbered  Two  hundfred  and  nineteen.  Fifty-fifth  Oongress,  second 


obtaining  a  channel  six  hundred  feet  wiae  and  thirty  feet  deep  from  said  Christian 
street  to  deep  water  in  Delaware  Bav,  in  accordance  with  tne  report  printed  in 


session,  or  such  modified  project  as  shall  hereafter  be  recommended  by  a  board  of 
engineers  and  approved  by  the  Secretary  of  War:  Providedy  That  the  total  cost  of 
the  work  shall  not  be  increased  thereby :  And  provided  further^  That  the  Secretary  of 
War  may  enter  into  contract  or  contracts  for  such  materials  and  work  as  may  be 
required  for  prosecuting  such  improvement,  not  to  exceed  in  the  aggregate  five 
hundred  thousand  dollars,  to  be  paid  for  as  appropriations  may  from  time  to  time 
be  made  by  law.  The  Secretary  of  War  is  hereby  authorized  to  appoint  a  board  of 
three  engineers  to  make  a  further  examination  of  the  project  and  report  such  modi- 
fication of  the  same  as  may  be  deemed  desirable,  witn  an  estimate  of  the  cost,  the 
expense  of  such  examination  to  be  paid  from  the  appropriation  herein  made. 

The  Board  thus  provided  for  was  appointed,  and  met  in  Philadelphia 
in  April,  1899,  and  September,  1899.  After  fully  considering  the 
subject  of  the  improvement  of  the  river,  a  report  was  submitted  on 
September  8,  1899,  and  approved  by  the  Secretary  of  War  on  Sep- 
tember 20,  1899.  It  was  submitted  to  Congress  and  printed  in  House 
Doc.  No.  91,  Fifty -sixth  Congress,  first  session;  it  is  also  printed 
herewith  as  Appendix  1 14.  The  report  recommends  a  project  for  the 
formation  of  a  channel  600  feet  wide  and  30  f^et  deep  from  Christian 
street  in  Philadelphia  to  deep  water  in  Delaware  Bay,  at  an  estimated 
cost  of  $5,810,000. 

The  entire  amount  expended  on  the  improvement  of  the  Delaware 
River  from  1836  to  June  30,  1899.  under  appropriations  for  special 
localities  and  the  general  river  was  ^2,954, 725. 17,  of  which  $124,496.75 
was  expended  on  that  part  of  the  river  between  Trentpn  and  Phila- 
delphia. As  the  result  of  this  expenditure  there  was  at  the  latter  date 
a  cnannel  of  navigable  width  and  6  feet  deep  at  mean  low  water 
through  Perriwig  Bar ;  a  channel  of  navigable  width  and  7  feet  deep 
in  the  eastern  channel  of  the  river  at  Boraentown ;  a  channel  througn 
Kinkora  Bar  Si  feet  deep;  a  channel  through  Five-mile  Bar  over  the 
whole  width  26  feet  deep ;  a  channel  600  feet  wide  and  26  feet  deep 
through  the  shoal  areas  at  Port  Richmond ;  a  channel  600  feet  wide 
and  26  feet  deep  at  Otis  Street  Wharf ;  a  channel  through  Mifilin  Bar 
600  feet  wide  and  26  feet  deep  (dredged  by  the  city  of  Philadelphia); 
a  channel  through  the  rock  area  at  ^hooner  Ledge  600  feet  wide  and 
26  feet  deep,  and  through  the  bar  between  &jhooner  Ledge  and 
Marcushook  200  feet  wide  and  26  feet  deep  (improvement  accom- 
plished bv  the  city  of  Philadelphia);  channels  through  Holly  Oak 
Reach,  Cherry  Island  Flats,  and  the  shoal  below  Christiana  River 
(fomxerly  included  in  Cherry  Island  Flats)  400  feet  wide  and  26  feet 
deep;  a  channel  through  Pennsville  Shoals  26  feet  deep;  channels 
through  the  shoals  between  Pennsville  and  Bulkhead  Bar  400  feet  wide 
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and  26  feet  deep,  at  Bulkhead  Bar  600  feet  wide  and  26  feet  deep,  and 
off  Salem  Cove  4^)0  feet  wide  and  26  feet  deep ;  a  channel  through  Dan 
Baker  Shoal  26  feet  deep,  except  for  a  length  of  about  6,0(K)  feet, 
where  the  channel  had  shoaled  to  its  original  depth  of  from  19  to  20 
feet,  and  a  channel  through  Duck  Creek  Flats  400  feet  wide  and  26 
feet  deep. 

During  the  fiscal  year  ending  June  30, 1899,  the  sum  of  $186,265.36 
was  expended  in  surveys  and  examinations,  in  dredging  at  Holly  Oak 
Beach,  Cherry  Island  Flats,  shoal  below  Christiana  River,  shoal  between 
Pennsville  and  Bulkhead  Bar,  and  shoal  between  deep  water  above 
Dan  Baker  Shoal  and  deep  water  below  Pea  Patch  Island  (off  Salem 
Cove),  and  in  repair  of  Bulkhead  Bar  Dike. 

During  the  past  fiscal  year  the  sum  of  $31,408.19  was  expended  in 
examinations,  surveys,  in  the  removal  of  rock  opposite  Petty  Island, 
and  in  operations  at  Dan  Baker  Shoal  for  the  formation  of  a  30-foot 
channel  and  the  construction  of  a  bulkhead  for  the  reception  of  dredged 
material. 

The  changes  during  the  past  fiscal  year  are  summarized  as  follows: 

At  rock  opposite  Petty  Island  the  dredging  of  the  blasted  material 
has  not  yet  resulted  in  the  widening  of  the  26-foot  channel  on  the  Phila- 
delphia side  of  the  ledge. 

At  Dan  Baker  Shoal  work  has  been  confined  to  the  construction  of 
the  bulkhead,  and  the  operations  of  dredging  have  not  yet  been  com- 
menced. The  channel  dredged  in  1897-98  has  continued  to  shoal  and 
now  has  a  minimum  depth  of  16i  feet,  while  the  length  of  the  shoal 
area  is  about  12,000  feet.  There  is,  however,  a  channel  of  navigable 
width  and  22  feet  deep  at  mean  low  water  on  the  line  of  the  proposed 
new  channel  to  the  westward  of  the  existing  range.  The  greatest 
draft  of  water  that  could  be  carried  at  mean  low  water  on  June  30, 
1900,  over  the  shoalest  part  of  the  river  below  Philadelphia  was  about 
21.3  feet  at  Cherry  Island  Flats. 

The  benefits  to  navigation  resulting  from  the  improvement  have  been 
great.  Previous  to  the  improvement  vessels  of  deep  draft  were  com- 
pelled to  utilize  the  high  water  of  two  tides  in  order  to  ascend  the  river 
to  Philadelphia.    They  can  now  make  the  whole  trip  on  a  single  tide. 

For  1890  the  total  foreign  freight  movement  of  the  Delaware  River 
was  estimated  at  2,922,994  tons  and  the  total  domestic  freight  move- 
ment at  8,433,276  tons.  For  1899  the  total  foreign  freight  movement 
was  estimated  at  4,340,010  tons  and  the  total  domestic  freight  move- 
ment*at  17,570,222  tons.  There  has  been  an  important  increase  in  the 
foreign  freight  movement,  most  noticeable  in  tne  imports  of  iron  ore 
and  sugar  and  the  exports  of  grain  and  oil,  attributable  in  a  great 
measure  to  the  improvements  of  the  river  and  harbor  admitting  deeper 
draft  vessels.  As  the  greater  part  of  the  domestic  freight  is  earned 
in  vessels  of  moderate  draft,  the  increase  in  its  movement  can  not  be 
considered  as  due  to  the  improvement  of  the  river. 

The  foreign  freight  movement  for  1899  was  371,908  tons  in  excess 
of  the  same  movement  for  1898,  while  the  domestic  freight  movement 
for  the  same  period  was  3,017,176  tons  in  excess  of  tnat  for  1898. 
The  total  value  of  the  freight  moved  upon  the  river  in  1899  is  esti- 
mated at  $1,312,079,652. 

COMMERCIAL  STATISTICS. 

The  following  statement  concerning  the  foreign  commerce  of  the  Delaware  River 
for  the  years  ending  December  31,  1898  and  1899,  is  compiled  from  reports  of  the 
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Board  of  Trade,  the  Commercial  Exchange,  and  the  Maritime  Exchange  of  the  city 
of  Philadelphia: 


Articles. 


IMPORTS. 

Chalk 

Drugs  and  chemicals 

Hemp,  jute,  flax,  and  their  fabrics 

Iron  ore 

Sugar  

MiicellaneouB 

Total 

EXPOBT8. 

Coal 

Grain  arid  flour 

Petroleum  and  products 

Miscellaneous 

Total 


TOTU. 

34,865 
72.806 
105,300 
112,608 
864.931 
259,687 


949,097 


492,403 

1,281,220 

898.136 

847,246 


3,019,005 


Tbns. 
27.865 
69.127 
28,978 
421.187 
422,828 
800.465 


1,270.440 


485,604 

1,297,527 

861,146 

435.294 


8,069,570 


The  following  statement  concerning  the  domestic  and  coastwise  commerce  of  the 
Delaware  River  for  the  years  ending  December  31, 1898  and  1899,  has  been  compiled 
from  returns  made  by  shippers,  consignees,  and  carriers: 


Articles. 

1898. 

1899. 

Tons. 

Value. 

Tons. 

Value, 

ARRIVING. 

Chemicals 

185,073 

900,230 

857,619 

1.088.933 

2,672,691 

$8,017,086 

2,646,267 

4,725.928 

681,716 

830,073,878 

166,603 
627,909 
602,649 
787.018 
4,118,300 

88.150.820 

Coal 

1.654,189 

Lumber 

9,901,674 

Sand 

642,947 

Miscellaneous 

636,073,098 

Total 

6,699,546 

341,143,859 

6,091.879 

651,382.728 

DEPARTING. 

Chemicals 

93,268 
6,133,750 

71,785 

144,231 

8,410,471 

2,316,006 
15,281,522 
1,309,881 
8,798,512 
297.141,829 

81,792 

7,322,026 

211.436 

128,681 

8,734,909 

2,085,405 

Coal       

26,453.630 

Fertilizers 

1,856,433 
6, 438, 186 

Iron,  manufactured 

Miscellaneous 

610. 638, 104 

Total 

8.858,600 

819,847,749 

11,478,848 

646, 471. 668 

July  1,  1899,  balance  unexpended 1 $317,274.83 

Amount  appropriated  by  sundry  civil  act  approved  June  6, 1900 270, 500. 00 


June  30, 1900,  amount  expended  during  fiscal  year. 


587,  774. 83 
31,408.19 


July  1, 1900, balance  unexpended 556,366.64 

July  1, 1900,  outstanding  habilities |150. 00 

July  1, 1900,  amount  covered  by  uncompleted  contracts. . .  525, 198. 15 

525, 348. 15 

July  1, 1900,  balance  available 31,018.49 

Amount  (estimated)  required  for  completion  of  existing  project 5, 371, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30, 1902,  in  addition  to  the  balance  available  July  1, 1900 >  761, 500. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  lfi66  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  II.) 

'Of  this  amount  $61,500  is  required  for  the  completion  of  the  work  provided  for 
under  the  existing  continuing  contract  authorized  by  the  river  and  harbor  act  of 
March  3, 1899,  and  the  remainder  is  to  be  applied  to  further  work  under  the  general 
project 
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S.  ITarbar  hetioeen  PhUaddphia^  Pa.^  and  Camden^  N,  J. — The  final 
report  of  the  local  officer  upon  this  improvement  is  printed  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1899,  page  1330. 

On  June  30, 1900,  the  maximum  draft  that  could  be  carried  at  mean 
low  water  over  the  shoalest  part  of  the  improved  channel  was  26  feet. 
The  amount  expended  under  the  project,  including  purchase  of  land, 
to  June  30,  1899,  was  $3,934,912.30. 

The  reconstruction  of  the  water  fronts  has  progressed  rapidly.  Up 
to  June  30,  1900,  33  piers  had  been  completed  to  the  new  lines  and  2 
others  were  under  construction.  The  city  of  Philadelphia  has  con- 
structed a  bulkhead  on  the  new  line  from  Vine  to  South  street,  which 
has  permitted  the  widening  of  Delaware  avenue  at  that  locality  to  150 
feet 

The  foreign  freight  movement  of  the  port  of  Philadelphia  for  1899, 
including  all  points  on  the  Delaware  River,  is  estimated  at  4,340,010 
tons,  and  the  domestic  freight  movement  at  17,570,222  tons.  The 
improvement  has  greatly  facilitated  navigation  and  increased  the 
amount  of  commerce. 

The  commercial  statistics  pertaining  to  this  work  are  included  in  the 
statistics  accompanying  the  report  for  the  improvement  of  Delaware 
River. 

July  1, 1899,  balance  unexpended 187.70 

June  30,  1900,  amount  expended  during  fiscal  year 46 

July  1,  1900,  balance  unexpended 87.24 

(See  Appendix  12.) 

S.  SchvylkiU  Biver^  Permsylvcmia. — When  the  improvement  was 
commenced  in  1870  there  was  a  channel  of  entrance  into  the  mouth  of 
the  river  with  a  depth  of  only  10  feet  at  mean  low  water,  so  that  the 
river  was  not  navigable  at  high  water  for  vessels  of  more  than  15  or  16 
feet  draft. 

The  original  project  under  which  work  was  commenced  in  1870 
proposed  Uie  formation  of  a  channel  100  feet  wide,  with  a  depth  of  20 
feet  from  the  mouth  of  the  river  to  Gibson  Point,  about  4  miles,  and 
a  depth  of  18  feet  thence  to  Chestnut  Street  Bridge  in  Philadelphia, 
about  3  miles. 

In  1875  and  1883  this  project  was  amended  so  as  to  increase  the  low- 
water  channel  between  the  mouth  and  Girard  Point,  a  distance  of  about 
1  mile,  to  400  feet  wide  and  24  feet  deep,  and  from  Girard  Point  to 
Gibson  Point,  about  3  miles,  to  250  feet  wide  and  20  feet  deep.  In 
1892  the  project  was  again  modified  so  as  to  provide  for  the  construc- 
tion of  dikes  to  maintain  a  navigable  depth  at  the  mouth.  The  esti- 
mated cost  of  the  entire  improvement  was  ^29,959. 

During  the  fiscal  year  ending  June  30, 1897,  62,983  cubic  yards  of 
material,  scow  measurement,  was  dredged  from  the  bar  at  the  mouth 
of  the  river.  The  average  aepth  of  the  channel  across  the  bar  along 
the  line  of  deepest  water  was  27.5  feet  at  mean  low  water. 

During  the  fiscal  year  ending  June  30, 1898,  the  pile  dike  at  the 
mouth  of  the  river  was  raised  and  repaired  by  spiking  on  the  face  wall 
two  courses  of  12  by  12  inch  pine  timber,  thus  raismg  its  height  to 
about  9.5  feet  above  low  water. 

The  earthen  dike  connecting  with  the  pile  dike  was  repaired  and 
reconstructed  for  a  distance  of  410  feet. 
BNG  1900 18 
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During  the  fiscal  year  ending  June  30,  1899,  the  filling  of  the  pile 
dike  was  raised  to  tne  level  of  the  face  wall  by  the  deposit  of  coarse 
gravel  and  bowlders. 

The  amount  expended  on  this  project  to  June  30, 1899,  was  $513,900. 
This  expenditure  nas  resulted  in  the  formation  of  a  channel  about  125 
feet  wide  and  24  feet  deep  at  mean  low  water  across  the  bar  at  the 
river's  mouth;  a  channel  about  250  feet  wide  and  from  20  to  24  feet 
deep  from  inside  the  bar  to  Gibson  Point,  except  at  Yankee  Pointy 
where  the  width  is  300  feet,  and  between  Penrose  Ferry  Bridge  and 
Yankee  Point,  where  the  20-foot  channel  has  narrowed  to  from  50  to 
200  feet;  thence  to  Walnut  Street  Bridge,  a  channel  of  navigable  width 
and  from  14  to  20  feet  deep. 

During  the  past  five  years  the  city  of  Philadelphia  has  been  improv- 
ing the  channel  under  authorities  granted  by  the  Secretary  of  War 
under  dates  of  September  3,  1895,  and  May  14,  1896.  Dredging  was 
conunenced  on  November  13, 1895,  and  was  finished  on  December  26, 
1899,  available  funds  having  been  exhausted.  The  total  amount  of 
material  dredged  and  placed  ashore  is  615,377  cubic  yards.  This  work 
has  resulted  in  increasing  the  depths  in  the  existing  channel  between 
Penrose  Ferry  Bridge  and  Fifty-eighth  street,  near  Gibson  Point,  to  22 
feet  at  mean  low  water  and  above  Gibson  Point  to  20  feet,  extending 
the  existing  channel  to  a  point  about  500  feet  above  Harrison's  wharil 
in  all  a  distance  of  about  4.7  miles. 

No  expenditures  have  been  made  in  connection  with  this  work  dur- 
ing the  past  fiscal  year,  and  no  improvement  has  been  accomplished 
other  than  that  effected  by  the  city  of  Philadelphia  in  dredjgine  a  chan- 
nel from  150  to  200  feet  wide  and  20  feet  deep  from  a  point  in  tne  vicin- 
ity of  the  Baltimore  and  Philadelphia  Bailrc^  Bridge  to  a  point  about. 
500  feet  above  Harrison's  wharf. 

On  June  30,  1900,  the  maximum  draft  that  could  be  carried  at  mean 
low  water  over  the  shoalest  part  of  the  improved  channel  was  about  20 
feet. 

This  improvement  can  be  completed  in  accordance  with  the  adopted 
project  with  funds  now  available.  It  is  proposed  to  expend  the  avail- 
able balance  of  $11,100  during  the  present  season  in  redredging  the 
bar  at  the  mouth  of  the  river.  The  survey  of  the  river  provid^  for 
in  the  river  and  harbor  act  of  June  3,  1896,  with  a  view  to  further 
improvement,  was  completed  in  December,  1897^  and  a  project  and 
report  thereon,  submitted  March  10, 1898,  was  printed  in  House  Doc. 
No.  346,  Fifty-fifth  Congress,  second  session;  also  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1898,  page  1114. 

The  commercial  interests  of  this  river  are  of  great  and  increasing 
value  and  importance.  At  Girard  Point  are  located  large  grain  ele- 
vators and  wharves.  At  Gibson  Point  and  Point  Breeze,  which  are 
near  each  other  and  closely  related  as  to  commercial  requirements,  are 
the  large  storage  tanks  and  wharves  of  the  petroleum  factories.  The 
interests  assembled  at  these  three  points  cover  mainly  the  commerce 
of  the  river,  and  both  the  grain  and  oil  trade  require  deep-draft  ves- 
sels for  the  convenient  and  economical  transaction  of  their  business. 
Giannel  depths  are  needed  which  will  permit  the  passage  of  vessels 
drawing  24  feet  at  all  stages  of  tie  tide.  The  total  freight  movement 
for  the  year  1899  is  estimated  at  3,483,822  tons  (a  decrease  of  673,609 
tons  from  the  year  1898)  and  its  value  at  $39,623,691  (a  decrease  of 
$7,264,953  from  the  year  1898). 

Digitized  by  VjOOQIC 


BIYBB   AND   HARBOR   IMPROVEMENTS. 


196 


CX>MMERCrAL  STATWrTICS, 


The  following  statement  of  the  foreign  and  domestic  commerce  of  the  Schuylkill 
River  for  the  years  ending  December  31,  1898  and  1899,  has  been  compiled  from 
returns  made  by  shippers,  consignees,  and  carriers: 


Articles. 


1898. 


1899. 


Tons. 


Value. 


Tone. 


Value. 


ARRIVING. 


Coal 

Iron  ore 

Stone,  building . 
Sand 

Miscellaneous  . . 


396,078 
80,957 
24,841 
306,362 
184,851 


$1,148,039 

890,483 

209,894 

173.088 

4,418,082 


Total. 


992,584 


459,238 
127,300 
17,864 
564,088 
221,649 


tl.  599, 677 

1,018,400 

111,914 

298,070 

3,677,508 


DKPABTING. 


1^ 


1,390.134 


6,706,569 


Coal 159,786 

Grain 665,700 

Petroleum  and  products 2,244,053 

Miscellaneous 95, 356 


894,447  122,485 

11,000,000  578,500 

23,617,047  '  1,136,616 

5,037,565  I  256,087 


884,855 
8,600.000 
17,109,652 
6,924,115 


Total 3,164,845 

I 


40,049,059  I    2,093,688 


32,918,122 


July  1,  1899,  balance  unexpended $11,100.00 

July  1,  1900,  balance  unexpended 11,100.00 

(See  Appendix  I  3.) 

^  Ice  harbor  at  Marcushook^  Pa. — This  work  in  its  present  plan 
was  commenced  in  1866,  the  object  being  to  provide  a  harbor  in  the 
Delaware  River  to  protect  vessels  against  moving  ice. 

In  1785  the  Commonwealth  of  Pennsylvania  built,  for  the  conven- 
ience of  conmierce,  piers  at  Marcushook  extending  from  the  shore 
line  into  the  river.  It  is  assumed  that  at  some  subsequent  time  these 
shore  piers  were  turned  over  to  the  United  States,  since  in  1829  an 
appropriation  was  made  of  $5,000  for  repairing  these  piers,  improving 
the  harbor,  and  removing  obstructions.  No  further  appropriation 
was  made  until  1866. 

At  this  latter  date  a  project  was  adopted  for  the  construction  of 
detached  piers  in  the  harbor,  consisting  of  stone  superstructures  upon 
crib  founoations  filled  with  stone,  together  with  the  deepening  of  the 
harbor  by  dredging. 

In  1888  an  increased  depth  was  proposed  for  the  areas  protected  by 
the  detached  piers  outside  of  the  natural  shore  line  of  the  river. 

The  amount  expended  from  1866  to  June  30,  1899,  was  $212,284.28, 
which  was  applied  to  the  construction  and  repair  of  two  landing  piers, 
dredging  the  protected  area  to  a  depth  of  from  18  to  24  feet  at  mean 
low  water,  the  placing  and  replacing  of  mooring  piles,  repairs  to  piers 
and  mooring  piles,  and  the  necessary  examinations. 

During  the  past  fiscal  year  no  work  was  done  and  no  expenditures 
were  incurred. 

On  June  30,  1900,  the  areas  protected  by  the  detached  piers  had  a 
mean  low- water  depth  varying  from  18  to  27  feet. 

This  harbor  is  of  great  value  to  vessels  during  the  prevalence  of  ice 
in  the  river.  The  cost  of  its  maintenance  is  trifling  in  comparison 
with  the  benefit  derived  from  it. 
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It  is  proposed  to  hold  the  available  balance  of  $1,715.72  for  mainte- 
nance and  repairs  as  needed. 

July  1,  1899,  balance  unexpended $1,715.72 

July  1,  1900,  balance  unexpended 1, 715. 72 

(See  Appendix  14.) 

6.  Construction  of  iron  pier  in  Delaware  Bay  7iear  Lewes ^  Del. — 
The  original  project  for  tnis  work  proposed  the  construction  of  a 
landing  pier  about  1,700  feet  in  length,  extending  from  the  shore 
south  of  the  breakwater  into  Delaware  Bay  to  a  depth  of  22  feet  at 
mean  low  water,  the  pier  to  consist  of  a  substructure  of  wrought-iron 
screw  piles,  surrounded  with  a  timber  superstructure.  The  work 
was  commenced  in  1871  and  completed,  except  as  to  superstructure, 
in  18g0. 

The  work  done  to  June  30,  1890,  resulted  in  the  construction  of 
1,155  linear  feet  of  pier  21  feet  in  width  and  546  linear  feet  42  feet  in 
widtii,  or  a  total  length  of  1,701  feet.  The  depth  of  water  at  the 
outer  end  of  the  pierhead  was  about  21  feet  at  mean  low  water. 

Since  construction  the  pier  has  been  repaired  and  cared  for  by  the 
United  States. 

The  total  expenditures  to  June  30,  1899,  were  $385,322.39. 

The  right  to  use  this  pier  for  railwajr  purposes,  granted  in  the  act 
of  July  15,  1870,  has  never  been  exercised,  and  doubtless  never  will 
be,  as  the  pier  has  not  sufficient  strength  to  support  the  weight  of 
modern  freight  engines..  It  is  therefore  impossible  to  obtain  any 
assistance  from  the  railroad  company  in  maintaining  and  repairing 
the  structure. 

The  pier  is  of  great  use  for  the  purposes  of  the  Engineer,  Light- 
House,  and  Quarantine  services.  It  is  of  very  great  value  to  vessels 
frequenting  the  breakwater  harbor  in  winter  when  the  harbor  is 
pacKed  with  floating  ice,  rendering  the  anchorage  dangerous.  At 
such  times  vessels  eagerly  seek  its  snelter  and  protection.   * 

It  is  proposed  to  hold  the  available  balance  of  $820.60  for  mainte- 
nance and  repairs  as  needed. 

July  1, 1899, balance  unexpended $837.61 

June  30, 1900,  amount  expended  during  fiscal  year 17. 01 

July  1, 1900,  balance  unexpended 820.60 

(See  Appendix  15.) 

6,  DeloAJoare  Breakwater^  Delaware. — ^The  final  report  of  the  local 
officer  upon  this  work  was  submitted  June  19,  1899,  and  is  printed  in 
the  Annual  Report  of  the  Chief  of  Engineers  for  1899,  page  1346. 

The  depths  m  the  protected  anchorage  vary  from  12  to  18  feet  at 
mean  low  water,  and  tne  harbor  is  available  for  vessels  drawing  up  to 
about  16  feet. 

The  amount  expended  on  this  work  up  to  June  30, 1899,  was  $2,807,- 
283.96. 

The  Maritime  Exchange  of  Philadelphia  maintains  a  station  on  the 
breakwater,  and  through  cables  between  the  mainland  and  its  station 
is  in  communication  with  the  shipping  of  the  harbor.  Its  reports  state 
that  during  the  year  1899  1,726  vessels,  exclusive  of  tugs,  fishing,  and 
small  coasting  craft,  anchored  imder  the  protection  of  the  breakwater. 
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It  is  proposed  to  reserve  the  available  balance  of  $1,056.02  for  repairs 
to  the  breakwater  and  for  surveys  and  examinations  of  the  work. 

July  1,  1899,  balance  unexpended $1,069.74 

Jane  30,  1900,  amount  expended  during  fiac&l  year 13. 72 

July  1,  1900,  balance  unexpended 1, 066. 02 

(See  Appendix  I  6.) 

7.  Harbor  of  refuge^  Delaware  Bay^  Delaware. — ^The  project  for  the 
construction  of  this  harbor,  which  was  provided  for  on  tne  continuous- 
contract  system  by  the  river  and  harbor  act  of  June  3,  1896,  includes 
the  construction  of  a  breakwater  on  the  line  of  least  depth  along  the 
eastern  branch  of  the  shoal  known  as  the  *'  Shears,"  and  the  construc- 
tion of  a  row  of  ice  piers  across  the  upper  end  of  the  harbor  to  protect 
it  from  ice  descending  the  bay,  at  a  total  cost  not  to  exceed  $4,665,000. 

The  act  provides  that  in  making  the  contracts  the  Secretary  of  War 
shall  not  obligate  the  Government  to  pay  in  any  one  fiscal  year,  begin- 
ninff  July  1, 1897,  more  than  25  per  cent  of  the  whole  amount  author- 
ized to  be  expended. 

No  expenditures  were  made  upon  this  improvement  previous  to 
June  30,  1896. 

Durine  the  fiscal  year  ending  June  30,  1899,  $822,152.84  was 
expended  and  the  construction  of  the  breakwater  continued  by  the 
deposit  of  about  450,460  tons  of  stone,  making  a  total  amount  deposited 
to  that  date  749,204  tons. 

During  the  past  fiscal  year  about  345,895  tons  of  stone  was  deposited 
in  the  work.  On  June  30, 1900,  the  substructure  had  been  brought  to 
a  width  of  41  feet  at  mean  low  water  for  a  distance  of  8,000  feet,  1,790 
feet  of  superstructure  had  been  fully  constructed  to  a  height  of  14  feet 
above  mean  low  water,  and  3,560  feet  partially  constructed. 

A  project  for  the  construction  of  tne  ice  piers  was  submitted  on 
April  5, 1900,  and  approved  April  23,  1900.  It  is  proposed  to  enter 
into  a  contract  during  the  coming  fiscal  year  for  the  entire  construction 
of  these  piers. 

The  sundry  civil  act  approved  June  6, 1900,  contained  an  appropri- 
ation of  $450,000  for  continuing  this  improvement. 

The  price  provided  for  in  the  existing  contract  justifies  a  reduction 
in  the  estimated  cost  of  the  work.  It  is  now  estimated  that  the  total 
cost  will  not  require  further  appropriation  of  more  than  $213,000, 
provided  the  annual  appropriations  are  sufficient  for  i*apid  and 
economical  process.  The  additional  appropriation  is  requirea  mainly 
in  connection  with  contract  for  ice  piers  to  oe  made. 

The  great  value  of  this  harbor  to  commerce  is  due  to  its  location. 
It  is  about  eouidistant  from  New  York,  Philadelphia,  and  the  capes  of 
Chesapeake  Bay  (the  ocean  entrance  to  the  ports  of  Baltimore,  Nor- 
folk, and  Newport  News),  and  is  therefore  an  especially  convenient 
point  of  call  lor  the  entire  commerce  of  the  North  Atlantic  coast. 
It  is  now  largely  used  by  vessels  awaiting  orders  to  ports  for  discharge 
or  loading,  although  the  anchorage  is  exposed  and  dangerous,  except 
for  small  vessels,  which  can  find"shelter  m  the  old  breakwater  harbor. 
During  the  year  ending  December  31, 1899,  1,726  vessels  (not  includ- 
ing small  craft)  called  at  this  locality. 

By  the  construction  of  the  breakwater  the  usefulness  of  this  anchor- 
age will  be  greatly  increased,  not  only  as  a  port  of  call,  but  also  as  a 
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harbor  of  refuge.  Vessels  bound  from  northern  to  southern  or  from 
southern  to  northern  ports  will  be  able  to  go  to  sea  in  doubtful 
weather  with  the  assurance  of  finding  ample  protection  at  the  Delaware 
capes,  if  overtaken  by  storm. 

July  1,  1899,  balance  unexpended 1754,181.16 

Amount  appropriated  by  sundry  civil  act  approved  June  6, 1900 450, 000. 00 

1,204,181.16 
June  30,  1900,  amount  expended  during  fiscal  year 482,136.69 

July  1,  1900,  balance  unexpended 722,044.47 

July  1,  1900,  outstanding  liabilities $136, 562. 38 

July  1,  1900,  amount  covered  by  uncompleted  contracts  . .  580, 592. 09 

717,154.47 

July  1,  1900,  balance  available 4,890.00 

Amount  (estimated)  reouired  for  completion  of  existing  project 213, 000. 00 

Amount  that  can  be  prontablv  expended  in  fiscal  year  ending  June  30, 
1902,  in  addition  to  the  balance  available  July  1,  1900 213, 000. 00 


Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  17.) 

8.  Rcmcocaa  River ^  Nefio  Jersey, — In  its  original  condition  Rancocas 
River  carried  a  minimum  low-water  depth  of  4t  feet  between  the  mouth 
and  Centerton,  a  distance  of  about  7i  miles,  and  from  Centerton  to 
Mount  Holly,  a  distance  of  about  5i  miles,  a  ruling  depth  of  about 
2i  feet. 

The  original  project  of  1881  proposed  the  formation,  by  a  dike  at 
Coates  Bar  and  dredging  elsewhere,  of  a  channel  from  150  to  200  feet 
wide  and  6  feet  deep  at  mean  low  water  from  the  mouth  to  Centerton, 
and  thence  to  Mount  Holly  a  channel  5  feet  deep. 

Operations  under  this  project  were  carried  on  from  1881  to  1895.  To 
the  close  of  the  fiscal  year  ending  June  30,  1895,  operations  had  been 
directed  to  the  f omiation  of  a  low- water  channel  100  feet  wide  and  6 
feet  deep  from  the  mouth  to  Centerton,  and  50  feet  wide  and  5  feet  deep 
for  a  distance  of  about  If  miles  above  Centerton. 

During  the  fiscal  year  ending  June  30,  1896,  no  work  was  done. 

The  appropriation  of  $2,000  for  this  river,  made  in  the  act  of  June  3, 
1896,  was  required  by  the  act  to  be  expended  in  the  improvement  of 
the  Lumbei'ton  Branch,  andduringthefiscalyearending  June30, 1897, 
the  Lumberton  Branch  was  surveyed,  and  a  project  for  its  improve- 
ment by  dredging  a  channel  through  the  shoals  which  obstruct  naviga- 
tion was  submitted  and  approved. 

During  the  fiscal  year  ending  June  30,  1898,  the  project  was  com- 
pleted by  dredging  through  the  shoals  at  Pattersons  Landing,  below 
taxsons  Landing,  and  partly  through  the  shoal  above  Paxsons  Landing, 
the  channel  having  a  width  of  30  feet  and  a  mean  low- water  depth  of 
6  feet. 

Up  to  June  30,  1899,  the  total  expenditures  amounted  to  $39,520.54. 

The  river  and  harbor  act  of  Marcn  3,  1899,  appropriated  $2,000  for 
this  river,  to  be  expended  in  the  Lumberton  Branch.  During  the 
fiscal  year  ending  June  30,  1899,  a  project  for  the  expenditure  of  this 
appropriation  was  submitted  and  approved.  The  project  provided  for 
dredging  through  the  shoals  below  Moores  Landing  and  below  Haines- 
port,  as  far  as  available  funds  would  permit. 
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During  the  past  fiscal  year  work  under  the  project  was  in  progress 
from  July  18,  1899,  to  August  31,  1899,  wnen  it  was  completed. 
Five  thousand  eight  hundred  and  seventy-nine  cubic  yards  of  material, 
place  measurement,  was  removed  from  the  shoal  below  Moores  Landing, 
forming  a  channel  6  to  7  feet  deep  at  mean  low  water  and  30  feet  wide 
entirely  through  the  shoal. 

The  maximum  di*aft  of  water  that  could  be  carried  at  mean  low 
water  on  June  30,  1900,  over  the  shoalest  part  of  the  locality  under 
improvement  was  about  4i  feet. 

The  principal  commercial  interests  are  the  manufacture  of  phos- 
phorus and  the  transportation  of  sand  and  gravel. 

The  total  value  of  the  freight  movement  for  1899  was  $1,785,503. 

COMMERCIAL  STATISTICS. 

Arrivals  and  departures  for  the  years  ending  December  SI,  1898  and  1899. 


Articles. 

1896. 

1899. 

Tons. 

Value. 

Tons. 

Value. 

ABBTYING. 
Co*l 

35,000 

4,100 

78,000 

22,780 

$126,000 

68,800 

97,000 

846,600 

88,000 

6,000 

68,000 

26,200 

8162,000 

Iroa.pig 

Manure 

Miscellaneous 

100,000 

94,500 

870,860 

Total 

189,880 

620,900 

181,200 

716,850 

DEPABTING. 

Sand 



150,800 
5,020 
5,980 

160,000 
696,000 
296,600 

246,742 
8,120 
6,210 

211,158 

Produce 

420,000 

Miscellaneous 

437,500 

Total 

161,900 

1,043.500 

256,072 

1,068,658 

July  1,  1899,  balance  unexpended »$2,379.37 

June  dO,  1900,  amount  expended  during  fiscal  year 1, 912. 14 

July  1,  1900,  balance  unexpended "467.23 

(See  Appendix  18.) 

9.  Cooper  Creek^  New  Jersey. — ^This  creek  enters  the  Delaware  River 
in  the  city  of  Camden  just  above  Cooper  Point.  It  is  navigable  at 
mean  high  water  for  a  distance  of  9  miles  from  its  mouth  for  vessels 
drawing  5  feet  and  for  the  first  5  miles  for  vessels  of  lli-feet  draft. 
The  mean  range  of  the  tide  at  the  mouth  is  about  6  feet.  For  a  dis- 
tance of  li  miles  from  the  mouth  the  width  of  the  stream  averages 
about  80  feet  at  low  water  and  about  120  feet  between  the  banks,  and 
the  channel  in  its  original  condition  had  a  depth  at  mean  high  water  of 
from  12  to  15  feet,  except  at  one  place,  where  the  depth  was  9i  feet. 

The  project  for  this  improvement  is  printed  in  tne  Annual  Report 
of  the  Chief  of  Engineers  for  1895,  page  1102.  The  project  provides 
for  the  formation  by  dredging  of  a  channel  70  feet  wide  at  bottom 
and  18  feet  deep  at  mean  high  water  from  the  mouth  of  the  creek  to 
Browning\s  Chemical  Works,  and  a  channel  of  the  same  dimensions 
through  the  bar  just  outside  tne  mouth,  in  all  a  distance  of  about  9,000 
feet    The  estimated  cost,  including  contingencies,  is  $35,000. 

'Of  this  amount  $399.70  is  balance  remaining  from  appropriation  of  August  18, 
1894,  not  available  for  expenditure  under  the  present  project 
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The  river  and  harbor  act  of  June  3,  1896,  appropriated  $37,000  for 
completing  this  improvement,  of  which  $2,500,  or  80  much  thereof  as 
might  be  necessary,  was  to  be  expended  in  rebuilding  the  dilce  on  the 
Govemnient  reservation  in  the  Delaware  River  at  Woodbury  Creek. 

During  the  fiscal  year  ending  June  30,  1897,  the  sum  of  $2,500  was 
expendea  in  rebuilding  the  dike  on  the  Government  reservation  at 
Woodbury  Creek. 

The  amount  expended  on  the  project  to  June  30,  1899,  including 
amount  expended  for  rebuilding  dike  on  Government  reservation  at 
Woodbury  Creek,  was  $28,174.93, 

The  result  of  the  dredging  has  been  the  formation  of  a  channel 
extending  f rom^  the  mouth  to  tne  Camden  Iron  Works  7,500  feet  long, 
50  to  70  feet  wide,  except  at  the  bridges,  where  the  widths  are  30  feet, 
and  18  feet  deep  at  mean  high  water,  except  on  the  water  pipe  belong- 
ing to  the  city  of  Camden,  where  the  the  nigh-water  depths  are  14  to 
15  feet. 

During  the  past  fiscal  year  no  work  has  been  in  progress. 

It  is  proposed  to  complete  the  improvement  with  lunds  now  avail- 
able as  soon  as  the  city  of  Camden  removes  or  lowers  the  water  pipe 
at  State  Street  Bridge.  The  maximum  draft  of  water  that  could  be 
carried  at  mean  low  water  on  June  30,  1900,  over  the  shoalest  part  of 
the  locality  under  improvement  was  about  8  to  9  feet,  which  is  the 
low-water  depth  on  the  pipe  above  mentioned.  Elsewhere  the  low- 
water  draft  is  from  10  to  12  feet. 

There  are  9  large  manufacturing  plants  on  this  creek,  consisting 
of  1  woolen  mill,  1  nickel  works,  4  chemical  works,  1  glass  works,  ana 
2  iron  works.  It  is  claimed  that  with  an  improved  channel  the  most 
economical  way  of  receiving  materials  and  shipping  products  will  be 
by  schooners  instead  of  by  rail,  as  at  present. 

The  value  of  the  total  freight  movement  for  1891  was  nearly  $3,000,- 
000,  and  for  1899,  $2,642,155. 

COMMERCIAL  STATISTICS. 

Arrivais  and  departures  for  the  years  ending  December  Sly  1898  and  1899, 


ArfldeB. 

1898. 

1899. 

Tons. 

Value. 

Tons. 

Value. 

ARRiriMG. 

Chemicals 

18,177 
56,865 
6,174 
44.428 
46,059 

$193,100 
158,420 
80,900 
588,186 
487,771 

10,251 
51,776 
6,790 
86,272 
58,222 

$79,880 

Coal 

140.018 

Fertilizer 

88,330 

Iron  plfiT 

544,080 

Miaoeflaneous 

878,038 

Totol 

166,708 

1,402,727 

168,311 

1.229,836 

DKPARTIMO. 

Iron,  mannfactured 

19.585 
85.000 
10,377 

890,700 
650,000 
801,290 

18,857 
87,600 
11.615 

883.925 

Produce 

720,600 

Miscellaneous. 

857.794 

Total 

64,912 

1,841,990 

62,472 

1,412,819 

July  1, 1899,  balance  unexpended 18,825.07 

June  30, 1900,  amount  expended  during  fiscal  year .22 

July  1,1900, balance  unexpended.... 8,824.86 

(See  Appendix  19.) 
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10,  Mantua  Creek^  New  Jet^sey. — ^This  creek  empties  into  the  Dela- 
ware River  at  a  point  3  miles  below  League  Island  and  opposite  Mif- 
flin Bar. 

It  is  navigable  at  high  water  for  a  distance  of  one-half  mile  above 
its  mouth  to  the  phosphate  works  of  the  I.  P.  Thomas  &  Sons  Com- 
pany for  vessels  of  13  feet  draft;  thence  3i  miles  farther  to  Paulsboro 
for  vessels  drawing  9  feet;  thence  3i  miles  to  Parkers  Landing  for 
tugs  and  barges  drawing  6  feet,  this  being  the  head  of  steam  naviga- 
tion; thence  4.1  miles  to  Mantua,  Hi  miles  above  the  mouth,  small 
boats  and  barges  of  3  to  4  feet  draft  pass  up  on  the  tide.  The  navi- 
gable portion  is  genemlly  bordered  by  low  ground,  protected  from 
overflow  by  earthen  banWs.  The  general  course  of  the  stream  is  tor- 
tuous, and  its  navigation  is  much  obstructed  by  bars,  sharp  bends, 
and  in  the  upper  portion  by  stumps  and  overhanging  trees.  The 
stream,  on  account  of  its  flat  watershed,  is  subject  to  only  moderate 
freshets,  which  seldom  exceed  2  to  3  feet  above  tide  water.  The 
range  of  tide  is  6  feet  at  the  mouth,  4.5  feet  at  Paulsboro,  3.4 
feet  at  Berkley  Bridge,  and  2  feet  at  Mantua. 

The  low-water  width  near  the  mouth  averages  160  feet,  decreas- 
ing to  about  100  feet  at  Paulsboro.  Above  Paulsboro  the  widUi 
decreases  to  88  feet  at  Parkers  Landing,  and  near  Mantua  to  50 
feet. 

The  project  for  this  improvement  is  contained  in  a  report  dated 
October  22,  1897,  which  is  printed  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1898,  page  1122. 

The  improvement  proposed  is  the  formation,  by  dredging,  of  a 
channel  100  feet  wide  at  the  bottom  and  12  feet  deep  from  the 
12-foot  contour  in  Delaware  River  to  the  phosphate  works;  thence 
80  feet  wide  at  bottom  and  8  feet  deep  to  Paulsboro,  and  thence 
60  feet  wide  at  bottom  and  7  feet  deep  to  Parkers  Landing;  the 
construction  (9,000  feet  above  Berkley)  of  a  cut-off  350  feet  long, 
60  feet  wide,  and  3  feet  deep;  the  removal  of  overhanging  trees 
above  Parkers  Landing  and  the  supplementing  of  the  channel  across 
the  bar  at  the  mouth  by  jetties  on  both  sides,  aggregating  1,350 
feet  in  length,  if  found  necessary  for  its  maintenance. 

Two  plans  for  securing  the  channel  are  proposed.  The  first  contem- 
plates the  formation  of  a  dredged  channel  by  making  cut-offs,  six  in 
number,  through  the  lowlands  wherever  practicable,  avoiding  shoals 
and  sharp  bends,  subject  to  the  condition  that  all  right-of-way  privi- 
leges can  be  secured  and  riparian  rights  quietea  for  a  sum  not 
exceeding  $11,000.  The  second  provides  that  in  case  the  rights  of 
way  can  not  be  secured  and  riparian  rights  quieted  for  the  sum  of 
$11,000,  the  route  of  the  channel  between  the  phosphate  works  and 
Parkers  Landing  is  to  follow  the  present  course  of  the  stream,  widen- 
ing at  the  bends. 

The  improvement  by  the  first  plan  involves  the  removal  of  411,500 
cubic  yards  of  material,  place  measurement,  and  its  cost  is  estimated 
at  $145,030;  the  second  plan  involves  the  removal  of  405,500  cubic 
yards  of  material,  and  its  cost  is  estimated  at  $141,400.  The  forn\er 
plan  is  the  one  desired  by  the  people  of  Paulsboro,  as  it  shortens  the 
oistance  between  that  place  ana  the  mouth  of  the  creek  nearly  2  miles. 

It  is  proposed  to  cast  the  dredged  material  on  the  banks  and  behind 
the  dikes,  or  otherwise  dispose  of  it  so  that  it  shall  not  impair  navi- 
gation. 

This  project  was  adopted  by  Congress  in  the  river  and  harbor  act  of 
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March  3,  1899,  which  appropriated  $25,000  for  the  improvement,  sub- 
ject to  the  following  provision: 

Provided,  That  no  part  of  any  money  appropriated  for  this  project  in  excees  of 
eight  thousand  dollars  shall  be  expended  for  nght-of-way  privities,  eaaements,  or 
other  rights  above  the  phosphate  works  and  below  Paulsboro,  and  no  part  thereof 
shall  be  expanded  for  an;^  such  purpose  unless  all  such  rights  are  secured  for  an 
amount  not  in  excess  of  said  sum  of  eight  thousand  dollars. 

During  the  fiscal  year  ending  June  30,  1899,  no  expenditures  were 
incurred  for  this  improvement.  An  inquiry  was  in  progress  to  ascer- 
tain whether  all  the  right-of-way  privileges,  easements,  and  other 
rights  above  the  phosphate  works  and  oelow  Paulsboro  could  be  acquired 
for  the  sum  of  $8,000,  as  provided  in  the  act  of  March  3,  1899. 

During  the  past  fiscal  year,  it  having  been  found  that  the  necessary 
rights  of  way  could  not  be  obtained  for  the  sum  of  $8,000  through  the 
excessive  price  demanded  bv  one  owner,  it  was  recommended  that  pro- 
ceedings be  instituted  for  the  acquirement  of  the  necessary  rights  by 
condemnation.  In  the  case  of  Mr.  Howard  W.  Miller,  one  of  the  two 
owners  through  whose  property  one  of  the  proposed  cut-offs  passes, 
condemnation  proceedings  were  instituted  by  the  Department  of  Justice 
in  August,  1899,  and  an  award  of  $4^642.35  made  to  Mr.  Miller  for  his 
damage.  Before  proceedings  were  instituted  in  the  case  of  Mr.  Mat- 
thew Gill,  the  remaining  propertv  holder,  the  latter  made  a  written 
offer  to  sell  the  necessary  rignts  through  his  property  for  the  sum  of 
$3,367. 65.  This  sum  being  considered  reasonable  for  the  rights  taken, 
and  the  two  amounts  together  not  exceeding  the  limit  of  $8,000,  as 
specified  in  the  act,  the  offer  was  recommended  for  acceptance.  This 
recommendation  has  not  yet  been  approved. 

The  commerce  of  this  creek  consists  of  miscellaneous  articles,  such 
as  coal,  sand,  lumber,  merchandise,  fertilizers,  and  produce,  and  is 
principally  of  interstate  character.  The  phosphate  works,  located  just 
above  the  mouth  of  the  stream,  import  fertilizer  material,  potash^ 
pyrites,  nitrate  of  soda,  and  sulphuric  acid,  and  export  manufactured 
lertilizers. 

The  shipment  of  produce  to  Philadelphia,  Chester,  and  Wilmington 
is  a  large  industry. 

The  improvement  will  greatly  benefit  these  industries  and  the  local 
commerce. 

The  value  of  the  total  freight  movement  for  1899  was  $2,538,850,  an 
increase  of  $550,975  over  that  of  1894. 


CO] 

Arrivals  and  departures  far 

VIMERCIAL  STATISTICS. 

(he  years  ending  December  SI,  1898  and  1899. 

Articles. 

1898. 

1899. 

Tons. 

Value. 

Tons. 

Value. 

ARRIVING. 

Chemicals 

8,845 
13.964 
33.000 
25,726 

1142,880 
350,000 
66,000 
668,250 

7,506 
19,500 
88,000 
26,185 

977,400 

Fertilizer  materials 

253,000 

Manure 

66.000 

Miscellaneous. .  . ., 

45,400 

Total 

81,584 

1,227,130 

86,140 

1,141,800 

DEPARTING. 

Fertilizer,  manufactured 

16,300 
30,400 
19,350 

826,000 
720,600 
217,050 

24,850 
88,000 
22,160 

890,750 

Truck  DFoduce  and  srain   

778,600 

Miscellaneous 

242,800 

Total 

66,0j0 

1,263,650 

79,510 

1,412,060 
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It  is  proposed  to  apply  the  available  balance  of  $25,000  as  follows: 
$8,000  m  the  purchase  of  the  right-of-way  privileges,  easements,  and 
other  rights  above  the  phosphate  works  ana  below  Paulsboro,  N.  J., 
as  authorized  by  the  river  and  harbor  act  of  March  3,  1899,  provided 
the  offer  of  Mr.  Matthew  Gill,  to  sell  the  necessary  rights  of  way 
through  his  property  for  the  sum  of  $3,357.65,  is  accepted  bv  the  Sec- 
retary of  War,  and  $17,000  in  dredging  under  the  project  during  ihe 
present  season  under  a  contract  yet  to  be  made. 

It  is  proposed  to  apply  the  sum  of  $40,000,  given  as  the  amount  that 
can  be  profitably  expended  in  the  fiscal  year  ending  June  30,  1902,  to 
the  improvement  of  the  channel  between  the  Delaware  River  and 
Paulsboro,  the  amount  of  work  to  be  done  to  depend  on  the  prices 
obtained. 

July  1,  1899,  balance  unexpended $25,000.00 

July  1,  1900,  balance  unexpended 25,000.00 


'Amount  (estimated)  required  for  completion  of  existing  project 120, 030. 00 

Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1902,  in  addition  to  the  balance  unexpended  July  1,  1900 40, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  1 10.) 

11,  Alloway  Greek.  New  Jersey. — In  its  original  condition  Alloway 
Creek  was  obstructed  between  its  mouth  and  Quinton,  a  distance  of 
about  10  miles,  by  shoal  areas  in  the  upper  half  of  the  stream,  which 
reduced  the  low- water  depths  to  from  1.3  to  4  feet. 

The  original  project  or  1889  proposed  the  formation  by  dredging 
of  a  channel  6  feet  deep  at  mean  low  water  and  60  feet  wide  irom 
Quinton  to  a  point  about  1,000  feet  above  the  Upper  Hancock  Bridge; 
thence  a  channel  of  the  same  depth  and  76  feet  wide  to  a  locality 
known  as  the  ''S(][uare,"  where  the  work  is  to  be  supplemented  by  a 
dike.  At  a  locality  known  as  the  *' Canal,"  in  addition  to  a  channel 
of  the  last-named  dimensions,  the  width  of  the  stream  was  to  be 
increased  to  about  150  feet  between  its  low-water  lines.  The  project 
was  modified  on  December  10, 1896,  so  as  to  provide  for  a  dike  formed 
by  a  single  row  of  ^iles  above  the  Upper  Hancock  Bridge.  This 
modification  does  not  increase  the  original  estimated  cost  of  the  work, 
which  was  $25,000. 

During  the  fiscal  year  ending  June  30,  1897,  404  feet  of  dike  was 
constructed  above  Upper  Hancock  Bridge. 

During  the  fiscal  year  ending  June  30,  1898,  4,269  cubic  yards  of 
material  was  dredged  from  the  channel  at  Upper  Hancock  Bridge. 

At  the  close  of  the  fiscal  year  ending  June  30,  1899,  $14,978.11  had 
been  esroended  in  dredging  at  and  near  the  Canal,  the  Square,  and  the 
Upper  Hancock  Bridge,  and  in  dike  construction  at  the  Square  and 
alK>ve  Upper  Hancock  Bridge.  Channels  from  40  to  75  feet  wide  and 
6  feet  deep  at  mean  low  water  were  formed  through  the  worst  bars. 

During  the  fiscal  year  ending  June  30,  1899,  a  project  for  the 
expenditure  of  the  appropriation  of  March  3,  1899  ($3,000),  was  sub- 
mitted and  approved. 

The  project  provides  for  enlar^ng  the  channel  by  dredging  at 
obstmcting  shoals  below  Upper  Hancock  Bridge,  and  above  Upper 
Hancock  Bridge  for  dredging  through  the  shoals  between  the  bnoge 
and  Quinton. 
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During  the  past  fiscal  year  work  under  this  project  was  in  progress 
from  July  20,  1899,  to  August  29,  1899,  when  opei-ations  were  com- 
pleted. Channels  6  feet  deep  at  mean  low  water  and  60  to  75  feet 
wide  were  dredged  through  the  shoals  at  below  the  Square,  Smith 
Reeves,  Quinton,  Upper  Lamberts,  Lower  Lamberts,  Upper  and  Lower 
Fowsers,  and  Upper  and  Lower  Robinsons,  14,690  cubic  yards  of  mate- 
rial, place  measurement,  being  removed. 

The  maximum  draft  of  water  that  could  be  carried  at  mean  low 
water  on  June  30,  1900,  over  the  shoalest  part  of  the  locality  under 
improvement  was  about  5  feet. 

The  commerce  of  this  creek  consists  of  miscellaneous  articles,  such 
as  coal,  sand,  lumber,  and  produce,  and  is  principally  of  a  local  charac- 
ter. The  value  of  the  total  freight  movement  for  1899  was  $1,007,400. 
The  improvement  has  been  of  much  benefit  to  navi^tion  at  a  com- 

Kratively  small  cost.     About  four-fifths  of  the  projected  work  has 
en  accomplished. 

COMMERCIAL  STATISTICS. 

Arrivals  and  departures  for  (lie  years  ending  December  SI,  1898  and  1899, 


Articles. 

1898. 

1899. 

Tons. 

Value. 

Tons. 

Value. 

ABRIYINO. 

Coal 

9,000 

2,500 

1.500 

20,960 

120,000 
30,000 

100,000 
61,000 

9.500 

3.000 

1,800 

26.600 

122,500 

Lumber 

85,000 

Tin  plate 

110,000 

MlscpllaneouR               ,,.,,,--.,,..              ... 

280.700 

Total 

83,950 

211,000 

40,900 

898,200 

DEPABTINO. 

Canned  goods 

8,000 
2,000 
5,125 

375,000 
125.000 
56,600 

9,000 
2,300 
5,825 

400,000 

Glass...;. 

150,000 

Miscellaneous 

59,200 

Total 

15,126  1        5fi.Vfi00 

17,125 

609,200 

July  1,  1899,  balance  unexpended $3,021.89 

June  30, 1900,  amount  expended  during  fiscal  year 3, 021. 89 

Amount  (estimated)  reguired  for  completion  of  existing  project 7, 000. 00 

Amount tnatcanbeprontablyexpendedinfiscal  year endingjuneSO,  1902  7, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acta  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  1 11.) 

IZ.  Goshen  Oreeic,  New  Jersey, — ^In  its  original  condition  Goshen 
Creek  carried  a  low-water  depth  of  from  2  to  4  feet,  with  a  least  low- 
water  width  of  20  feet,  and  a  high- water  width  of  36  feet  from  Goshen 
to  a  point  about  4,000  feet  below,  and  thence  to  the  mouth,  a  distance 
of  about  2,500  feet,  a  low- water  depth  of  from  3  to  5  feet,  with  a  least 
width  of  30  feet. 

The  project  for  its  improvement,  adopted  in  1891,  proposed  the 
deepening  and  widening  by  dredging  of  the  4,000  feet  of  the  creek 
below  Goshen  Landing  to  a  low-water  depth  of  3  feet  and  a  width  of 
30  feet;  the  formation  of  a  dredged  channel  3  feet  deep  and  about  50 
feet  wide  through  the  bar  at  the  mouth  to  the  limit  of  the  sand  beyond 
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the  low-water  line,  and  the  protection  of  the  channel  by  a  sheet-pile 
jetty. 

The  improvement  was  commenced  during  the  fiscal  year  ending  June 
30,  1893,  and  to  the  close  of  that  year  the  sum  of  |2,770.16  was  ex- 
pjended  in  widening  and  deepening  the  channel  to  the  proposed  dimen- 
sions over  a  distance  of  about  3,976  feet  below  Goshen  Landing.  By 
this  work  about  one-fourth  of  the  projected  improvement  had  been 
completed  and  the  navigable  conditions  had  been  proportionately 
improved. 

During  the  fiscal  year  ending  June  30,  1897,  the  pile  dike  was  con- 
structed to  its  projected  length  of  600  feet,  and  8,002  cubic  yards  of 
material  was  removed  from  tne  channel  in  the  vicinity  of  the  dike. 

The  orginal  cost  of  the  project  made  in  1891  was  estimated  at  $12,000, 
this  estimate  being  based  on  a  single  appropriation  of  that  amount  by 
which  the  improvement  could  be  made  in  a  single  season.  On  account 
of  the  small  appropriations  the  execution  or  the  work  was  carried 
through  an  interval  of  several  years,  and  it  was  not  executed  with 
sufficient  rapidity  to  prevent  injurious  changes,  which  considerably 
increased  the  cost  of  tne  improvement. 

During  the  fiscal  year  ending  June  30,  1898,  an  estimate  for  the 
completion  of  the  project,  based  on  a  careful  survey  of  existing  con- 
ditions, was  made.  In  order  to  maintain  the  dredged  channel  it  was 
found  necessary  to  extend  the  dike  somewhat  farther  inshore  and 
dredge  through  the  bar  at  the  mouth  of  the  creek,  which  increased 
the  cost  of  the  project  from  $12,000,  as  originally  estimated,  to  $17,000. 

The  total  amount  expended  to  the  close  of  the  fiscal  year  ending 
June  30,  1899,  was  $7,459.91. 

The  river  and  harbor  act  of  March  3, 1899,  appropriated  $8,000  for 
the  completion  of  this  improvement.  During  the  fiscal  year  ending 
June  30,  1899,  a  project  for  the  expenditure  of  this  sum  and  of  a  bal- 
ance remaining  from  a  previous  appropriation  was  submitted  and 
approved.  The  project  provides  for  dredging  a  channel  with  a  low- 
water  depth  of  3  feet  entirely  through  the  mouth  of  the  creek  and  for 
repairing  and  extending  the  existing  dike  and  constructing  a  short 
dike  on  the  upper  side  of  the  mouth  of  the  creek.  Work  under  this 
project  was  commenced  during  the  fiscal  year  ending  June  30, 1899. 

During  the  past  fiscal  year  under  this  project  the  existing  dike  was 
repaired  and  strengthened  with  brush  and  stone,  two  parallel  brush 
and  stone  dikes,  on  opposite  sides  of  the-creek  entrance,  with  a  total 
length  of  680  feet,  were  constructed,  10,436  cubic  yards  of  material, 
dipper  measurement,  was  removed  from  the  bar  at  the  mouth  of  the 
creek,  and  one  of  the  brush  and  stone  dikes  repaired.  By  the  work 
done  the  improvement  is  completed  and  no  further  appropriation  is 
required.  The  maximum  draft  of  water  that  could  oe  carried  at 
mean  low  water  on  June  30, 1900,  over  the  shoalest  part  of  the  locality 
under  improvement  was  about  2.5  feet. 

The  commerce  of  this  creek  consists  of  miscellaneous  articles,  such 
as  sand,  oysters,  lime,  cOal,  and  lumber^  and  is  principally  of  a  local 
character.  The  value  of  the  total  freight  movement  for  1899  was 
$639,300.  The  improvement  has  been  of  much  benefit  at  moderate 
cost. 
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CX>MMEBCIAL  STATISnCS. 

Arrivals  and  departures  for  the  years  ending  December  Sl^  1898  and  1899, 


ArUdes. 

1898. 

1899. 

Tons. 

Value. 

Tons. 

Value. 

ABBIVINO. 

Brick 

2,600 
1,600 
5,400 
7,000 

$17,800 
42,000 
75,600 

240,400 

2,000 
1,200 
5,500 
7,200 

$8,000 

Fertilizers 

15,200 

Qrain 

115,500 

MiscellaDeous .  . 

294  400 

Total 

16,600 

375,800 

15,900 

433  100 

DEPARTING. 

Hay 

8,500 
2,500 
10,000 

21,000 
98,000 
69,000 

3,500 
2,500 
8,600 

24,500 
100,000 

OvRteni  anrt  olams 

Miscellaneous 

81,700 

Total 

16,000 

188,000 

14,600 

206,200 

It  is  proposed  to  hold  the  available  balance,  $841.90,  for  repairs, 
maintenance,  and  other  contingencies. 

July  1,  1899,  balance  unexpended $9,540.09 

June  30,  1900,  amount  expended  during  fiscal  year 8,698.19 

July  1,  1900,  balance  unexpended 841.90 

(See  Appendix  I  12.) 

13.  Removvng  sunken  vessels  or  craft  obstructmg  or  endcmgering  nam- 
igation. — During  the  past  fiscal  year  the  following  wrecks  were 
removed  under  flie  provisions  of  the  river  and  harbor  act  of  March  3, 
1899:  The  sloop  John  W.  Elliott^  from  the  western  edge  of  the  eastern 
channel  of  Delaware  River  opposite  the  mouth  of  Alloway  Creek,  New 
Jersey,  the  work  of  removing  which  was  commenced  in  the  fiscal  year 
ending  June  30, 1899;  the  canal  boat  William  Cummings^  from  the 
channel  of  Schuylkill  River,  Pennsylvania,  near  the  Baltimore  and 
Ohio  Railroad  Bridge,  in  the  city  of  Philadelphia;  the  schooner  Addis 
Luddington^  from  the  main  ship  channel  of  Delaware  Bay,  about  1^ 
miles  from  Brandywine  Shoal  Light;  the  canal  boat  James  McNeaZ^ 
from  the  main  ship  channel  of  the  Delaware  River,  off  Snyder  avenue, 
Philadelphia;  the  stern  compartment  of  the  canal  boat  Victory^  from 
the  channel  of  the  Delawa^^  River  about  one-third  of  a  mile  above 
Pennypack  Creek,  Pennsylvania;  the  schooner  Clara.,  from  the  chan- 
nel of  Delaware  River,  about  2  miles  below  Billingsport,  N.  J. ;  the 
canal  boat  May^  from  the  channel  of  Maurice  River,  New  Jersey,  and 
the  canal  boat  James  GiUan.^  from  the  channel  of  Schuylkill  River, 
Pennsylvania,  about  one-quarter  of  a  mile  above  Yankee  Point. 

Allotments  were  made  for  the  removal  of  the  wrecks  of  the  following 
vessels:  Canal  boat  Frank  Dodson^  from  Chester  Creek,  Pennsylvania; 
proposals  for  the  removal  of  the  wreck  will  be  opened  July  2,  1900. 
Schooner  Drmilla  B.  Lee^  from  Dennis  Creek,  New  Jersey;  contract 
for  the  removal  of  this  wreck  was  entered  into  June  25,  1900,  but  the 
work  of  removal  has  not  yet  been  completed. 

The  removal  of  the  wreck  of  the  schooner  Lottie  K,  Friend.,  under 
contract  dated  February  18, 1897,  with  Thomas  Poynter  and  Elijah  D. 
Register,  of  Lewes,  Del.,  in  progress  during  the  fiscal  year  ending 
Jime  30,  1897,  was  not  completed,  and  the  annulment  of  the  contract 
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was  recommended  June  16, 1898,  and  approved  June  18,  1898.  This 
wreck  has  not  yet  been  removed. 

The  amount  expended  during  the  past  fiscal  year  upon  removal  of 
wrecks  is  $2,905.53. 

(See  Appendix  1 13.) 

EXABOKATIONS  AND   SURVEYS  MADE   IN  COMPLIANCE  WITH   RTVER  AND 
HARBOR  ACT  APPROVED  MARCH  3,  1899. 

The  preliminary  examinations  and  surveys  of  the  following  local- 
ities, required  by  the  river  and  harbor  act  of  March  3,  1899,  were 
made  by  the  local  engineer,  Lieut.  Col.  C.  W.  Raymond,  Corps  of 
Engineers^  and  reports  thereon  submitted: 

J.  Prdirrdnary  examvnation  and  survey  of  Raccoon  Creek.  New 
Jersey. — Lieutenant-Colonel  Raymond  submitted  reports  dated  May 

17,  and  December  11, 1899,  respectively.  He  presents  a  plan  for  im- 
provement estimated  to  cost  $102,135.  The  reports  were  transmitted 
to  Congress  and  pjj^inted  in  House  Doc.  No.  231,  Fifty-sixth  Congress, 
first  session.  ^  (See  also  Appendix  1 14.) 

S.  Prdvmmary  examvnation  and  survey  of  Old/mans  Oreek^  New 
Jersey. — Lieutenant-Colonel  Raymond  submitted  reports  dated  April 
18, 1899,  and  February  13, 1900,  respectively.  He  considers  the  locality 
worthy  of  improvement  by  the  General  Grovernment  and  presents  a 
plan  for  improvement  at  an  estimated  cost  of  $60,000.  The  reports 
were  transmitted  to  Congress  and  printed  in  House  Doc.  No.  464, 
Fifty -sixth  Congress,  first  session.     (See  also  Appendix  1 15.) 

S.  Prelimmary  examiination  and  survey  of  Maurice  River^  New 
Jersey. — Lieutenant-Colonel  Raymond  submitted  reports  dated  June 
8, 1899.  and  January  16, 1900,  respectively.  In  his  opinion  the  locality 
is  wortny  of  improvement  by  the  General  Government  and  he  presents 
a  plan  for  improvement  at  an  estimated  cost  of  $98,000.  The  reports 
were  transmitted  to  Congress  and  printed  in  House  Doc.  No.  344, 
Fifty-sixth  Congress,  first  session.     (See  also  Appendix  1 16.) 

4.  Preliminary  examination  and  survey  of  Tuckerton  Creek^  New 
Jersey. — Lieutenant-Colonel  Raymond  submitted  reports  dated  April 

18,  1899,  and  January  3, 1900,  respectively.  He  considers  the  locality 
worthy  of  improvement  by  the  General  Government  and  presents  a 
plan  for  improvement  at  an  estimated  cost  of  $61,380.  The  reports 
were  transmitted  to  Congress  and  printed  in  House  Doc.  No.  274, 
Fifty-sixth  Congress,  first  session.     (See  also  Appendix  1 17.) 

REPORT  OF  BOARD  OF  ENGINEERS  ON  PROJECT  FOR  IMPROVEMENT  OF 
DELAWARE  RTVER  FROM  PHILADELPHIA,  PA.,  TO  DEEP  WATER  IN 
DELAWARE  BAY,  MADE  IN  CX)MPLIANCE  WITH  RIVER  AND  HARBOR 
ACT  APPROVED  MARCH  3,  1899. 

A  Board  of  Engineers  constituted  in  accordance  with  requirements 
of  the  river  and  harbor  act  of  March  3,  1899,  to  consider  and  report 
upon  the  project  for  improvement  of  Delaware  River  from  Philadd- 
pnia  to  deep  loater  in  Delaware  Ba/y^  submitted  report  dated  September 
8,  1899,  with  estimate  of  cost  of  securing  a  channel  of  the  dimensions 
named  in  the  act  amounting  to  $6,810,0W.  The  report  was  transmit- 
ted to  Congress  and  printed  m  House  Doc.  No.  91,  Fiity-sixth  Congress, 
first  session.     (See  also  Appendix  1 18.) 
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EXAMINATION  OF  BEACH  THOROUGHFARE,   NEW  JERSEY,   REQUIRED  BY 
EMERGENCY  RIYER  AND  HARBOR  ACT  APPROVED  JUNE   6,  1900. 

The  local  officer  was  also  charged  with  the  duty  of  making  prelimi- 
nary examination  of  Beach  Thoroughfare^  New  Jersey^  required  by  the 
emergency  river  and  harbor  act  of  June  6, 1900,  and,  if  possible,  report 
thereon  will  be  submitted  in  time  for  transmission  to  Congress  at  its 
next  session. 

IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  DELAWAREL  IN  MARY- 
LAND  EAST  OF  CHESAPEAKE  BAY,  AND  OF  INLAND  WATERWAY 
FROM  CHINCOTEAGUE  BAY  TO  DELAWARE  BAY,  VIRGINIA,  MARY- 
LAND, AND  DELAWARE. 

This  district  was  in  the  charge  of  William  F,  Smith,  United  States 
agent,  major  of  engineers.  United  States  Army,  retired.  Division 
Engineer,  Col.  Peter  C.  Hains,  Corps  of  Engineers,  to  July  8,  1899, 
and  since  October  27,  1899. 

1.  Wilmington  Harbor^  Delaware. — ^The  river  and  harbor  act  of  June 
8, 1896,  authorized  the  making  of  contracts  to  complete  the  "modified 
project,"  which  was  understood  to  be  the  project  for  a  21-foot  channel, 
at  a  cost  not  to  exceed  $225,846.  Report  upon  this  project  will  be 
found  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1896,  pages 
973-994. 

As  it  was  doubtful  whether  the  project  could  be  carried  out  under 
the  conditions  of  the  law  authorizing  a  contract,  a  Board  of  Engineer 
OflScers  was  convened  by  the  Chief  of  Engineers  to  consider  and  report 
upon  the  plan  of  improvement.  The  report  of  the  Board  is  given  in 
Appendix  H  1  of  the  report  for  1897,  page  1255  et  seq. 

The  Board  expressed  the  opinion  that  flie  existing  project  could  not 
be  successf  uUy  carried  out  and  recommended  a  modified  project,  includ- 
ing the  construction  of  a  jetty  on  the  south  side  of  the  entrance  to  the 
river,  the  rectification  of  the  channel  of  the  Christiana  River  at  the 
mouth  of  the  Brandywine,  and  necessary  dredging  to  give  a  channel  of 
21  feet  at  mean  low  water  from  the  mouth  to  the  upper  line  of  the  pulp 
works.  The  estimated  cost  was  $377,542.  It  was  stated  that  the  pro- 
posed channel  is  of  greater  dimensions  than  the  river  can  naturally 
maintain  and  that  annual  dredging  will  be  necessary.  The  United 
States  agent  in  local  charge  of  this  work  estimated  that  certain  rock 
work  not  included  in  above  estimate  would  increase  the  cost  of  work 
$99,083,  making  the  total  estimate  $476,625. 

As  this  estimate  exceeded  the  limiting  cost  in  the  authorization  given 
in  the  act  of  June  3,  1896,  no  contract  for  work  on  the  project  could, 
under  the  law,  be  made.  But  the  available  funds,  $15,000,  were  applied 
to  dredging,  in  conformity  with  a  recommendation  of  this  Board. 

The  sundry  civil  act  approved  July  1,  1898,  appropriated  $205,846  ' 
for  continuing  the  improvement,  and  for  the  expenditure  of  this 
amount  contracts  were  made  for  dredging  and  for  rock  removal,  both 
to  a  depth  of  18  feet  at  mean  low  water,  which  depth  was  the  extent 
to  which  the  appropriation  would  go  in  the  direction  of  an  ultimate 
21-foot  depth. 

The  amount  expended  for  the  improvement  of  the  Christiana  River 
and  Wilmington  Harbor  to  June  30, 1899,  was  $453,552.62,  of  which 
$51,357.84  was  expended  on  the  present  project 
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The  dredging  in  progress  at  the  close  of  last  fiscal  year  was  contin- 
aed  under  tne  contracts  above  mentioned  with  certain  interruptions 
through  the  past  year. 

To  the  close  of  the  fiscal  year  1900  the  channel  had  been  dredged  to 
a  width,  except  at  bridges,  of  200  feet  and  a  depth  of  18  feet  at  mean  low 
water  from  tnat  depth  in  the  Delaware  River  to  the  upper  line  of  the 
pulp  works,  a  distance  of  21,298  feet,  thence  gradually  diminishing  to 
a  depth  of  10  feet  at  the  Philadelphia,  Wilmington  and  Baltimore  Kail- 
road  Bridge  No.  4,  and  thence  for  a  distance  of  11,300  feet  to  a  width 
of  100  feet  and  a  depth  of  7  feet  at  mean  low  water. 

A  supplemental  contract  was  made  September  16,  1899,  for  remov- 
ing rocK  from  the  ledges  at  the  Third  Street  Bridge,  at  the  price  of 
the  original  contract,  i.  e.,  $7.13  per  cubic  yard  in  place,  the  aepth  to 
be  made  21i  feet  at  mean  low  water.  Under  this  contract  and  the 
others  previously  made  3,635  yards  of  rock,  measured  in  place,  were 
removed  during  the  year. 

The  river  and  harbor  act  of  March  3, 1899,  appropriated  $45,000  for 
continuing  the  improvement  and  authorized  contracts  to  be  made  for 
completing  it  in  accordance  with  the  project  submitted  by  the  Board 
of  Engineers  in  its  report  of  October  3, 1896,  including  the  removal  of 
rock,  as  recommendea  in  the  Annual  Report  of  the  Chief  of  Engineers 
for  1897. 

To  carry  out  the  provisions  of  this  law  plans  were  prepared  for  the 
work  stated  below,  and  after  approval  contracts  were  maae,  after  due 
advertisement,  and  work  done  thereon,  as  follows: 

Benjamin  T.  Collins,  of  Milford,  Del.,  for  the  construction  of  a 
pile  and  stone  jetty  at  the  mouth  of  the  Brandywine,  560  feet  long, 
consisting  of  two  wings,  one  extending  from  the  shore  of  the  Brandy- 
wine  above  the  mouth,  and  the  other  from  the  Christiana  River  shore 
just  above  the  point  of  junction  with  the  Brandywine,  the  two  foUow- 
mg  curved  lines  meeting  in  a  common  tangent.  This  was  completed 
on  April  30,  1900.     The  contract  price  was  $7,310.80. 

With  Benjamin  T.  Collins,  dated  November  11,  1899,  for  construc- 
tion of  a  pile  and  stone  jetty  1,515  feet  long  on  the  south  side  of  the 
mouth  of  tne  Christiana  Kiver,  with  a  cross  dike  1,170  feet  long  from 
the  inner  end  of  the  jetty  to  the  shore  at  high-water  line.  This  work 
was  begun  on  April  28, 1900,  and  is  progressing  favorably.  The  con- 
tract price  is  $33,512,  and  the  work  is  to  be  completed  in  one  hundred 
and  eighty  workingdays  from  January  8,  1900. 

WitB  i^nford  &  Brooks  Company  of  Baltimore,  Md.,  dated  Novem- 
ber 18,  1899,  for  the  repair  and  extension  of  the  jetty  on  the  north 
side  of  the  mouth  of  the  river  and  the  construction  of  a  terminal  crib. 
The  plan  of  this  extension  carries  the  jetty  to  the  18-foot  curve  so  as 
to  make. the  currents  of  the  Delaware  and  Christiana  rivers  parallel  at 
their  junction,  the  length  being  313  feet.  This  work  was  begun 
April  23,  1900,  and  is  progressing  favorably.  The  price  is  $31,100, 
and  the  work  is  to  be  completed  in  two  hundred  working  days  from 
December  12,  1899. 

For  the  dredging  required  to  complete  the  project  to  a  21-foot 
depth  contract  was  made  with  the  Bowers  Hydraulic  Dredging 
Company,  of  Camden,  N.  J.,  at  lOf  cents  per  cubic  yard,  place  meas- 
urement. The  contract  provides  for  beginning  the  work  on  or  before 
March  1,  1900,  but  the  contractors  did  not  begin  until  June  25,  and 
ENG  1900 14 
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the  work  done  to  the  end  of  the  month  was  onty  the  dred^ine  of  a  cut 
60  feet  wide  and  1,100  feet  lon^r  from  the  Philadelphia,  Wflmington 
and  Baltimore  Railroad  Cut-off  Bridge  No.  4,  working  downstream,  in 
which  section  the  depth  increases  from  10  feet  at  the  upper  end  to  21 
feet  at  the  pulp  works. 

Soundings  recently  made  show  the  condition  of  the  channel  as 
follows,  the  depth  given  being  at  mean  low  water: 

At  the  outer  end  of  the  north  jetty  at  the  mouth  of  the  Christiana 
River  there  was  a  depth  of  14  feet  for  a  width  of  about  160  feet;  1,130 
feet  up  the  river  the  depth  was  18  feet  for  a  width  of  110  feet  and  15 
feet  for  a  width  of  150  feet;  a  half  mile  farther  up  the  depth  was  18 
feet  for  a  width  of  110  feet  and  16  feet  for  a  width  of  160  feet;  2,500 
feet  farther  up  (abreast  of  the  Merchants  Transportation  Company's 
wharf)  the  depth  was  12^  feet  for  a  width  of  150  feet  and  15  feet  tor 
a  width  of  40  feet;  through  the  draws  of  the  Philadelphia,  Wilming- 
ton and  Baltimore  Railroad  Cut-off  Bridge  No.  3  the  depth  was  18  feet; 
at  the  mouth  of  the  Brandywine  the  depth  was  15  feet  and  over  for  a 
width  of  90  feet;  opposite  the  Atlantic  Refining  Company's  property- 
there  was  a  depth  of  18  feet  and  over  for  a  width  of  50  feet  and  16 
feet  for  a  widtn  of  110  feet;  at  the  Jackson  &  Sharp  Company's  upper 
yard,  a  depth  of  15  feet  and  over  for  a  width  of  130  feet;  opposite  the 
Pusey  &  clones  Company's  railway,  14  feet  for  a  width  oi  160  feet; 
through  the  south  araw  of  Market  Street  Bridge  for  a  width  of  70 
feet  the  depth  was  15  feet  and  over,  the  maximimi  depth  being  19 
feet  for  a  few  feet  in  width  in  the  center;  at  Harlan  &  Hollings- 
worth's  dry  dock  there  was  a  depth  of  15i  feet  for  a  width  of  130 
feet;  at  the  old  Walton  &  Whann  Company's  wharf  the  depth  was 
14i  feet  for  a  width  of  100  feet,  and  at  the  upper  end  of  tne  pulp 
works  the  depth  was  16  feet  and  over  for  a  width  of  120  feet. 

These  soundings  are  selected  from  the  chart  with  the  view  of  show- 
mg  the  general  condition  of  the  channel.  Below  the  Philadelphia, 
Wilmin^n  and  Baltimore  Railroad  Cut-off  Bridee  No.  3  the  channel 
was  dredged  to  18  feet  deep  at  mean  low  water  between  December, 
1898,  and  May,  1899;  above  that  bridge  to  the  Market  Street  Bridge, 
to  18  feet  between  May  and  September,  1899,  except  about  1,000  feet 
below  the  Third  Street  Bridge,  abreast  of  Jackson  &  Sharp's,  which 
was  done  in  December,  1899,  and  above  Market  Street  Bridge  the  18- 
foot  depth  was  made  l^tween  September,  1899,  and  January,  1900. 

This  shows  that  the  channel  has  narrowed  and  shoaled  very  much. 
The  maximum  draft  that  could  be  carried  June  30,  1900,  at  mean  low 
water,  over  the  shoalestpart  of  the  river  was  14  feet  for  a  width  of  100 
feet.  .  The  contract  of  the  Bowers  Hydraulic  Dredging  Company,  now 
in  operation,  requires  the  dredging  of  this  channel  to  a  depth  of  21 
feet,  and  with  tne  increased  depth  and  cross  section  the  rate  of  shoal- 
ing will  be  even  greater,  the  extent  of  which  can  be  determined  only 
upon  the  completion  of  the  work.  No  reliable  estimate  of  the  cost  of 
maintaining  tne  channel  or  suggestions  regarding  measures  for  its 
protection  can  be  given  at  this  time. 

The  tonnage  and  value  of  the  leading  articles  shipped  to  and  from 
the  port  of  Wilmington  in  the  year  1899,  as  reported  by  the  board  of 
trade,  was  666,870  tons,  valued  at  $27,228,390.  The  foreign  commerce 
amounted  to  $4,864,907  additional.  About  $15,000,000  is  invested  in 
manufacturing  and  mercantile  interests* 
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July  1,1899,  balance  unexpended 1199,488.16 

Amount  appropriated  by  sundry  civil  act  approved  June  6, 1900 200, 000. 00 

399,488.16 
June  30, 1900,  amount  expended  during  fiscal  year 118, 265. 64 

July  1, 1900,  balance  unexpended 281,222.52 

July  1, 1900,  outstanding  liabilities $3,000.00 

July  1, 1900,  amount  covered  by  uncompleted  contracts 278, 222. 52 

281,222.52 

(See  Appendix  J  1.) 

£.  Appoqumvmmk  River ^  Delaware. — At  the  time  of  the  adoption 
of  the  present  project  there  waa  a  mean  low- water  dei)th  of  2  feet  at 
the  entrance  into  Delaware  Bay,  and  the  shoalest  depth  inside  the  river 
was  4i  feet.  The  most  serious  obstructions  to  the  navigation  of  the 
river  were  the  many  bends  in  the  lower  and  middle  sections. 

The  approved  project  is  based  upon  a  survey  made  in  1889,  and  is 
for  a  channel  8  feet  deep  at  mean  low  water,  having  a  width  of  80  feet 
from  the  bridge  at  Odessa  to  near  Townsend's  wharf,  a  distance  of  3i 
miles,  and  a  width  of  100  feet  from  this  wharf  to  the  mouth  of  the  river, 
a  distance  of  5  miles.    The  estimated  cost  of  the  improvement  is  $39,963. 

In  1891  the  channel  waa  dredged  to  the  full  width  of  80  feet  and 
depth  of  8  feet  at  mean  low  water  for  a  distance  of  li975  feet  in  a  down- 
river direction,  beginning  at  the  lower  end  of  Watkins's  wharf,  at 
Odessa,  and  early  in  1893  a  farther  distance  of  4,487  feet  was  dredged. 
Of  the  latter,  595  feet  was  dredged  to  the  approved  width,  but  on 
account  of  the  settlement  and  sliding  in  of  the  very  soft  marsn  banks, 
upon  which  the  excavated  mud  and  sand  were  deposited,  the  full 
approved  width  of  80  feet  could  not  be  made  along  the  remainder, 
3,892  feet,  and  it  was  therefore  made  only  50  feet  untilthe  banks  should 
become  firmer.  The  entire  length  dredged  waa  6,462  feet,  of  which 
2,570  feet  is  80  feet  wide  and  3,892  feet  is  50  feet  wide.  The  channel 
was  thereby  materially  improved  as  far  as  the  work  had  progressed, 
^ving  great  relief  to  the  shipping,  and  the  harbor  room  at  Odessa 
increased. 

During  the  years  1898-99  the  channel  was  dredged  and  shoals 
removed  to  a  vndth  of  50  feet  and  a  depth  of  8  feet  at  mean  low  water 
as  follows:  At  the  upper  point  of  and  through  Quarter  Mile  Reach; 
from  just  below  Polk's  wharf  to  above  the  lower  corner  of  the  steam- 
boat wharf  at  Odessa;  in  Windmill  Reach  and  Toms  Bay  Reach;  below 
Windmill  Reach  and  in  the  reach  just  above  the  one  leading  to  New 
Bridge;  the  cut-oflf  at  No  Man's  Friend  Reach  was  widened  to  from  60 
to  70  feet  through  the  straight  portion  of  it,  and  still  more  at  the  ends, 
which  were  made  fan  shape;  a  cut-oflf  626  feet  in  length  was  made 
through  the  marsh  at  Thomas  Landing,  and  another,  960  feet  long, 
through  the  marsh  just  below.  The  aggregate  length  of  dredging 
done  m  these  operations  was  about  8,000  feet.  At  the  mouth  or  the 
river  a  cut  30  feet  wide  and  5  feet  deep  at  mean  low  water  was  made 
for  a  length  of  1,100  feet  through  the  marsh  from  the  5-foot  depth 
inside  the  river  to  the  5-foot  depth  in  the  slough  outside,  through 
which  deep  water  in  the  Delaware  River  is  reached  just  below  Black- 
bird CreeK. 

The  amount  expended  on  the  improvement  to  the  close  of  the  fiscal 
year  1899  was  $19,976.68. 
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For  the  expenditure  of  the  ^,000  provided  by  the  river  and  harbor 
act  of  March  3,  18i)9,  contract  was  made,  after  due  advertisement,  for 
dredging  at  12  cents  per  cubic  yard,  place  measurement.  Under  this 
contract  dredging  was  begun  on  April  19  and  completed  June  2, 1900, 
During  this  period  the  two  cut-offs  at  Thomas  Landing,  the  upper  one 
about  650  feet  long  and  the  lower  about  800  feet  long,  were  aredged 
to  a  width  and  depth  of  not  less  than  80  feet  and  8  feet  at  mean  low 
water,  respectively;  at  the  mouth  of  the  river  the  cut  across  the  marsh 
was  widened  to  100  feet,  the  depth  made  being  not  less  than  6  feet  at 
mean  low  water;  and  at  Toms  Bav  a  cut  380  feet  long  was  made 
through  a  sharp  turn  in  the  river,  the  width  and  depth  made  being  not 
less  than  35  feet  and  6  feet  at  mean  low  water,  respectively.  The 
result  of  these  operations  is  a  good  safe  channel  through  the  cut-offs 
and  across  the  bar  at  the  moutn. 

The  maximum  draft  that  could  be  carried  on  June  30, 1900,  at  mean 
low  water  over  the  shoalest  part  of  the  river  was  6  feet. 

The  commerce  of  the  river  for  the  year  1899  is  reported  to  have  been 
23,200  tons,  valued  at  $1,547,800.  That  reported  in  1891,  shortlv  after 
the  improvement  of  the  river  was  begun,  was  19,132  tons,  valued  at 
$980,975. 

July  1,  1899,  balance  unexpended $5,023.32 

June  30,  1900,  amount  expended  during  fiscal  year 4, 935. 39 

July  1,  1900,  balance  unexpended 87. 93 

Amount  (estimated)  required  for  completion  of  existing  project 14, 963. 00 

Amount  that  can  be  i)rofitably  expended  in  fiscal  year  ending  June  30, 

1902,  for  works  of  improvement  and  for  maintenance,  in  luddition  to 

the  balance  unexpended  July  1,  1900 6,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 

of  1899,  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  J  2.) 

S.  Smyrna  River ^  Delaware, — This  river,  formerly  called  Duck 
Creek,  had,  before  improvements  were  begun  in  1879,  a  minimum 
depth  of  2i  feet  within  the  river  and  about  4  feet  over  the  bar  at  the 
mouth.  Navigation  was  possible  only  at  high  tide,  and  was  carried  on 
by  one  steamer  and  seven  small  schooners. 

In- 1878  a  project  was  made  for  the  improvement  of  the  whole  river, 
including  a  plan  for  deepening  the  channel  across  the  bar  at  the  mouth. 

By  direction  of  CJongress  the  improvement  of  the  bar  was  com- 
menced first,  and  during  the  following  four  years  three  appropriations, 
aggregating  $10,000,  were  expended  in  dredging  a  channel  across  this 
obstruction  100  feet  wide  and  8  feet  deep  at  mean  low  water.  The 
dredged  channel  soon  filled  up  again. 

A  new  project  was  submitted  m  1887  for  a  7-foot  low-water  channel 
60  feet  wide  inside  the  river  and  100  feet  at  the  bar,  the  channel  at  the 
latter  point  to  be  protected  by  a  stone  jetty.  The  estimated  cost  of 
this  project  is  $91,698.40.  The  first  appropriation  under  the  project, 
that  made  in  1888,  was  for  dredging,  and  the  appropriations  made  since 
have  provided  for  continuing  the  improvement  ana  have  likewise  been 
applied  solely  to  dredging.  The  estimated  cost  of  the  dredging  was 
$37,365.20,  and  that  for  the  jetty  was  $53,733.20. 

In  1893  the  channel  was  dredged  to  the  approved  dimensions  for  a 
length  of  4,730  feet,  in  seven  di^rent  localities  between  Smyrna  Land- 
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ing  and  Gravel  Reach,  about  6  miles  below.  Dredging  had  been  done 
there  previously,  but  not  to  the  full  dimensions.  Also  a  cut  60  feet 
wide  and  7  feet  deep  through  a  narrow  bar  about  a  half  mile  inside  the 
mouth  of  the  river.  In  1896  the  channel  was  dredged  at  various  points 
between  Smyrna  Landing  and  Cave  Landing  Keach,  a  distance  of 
20,400  feet.  The  turning  basin,  as  well  as  seven  shoals  below,  was 
'redredged  to  the  project  dimensions,  and  shoals  at  six  other  parts  of 
this  section  were  dredged  to  a  depth  of  7  feet  at  mean  low  water  with 
widths  varying  between  40  and  60  feet.  In  1897-98  the  channel  was 
dredged  at  various  points  between  Cave  Landing  and  Cherrytree 
Beach,  resulting  in  a  channel  of  the  approved  dimensions  in  that  sec- 
tion, with  the  exception  of  about  300  feet  just  below  Eagle  Nest  Land- 
ing, where  the  depth  and  width  were  at  some  places  slightly  less.  In 
the  section  above  Cave  Landing  six  shoals,  to  and  including  a  part  of 
Walraven  Reach,  were  dredged  to  the  approved  dimensions,  except  one 
at  Deep  Hole,  where  the  width  made  was  only  50  feet.  The  amount 
expended  on  this  improvement  to  June  30,  1899,  was  $37,995.49,  of 
which  amount  $27,995.49  is  on  the  present  project. 

For  the  expenditure  of  the  appropriation  made  by  the  river  and 
harbor  act  of  March  3,  1899^  contract  was  made,  after  due  advertise- 
ment, for  dredging  at  the  price  of  12  cents  per  cubic  yard,  place  meas- 
urement; and  under  this  contract  the  channel  was  dredged  between 
December  29,  1899,  and  February  14,  1900,  to  a  width  of  60  feet  and 
a  depth  of  7  feet  at  mean  low  water  through  shoals  at  Walravens, 
Beaver  House  Reach,  Rothwells  Landing,  and  Deep  Hole  Reach,  an 
aggregate  length  of  2,565  feet,  and  a  continuous  stretch  of  5,210  feet 
from  Walravens  Point  upstream,  resulting  in  a  channel  of  the  proiect 
dimensions  from  the  upper  terminus  to  the  bar  at  the  mouth,  with  a 
turning  basin  at  Smyrna  Landing.  This  leaves  the  shoal  at  the  bar  at 
the  mouth  to  be  removed  to  complete  the  dredging. 

The  maximum  draft  that  could  be  carried  June  30,  1900,  at  mean 
low  water,  over  the  shoalest  part  of  the  river  to  the  bar  at  the  mouth 
was  7  feet,  and  2  feet  across  the  bar. 

The  commerce  on  the  river  for  the  past  year  is  repjorted  to  have 
be«n  339,791  tons,  valued  at  $3,769,275.  Before  the  improvements 
were  begun  the  tonnage  and  valuation  were  reported  to  be  204,706 
tons,  and  $1,944,000  valuation. 

July  1,  1899,  balance  unexpended $5, 004. 51 

Jane  30,  1900,  amount  expended  during  fiscal  year 4, 544. 51 

July  1,  1900,  balance  unexpended 460.00 

Amount  (estimated)  required  for  completion  of  existing  project 4, 365, 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1902,  for  works  of  unprovement  and  for  maintenance,  in  addition  to 

the  balance  unexpended  July  1,  1900 5,300.00 

Submitted  in  compliauce  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act  of 

1899,  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  J  3.) 

j^  MvrderldU  River.  Delaware. — ^This  river  is  a  tidal  stream  and  a 
tributary  of  Delaware  Bay,  and  flows  through  Kent  County,  Del.  ^  Its 
navigable  portion  is  about  9  miles  long,  "fiie  condition  of  the  river 
wasndr  for  the  greater  part  of  its  length,  the  average  width  and  depth 
being  90  and  6  feet,  respectively.     Outside  the  junction  with  Delaware 
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Bay,  however,  there  is  a  serious  obstruction — the  flats — which  are 
nearly  bare  at  low  tide  and  extend  for  nearly  a  mile  from  the  shore. 
The  average  rise  and  fall  of  the  tide  at  the  mouth  is  4.6  feet. 

In  1881  an  examination  of  this  river  was  made  and  a  project  sub- 
mitted for  its  improvement.  No  appropriation  was  made  by  Congress, 
however^  as  the  river  was  at  that  time  in  the  hands  of  an  improvement 
and  navigation  company  chartered  by  the  State.  This  company  had 
expended  about  $10,000  in  rectifying  the  many  bends  of  the  river  by 
cutting  straight  canaJs  and  in  dredging  a  narrow  cut  across  the  flats  at 
the  mouth.    The  latter  slowly  fiUra  up  again. 

The  project  for  improvement  adopted  in  1892  is  for  a  7-foot  low- 
water  cnannel  80  feet  wide  from  the  town  of  Frederica,  at  the  head  of 
navigation,  to  the  mouth  of  the  river,  and  150  feet  wide  from  the  moutn 
across  the  flats  outside  to  the  7-foot  depth  in  Delaware  Bay.  the  cut  at 
the  mouth  to  be  protected  by  forming  an  embankment  of  tne  dredged 
material  on  each  side,  the  estimated  cost  being  $47,550. 

In  1893  a  channel  was  dug  to  a  depth  of  5  feet  below  mean  low  water 
across  the  flats  from  a  short  distance  inside  the  river  to  the  5-foot 
depth  in  Delaware  Bay,  and  in  1895  a  cut-off  975  feet  long  was  made 
at  Lower  Landing,  about  4  miles  from  the  mouth,  and  snoals  were 
dredged  at  a  sharp  turn  in  the  river  below  Frederica,  at  the  head 
of  L^ng  Canal,  at  Coles  Shoal,  and  just  inside  the  mouth  of  the  river. 
The  width  of  tne  cut  in  every  case  was  40  feet  and  the  depth  7  feet  at 
mean  low  water.  In  the  winter  of  1896-97  a  channel  was  dredged  60 
feet  wide  and  6  feet  deep  at  mean  low  water  from  the  6-foot  curve  in 
Delaware  Bay  to  the  steamboat  wharf  inside  the  river,  a  distance  of 
4,700  feet,  and  shoals  just  above  the  steamboat  wharf,  at  Broad  Reach 
and  at  Webbs  Landing,  aggregating  2,482  feet  in  length,  were  dredged 
to  a  width  of  40  feet  and  a  depth  of  6  feet,  resulting  in  an  unobstructed 
low- water  navigation  of  6  feet  from  that  depth  in  Delaware  Bay  to 
Lindells  Shoal,  a  distance  of  16,000  feet. 

The  amount  expended  on  the  project  to  the  end  of  the  fiscal  year  1899 
was  $18,495.90.  In  addition  to  this,  $1,500  was  expended  in  removing 
a  shoal  at  the  mouth  of  the  St.  Jones  River,  as  required  by  river  ana 
harbor  act  of  August  18, 1894. 

For  the  expenditure  of  the  $5,000  provided  by  the  river  and  harbor 
act  of  March  3,  1899,  contract  was  made,  after  due  advertisement,  for 
dredging  at  12  cents  per  cubic  yard,  place  measurement.  Under  this 
contract  dredging  was  begun  August  17  and  completed  December  14, 
1899,  and  during  this  period  shoals  at  the  steamboat  wharf  at  Fred- 
erica and  500  feet  below,  at  Long  Reach,  Bradley s  Canal,  Goodwins  and 
Lower  Landing,  aggregating  about  4,000  feet  in  length,  were  dredged  to 
a  width  of  40  feet  and  a  depth  of  6  feet  at  mean  low  water,  and  at  the 
mouth  the  channel  was  dredged  to  a  width  of  60  feet  and  a  depth  of  6 
feet  at  mean  low  water  to  that  depth  in  Delaware  Bay,  resulting  in  a 
channel  6  feet  deep  at  mean  low  water  from  the  head  of  navigation  at 
Frederica  to  Delaware  Bay.  An  allotment  of  $3,500,  from  appropria- 
tion by  emergency  river  and  harbor  act  of  June  6, 1900,  for  restoring 
channel  in  St.  Jones  River,  was  made  June  30, 1900. 

The  maximum  draft  that  could  be  carried  June  30, 1900,  at  mean  low 
water  over  the  shoalest  part  of  the  river  was  6  feet  to  the  mouth  and  5 
feet  across  the  flats  at  the  entrance. 

The  .commerce  of  the  river,  which  is  quite  varied,  is  reported  for 
the  past  year  as  45,954  tons,  valued  at  $1,756,015.    There  appears  to 
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have  been  quite  an  increase  since  the  improvements  were  begun,  and 
a  steamboat  line  has  in  consequence  been  established  between  Frederica 
and  Philadelphia. 

July  1,  1899,  balance  unexpended 15,004.10 

June  30,  1900,  amount  expended  during  fiscal  year 4, 864. 88 

July  1,  1900,  balance  unexpended 139.22 

Amount  (estimated)  required  for  completion  of  existing  project 27, 764. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1902,  in  addition  to  the  balance  unexpended  July  1,  1900: 

For  works  of  improvement $7,000.00 

For  maintenance  of  improvement 1,000.00 

8,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 
,    of  1899,  and  of  sundry  dvil  act  of  June  4,  1897. 

(See  Appendix  J  4.) 

6.  MispiUion  Hwer^  Ddcmwre. — ^This  river  is  a  tidal  stream,  and 
enters  Delaware  Bay  about  17  miles  northwest  of  Cape  Henlopen.  It 
is  navigable  for  about  12  miles.  The  mouth  of  the  river  is  greatly 
obstructed  by  a  flat  foreshore  without  a  channel.  Vessels  can  enter 
and  depart  only  at  high  water,  which  rises,  on  an  average,  4  feet. 

The  river  from  Miliord  to  tne  mouth  was  improved  by  the  General 
Government  between  the  years  1879  and  1889,  and  $17,000  was 
expended  in  making  a  channel  40  feet  wide  and  6  feet  deep  at  mean 
low  water. 

The  project  for  the  improvement  at  the  mouth  of  the  river,  proposed 
in  a  report  on  a  survey  made  in  1891,  provides  for  a  cut  across  the  flats 
in  a  southeasterly  direction,  having  a  width  of  150  feet  and  a  depth  of 
6  feet  at  mean  low  water,  beginning  opposite  the  light-house  and  end- 
ing in  deep  water  in  the  bay,  the  cut  to  be  protected  on  the  upper  or 
north  side  by  a  bank  made  of  the  excavated  material.  Tlie  estimated 
cost  is  $24,000. 

In  1893  operations  were  begun  under  the  project,  and  at  the  close  of 
work  in  that  season  a  pile  cBke  500  feet  long  had  been  built  on  the 
north  side  of  the  mouth,  along  the  line  of  the  channel,  and  a  channel 
had  been  dredged  for  a  length  of  570  feet,  80  feet  wide  and  5  feet  deep 
at  mean  low  water,  extending  from  the  6-foot  depth  in  the  MispiUion 
River  to  a  point  opposite  and  50  feet  west  from  the  outer  end  of  the 
dike,  and  in  1895  and  1896  a  channel  was  dredged  75  feet  wide  and  6 
feet  deep  at  mean  low  water  from  inside  the  river  just  above  Sandy 
Point  to  opposite  the  mouth  of  Cedar  Creek,  and  a  crib  dike  350  feet 
in  length,  flanking  the  new  channel  on  the  west  side,  was  built  The 
dikes  were  found  necessary  during  the  progress  of  the  dredging,  owing 
to  the  character  of  the  material  dredged,  which  was  mainly  treacher- 
ous sand. 

In  1897  a  brush  and  stone  extension  to  the  pile  dike  was  built  for  a 
length  of  200  feet,  and  a  cut  50  feet  wide  and  6  feet  deep  at  mean  low 
water  was  dredged  a  length  of  450  feet  near  the  end  of  the  crib  dike, 
but  was  soon  obliterated  during  severe  storms.  A  channel  4  feet  deep 
at  mean  low  water  and  40  feet  wide  was  then  dredged  across  the  Bulk- 
head Shoal,  about  400  feet  beyond  the  mouth,  resulting  in  a  continuous 
channel  4  feet  deep  from  inside  the  river  across  the  Bulkhead  Shoal. 
The  amount  expended  to  June  30,  1899,  was  $38,999.48,  of  which 
$21,999.48  is  on  the  present  project. 
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The  river  and  harbor  act  of  March  3,  1899,  appropriated  $2,500  for 
the  improvement,  and  for  the  expenditure  of  this  a  contract  was  made 
with  Etenjamin  T.  Collins,  dated  July  25, 1899.  Under  this  contract  a 
single  pile  jetty  was  built  for  a  length  of  141  feet,  extending  from  the 
inner  end  of  the  old  pile  and  brush  jetty  northward  to  the  high-water 
line  of  the  MispiUion  River,  and  a  similar  jetty  from  Green  Point,  due 
east,  for  a  lenejth  of  206  feet.  The  latter,  which  is  designed  to  direct 
the  waters  of  Cedar  Creek  into  the  MispiUion  currents,  was  to  extend 
much  farther  out,  but  it  was  found  necessaiy  to  reduce  its  proposed 
length  by  about  one  half,  thus  permitting  the  use  of  the  old  channel 
down  the  baj^  shore,  as  a  break  through  a  cut  made  at  the  mouth  by 

Srivate  parties  in  1898  under  authority  of  the  War  Depai*tment  had 
amaged  the  channel  in  the  route  of  the  original  project  to  deep  water 
in  Delaware  Bay. 

The  maximum  draft  that  could  be  carried,  June  30, 1900,  at  mean  low 
water,  over  the  shoalest  part  across  the  mouth  of  the  river  was  2  feet. 
^  The  commerce  of  the  river  consists  principally  of  lumber,  railroad 
ties,  grain,  canned  goods,  lime,  and  fertilizers,  and  is  reported  to  have 
been  108,432  tons,  valued  at  $1,902,840,  in  1899.  In  1892  the  com- 
merce reported  was  67,396  tons,  valued  at  $1,651,406. 

July  1,  1899,  balance  unexpended $2,500.52 

June  30,  1900,  amount  expended  during  fiscal  year 1, 537. 83 

July  1,  1900,  balance  unexpended 962. 69 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1902,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1, 1900 2,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 
of  1899,  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  J  5.) 

6.  Brocidkill  Creek^  Delmcare. — In  its  original  condition  the  depth 
of  water  in  the  creek  was  from  3  to  4  feet  at  the  numerous  shoals 
which  impeded  navigation.  The  depth  at  the  entrance  was  and  still  is 
from  li  to  2  feet  at  low  water. 

The  original  project  for  improvement,  made  in  1871,  is  for  a  6-foot 
low -water  navigation,  with  a  minimum  width  of  40  feet  from  the 
mouth  of  the  creek  to  Milton,  the  head  of  navigation,  and  for  a  new 
entrance,  protected  by  a  jetty,  at  an  estimated  cost  of  $80,447.  This 
project  was  modified  m  1881  relative  to  the  entrance,  and  the  estimate 
reduced  to  $51,450.  The  channel  within  the  creek  has  been  completed 
in  accordance  with  the  project,  at  an  expense  of  $35,000,  whicn  was 
the  total  amount  expended  at  the  close  of  the  fiscal  year  ending  June 
30,  1899. 

After  entering,  vessels  were  no  longer  detained  by  the  shoals  at  low 
tide  and  could  proceed  directly  to  their  destination. 

The  amount  estimated  for  the  completion  of  the  project  is  for  the 
improvement  at  the  mouth  of  the  creek,  as  designed  m  1871  and  modi- 
fied in  1881.  No  work  has  been  done  on  it  since  1890,  and  no  funds 
have  been  available  for  the  pui*pose. 

Amount  (estimated)  required  for  completion  of  existing  project $21, 500. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  J  6.) 
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7.  Inland  waterway  from  Chineoteagne  Bay^  M^rginia^  to  Delaware 
Boy.  at  or  near  Lewes^  Del. — The  original  project,  based  on  a  survey 
made  in  1884,  provided  for  a  channel  70  feet  wide  at  the  bottom  and  6 
feet  deep  below  mean  low  water  in  the  Delaware  Breakwater  Harbor 
connecting  the  inland  bays  between  Chincoteague  Bay  and  Delaware 
Bay,  the  northern  outlet  to  be  at  or  near  Lewes,  Del.  The  length  of 
the  proposed  waterway  is  about  75  railed,  and  the  cost  was  estimated 
at  ^350,000.  This  project  was  modified  in  1892,  the  width  of  the  pro- 
posed channel  having  been  reduced  to  20  feet  at  the  bottom. 

A  cut  has  been  nu^e  4  miles  long,  20  feet  wide  at  bottom,  and  4  feet 
deep  below  the  mean  level  of  Assawaman  Bav  across  the  neck  of  land 
lying  between  little  Assawaman  Bay  and  W^hites  Creek,  a  tributary 
of  Indian  River  Bay,  and  three  temporary  wooden  bridges  built  over 
it;  a  cut  20  feet  wide  and  6  feet  deep  below  datum  (mean  low  water  at 
Delaware  Breakwater)  has  been  made  from  that  depth  in  Rehoboth 
Bay  to  a  point  1,250  feet  south  of  the  Delaware,  Maryland  and  Virginia 
Railroad  crossing  at  Rehoboth,  a  distance  of  9,000  feet,  and  another 
cut,  in  continuation  of  this,  extending  to  the  railroad  reservation,  a 
distance  of  1,125  feet,  has  been  made  to  a  depth  of  2  feet  below  mean 
low- water  level;  and  north  of  the  railroad  crossing  a  cut  was  made  to 
a  point  1,000  feet  north  of  the  boundary  of  the  railroad  track.  Of  this 
latter  distance  the  lower  800  feet  was  excavated  to  a  depth  of  9^  feet 
and  the  remaining  200  feet  to  an  average  depth  of  15  feet  above  datum, 
the  depth  of  cuttmg  in  the  first  averaging  approximately  17^  feet  ana 
in  the  latter  about  8  feet.  All  slopes  of  excavations  were  made  2  to  1 
along  the  lines  determined  by  the  final  width  at  the  base  of  the  pro- 
posed cut  and  the  configuration  of  the  ground.  The  cut  between  Assa- 
waman Bav  and  Whites  Creek  was  m^e  and  the  three  bridges  built 
in  1891.  the  remainder  of  the  work  described  was  done  between  1893 
and  February,  1896. 

The  amount  expended  on  the  project  to  June  30, 1899,  was  $167,255.28, 
and  the  condition  of  the  work  when  last  examined,  in  1896,  was  as  fol- 
lows: The  cut  made  between  Whites  Creek  and  the  head  of  Little 
Assawaman  Bay  to  a  depth  of  4  feet  had  shoaled  considerably,  at  the 
northern  end  to  eight-tenths  of  a  foot  and  in  the  middle  portion  to  2 
feet.  The  first-named  shoal  is  in  the  deepest  portion  of  the  cut,  where 
the  sandy  side  slopes,  bare  of  all  vegetation,  fall  in  considerably  dur- 
ing heavy  rains.  The  depths  in  the  cut  through  low  or  marshy  ground 
had  maintained  themselves  very  well.  The  cut  made  to  a  depth  of  6 
feet  from  Rehoboth  Bay  along  jVIillers  Creek  toward  the  high  ground 
back  of  Rehoboth,  during  the  working  season  of  1894,  was  in  fair  con- 
dition except  the  formation  of  a  slight  shoal  in  line  with  the  bay  shore, 
which  was  evidently  caused  by  wave  action. 

The  river  and  harbor  act  of  June  3,  1896,  appropriated  $25,000  for 
<-ontinuing  this  improvement,  to  be  used  from  Delaware  Bay  to  Indian 
River,  but  it  was  not  deemed  advisable  to  do  any  work  on  this  section 
until  certain  questions  respecting  the  right  of  way  could  be  adjusted. 
That  act  also  provided  for  securmg  the  right  of  way  over  any  railroad 
or  through  any  railroad  or  county  bridge  by  condemnation  proceed- 
ings. Such  proceedings  were  instituted  under  authority  of  the  Secre- 
tary of  War  by  the  United  States  attorney  for  the  district  of  Delaware 
for  the  right  of  way  through  the  crossing  of  the  Delaware,  Maryland 
and  Virginia  Railroad  Company  at  Rehoboth,  Del.,  resulting  in  a  vol- 
untary deed  dated  January  13, 1899,  from  the  commissioners  of  Reho- 
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both  to  the  United  States,  conveying  whatever  interest  that  corporation 
had  in  the  land  at  the  place  named,  and  in  an  award,  made  by  certain 
commissioners  appointed  under  and  by  virtue  of  an  act  of  the  general 
assembly  of  the  State  of  Delaware,  entitled  '*An  act  in  relation  to  the 
proposed  canal  intended  as  a  free  inland  waterway  connecting  Assa- 
waman  Bay  with  Delaware  Bay,"  passed  at  Dover,  April  4,  1884,  and 
the  supplements  thereto,  as  stated  more  fully  in  the  Annual  Report  of 
the  Chief  of  Engineers  for  1899,  page  191.  The  amount  of  tiie  award 
is  $37,343.58. 

July  1,  1899,  balance  unexpended $26,494.72 

July  1,  1900,  balance  unexpended 26,494.72 

Amount  (estimated)  required  for  completion  of  existing  project 156, 250. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1902,  in  addition  to  the  balance  unexpended  July  1, 1900 60, 000. 00 

Submitted  in  compliance  with  reouirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  J  7.) 

S.  Susquehanna  Hiver  above  amd  helow  Havre  de  Orace^  Md. — Before 
improvements  were  begun  in  this  section  of  the  river  the  least  depth  of 
water  over  the  shoals  between  Havre  de  Grace  and  Spesutia  island 
was  5  feet  at  low  water.  The  channel  above  Havre  de  Grace  between 
Watson  Island  and  the  shoal  running  out  from  the  west  shore  was 
narrow,  and  believed  to  be  one  of  the  causes  of  ice  gorges  at  and  near 
Port  Deposit. 

Improvements  have  been  in  progress  since  1852.  The  present  gen- 
eral project  is  for  a  15-foot  low-water  channel  below  Havre  de  Grace 
and  for  the  removal  of  the  shoal  opposite  Watson  Island  to  a  depth  of 
8  feet  below  mean  low  water.     Estimated  cost,  $168,000. 

The  channel  below  Havre  de  Grace  was  dredged  the  last  time  in 
1885.  It  has  shoaled  again.  The  channel  at  Watson  Island  has  been 
widened  about  400  feet,  but  the  shoal  which  was  removed  has  nearly 
entirely  re-formed  since  the  discontinuance  of  work  in  1889. 

Up  to  the  close  of  the  fiscal  year  ending  June  30,  1899,  $161,155.95 
had  Deen  expended  on  this  section  of  the  river,  including  $49,729.15 
for  work  for  the  Fish  Conomaission. 

There  were  no  operations  on  the  project  during  the  past  fiscal  year. 
The  small  amount  available  is  limited  to  expenditure  above  the  Phila- 
delphia, Wilmington  and  Baltimore  Railroad  Bridge. 

The  maximimi  draft  that  could  be  carried  June  30,  1900,  at  mean 
low  water,  over  the  shoalest  part  of  the  channel  from  the  Chesapeake 
Bay  to  Port  Deposit,  was  10  feet. 

It  was  impracticable  to  obtain  complete  conunercial  statistics. 

July  1,  1899,  balance  unexpended $9,734.05 

July  1,  1900,  balance  unexpended 9,734.05 

(See  Appendix  J  8.) 

9,  RockJiaZl  Harbor  and  inner  ha/rbor  at  RockhaU^  Md, — ^The  river 
and  harbor  act  of  June  3,  1896,  appropriated  $9,600  for  Bockhati 
Harbor  for  completing  improvement  in  accordance  with  report  sub- 
mitted by  Gen.  Wm.  P.  Craighill,  Corps  of  Engineers,  January  7, 1895; 
also  $7,000  for  improving  inner  harbor  at  Kockhall,  in  accordance 
with  report  submitted  by  the  Chief  of  Engineers  in  House  Ex.  Doc. 
No.  200,  Fifty-third  Congress,  third  session. 

A  project  lor  the  expenditure  of  the  appropriation  made  for  this 
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work  was  carried  out  in  1897-98,  by  making  a  cut  80  feet  wide  and  10 
feet  deep  at  mean  low  water  from  the  lO-foot  curve  in  Swan  Creek 
Inlet  to  the  10-foot  depth  in  Chesapeake  Bay,  a  distance  of  about 
4,600  feet,  and  a  channel  100  feet  wiae  and  10  feet  deep  at  mean  low 
water  from  that  depth  in  Swan  Creek  Inlet  to  the  old  pier  at  RockhaU. 
The  operations  resulted  in  a  continuous  10-foot  mean  low- water  channel 
from  Rockhall  to  Chesapeake  Bay,  shortening  the  distance  to  Baltimore 
considerably.  A  turning  basin  embracing  Doth  the  old  and  new  piers 
at  Rockhall  was  also  made. 

The  amount  expended  on  this  improvement  to  June  30,  1899,  was 
$15,501.38.  The  expenditures  during  the  past  year  were  outstanding 
liabilities. 

No  examination  has  recently  been  made  at  Rock  Hall,  but  over  the 
shoalest  part  of  the  channel  at  Swan  Point  Bar  there  was  probably  on 
June  30,  1900,  a  depth  of  8  feet  for  a  width  of  not  over  25  feet,  and 
in  the  inner  harbor  10  feet. 

No  complete  conMnercial  statistics  have  been  obtained. 

Jnly  1,1899,  balance  unexpended $1,098.62 

June  ^,  1900,  amount  expended  during  fisod  year $1, 095. 74 

Returned  to  Treasury — ^imexpended  balance 2. 88 

1,098.62 

(See  Appendix  J  9.) 

10.  Que^mstown  Harbor^  Maryland, — ^This  harbor  was  improved  by 
the  General  Government  between  the  years  1871  and  1880.  In  the 
latter  year  a  project  for  making  a  channel  100  feet  wide  and  8  feet 
deep  at  mean  low  water  from  the  Chester  River  to  the  inner  harbor 
was  completed. 

In  1896  Congress  appropriated  $6,000  for  continuing  the  improve- 
ment; and  with  this  appropriation  the  channel  was  dredj^ed  to  a  depth 
of  S\  feet  at  mean  low  water,  the  work  being  completed  in  June,  1897. 
The  amount  expended  to  June  30,  1899,  was  $17,762.48,  of  which 
114,000  was  on  previous  projects. 

The  work  done  during  the  past  fiscal  year  was  confined  to  the 
removal  of  a  shoal  which  liad  fonned  near  the  outer  light.  This  shoal 
extended  from  a  point  138  feet  above  the  lower  light  down  for  a  dis- 
tance of  950  feet,  and  had  advanced  in  some  places  almost  across  the 
channel.  Two  cute  were  dredged,  40  feet  wide  each,  one  for  a  length 
of  800  feet  and  the  other  950  feet.  The  depth  made  was  8  feet  at  mean 
low  water. 

The  maximum  draft  that  could  be  carried  June  30,  1900,  at  mean 
low  water  over  the  shoalest  part  of  the  channel  was  8  feet. 

It  was  impracticable  to  obtain  complete  commercial  statistics.  The 
tonnage  reported  in  1898  was  25,845  tons. 

July  1,  1899,  balance  unexpended $1,237.52 

June  30,  1900,  amount  expended  during  fiscal  year 848. 09 

July  1,  1900,  balance  unexpended 389. 43 

(See  Appendix  J  10.) 

11,  Cheater  Siver^  Marylamd^  fram  Cnmipton  to  Jones  Landing, — 
This  river  is  a  tidal  stream  40  miles  long,  forming  the  boundary  line 
between  Kent  and  Queen  Anne  counties,  eastern  shore  of  Maryland, 
and  flows  into  Chesapeake  Bay.  It  is  navigable  for  vessels  drawing  6 
feet  of  water  at  low  tide  as  far  as  Crumpton,  about  33  miles  above  the 
mouth.     The  least  depth  of  water  within  the  last  7  miles  of  the  river 
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is  3  feet.  At  Crumptou  the  average  rise  of  the  tide  is  2.1  feet.  A 
short  distance  from  this  town  several  shoals  have  previously  been 
improved  by  the  United  States. 

The  project  for  improvement  is  for  a  6-foot  low- water  channel  from 
Crtmipton  to  Jones  Landing,  a  distance  of  6i  miles,  at  an  estimated 
cost  of  $12,750,  which  was  later,  in  1896,  increased  to  $14,260. 

In  1893  the  channel  was  dredged  in  accordance  with  the  project  at 
various  points  between  Crumpton  and  Kirbvs  Landing,  a  distance  of 
about  4  miles.  In  1894  the  channel  was  dredged  a  len^h  of  850  feet, 
and  in  1898  a  distance  of  1,700  feet,  including  a  length  of  300  feet 
previouslv  dredged  and  which  had  shoaled  considerably.  This  left  a 
stretch  ot  about  1  mile  to  be  dredged  to  complete  the  project. 

Up  to  the  close  of  the  fiscal  year  ending  June  30,  1899,  $10,879.74 
had  been  expended  on  the  improvement. 

Under  contract  made  September  25  and  approved  October  18,  1899, 
the  channel  was  dredged  during  the  months  oi  October  and  November, 
1899,  to  the  project  width  and  depth  from  the  point  where  operations 
were  suspenaed  in  1898  for  a  distance  of  2,925  feet,  or  to  about  2,900 
feet  below  Jones  Landing,  the  upper  terminus  under  the  project.  To 
dredge  this  remaining  distance  to  Jones  Landing  and  to  redredge  the 
channel  where  it  has  shoaled  will,  it  is  estimated,  require  the  removal 
of  32,500  cubic  yards  of  material,  at  a  cost  of  $5,350.  This  amount 
is  included  in  the  estimate  given  below.  No  provision  was  made  for 
maintenance  in  the  original  estimate,  and  the  work  has  extended  over 
a  period  of  nine  years,  during  which  time  the  channel  has  been 
rearedged  from  time  to  time  where  needed  as  far  as  the  money  appro- 
priated would  permit. 

The  object  of  the  improvement  is  to  extend  navi^tion  farther  up 
the  river,  and  the  nearest  point  above  for  a  landing  is  at  Jones  Land- 
ing, which  is  near  the  county  road.  The  maximum  draft  that  could 
be  carried  June  30,  1900,  over  the  shoalest  part  of  the  improved  por- 
tion of  the  river,  or  to  within  2,900  feet  of  Jones  Landing,  was  4  leet, 
and  above  it  was  2  feet,  at  mean  low  water. 

The  commerce  of  the  river  consists  mainly  of  agricultural  products. 
No  complete  statistics  have  been  obtained,  but  the  Chester  River 
Steamboat  Line  reported  its  business  for  1898  as  79,201  tons,  valued 
at  $3,063,985.  There  is  no  marked  improvement  in  the  conmierce  of 
the  river,  and  none  to  be  looked  for  until  the  completion  of  the  project. 
The  improvements  made  thus  far  have  facilitatea  navigation. 

July  1,  1899,  balance  unexpended $3,320.26 

June  30,  190O,  amount  expended  during  fiscal  year 2, 804. 35 

July  1,  1900,  balance  unexpended 515. 91 

July  1,  1900,  outatanding  liabilities 249.12 

July  1 ,  1900,  balance  available 266. 79 

Amount  (estimated)  required  for  completion  of  existing  project 5, 350. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1902,  in  addition  to  the  balance  available  July  1,  1900 5, 300. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  simdry  civil  act  of  June  4,  1897. 

(See  Appendix  J  11.) 

1^,  Choptank  River ^  Maryland. — Before  improvements  were  begun, 
in  1879,  the  depth  of  water  in  the  channel  between  Denton  and  Greens- 
boro varied  from  2  to  8  feet  at  low  water.     Navigation,  carried  on  by 
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small  sailing  vessels,  extended  only  to  3  miles  above  Denton.  Upon 
the  remaining  5  miles  to  Greensboro  all  freight  had  to  be  transported 
upon  scows. 

A  project  for  improvement  was  made  in  1880  for  an  8-foot  low- 
water  channel  75  feet  wide,  at  an  estimated  cost  of  $79,000,  and  up  to 
the  year  1897  a  channel  had  been  made  not  less  than  75  feet  wide  and 
7i  feet  deep  between  Greensboro  and  Brick  Mills,  a  distance  of  about 
4  miles,  and  to  a  width  of  75  feet  and  a  depth  of  8  feet  for  a  farther 
distance  of  1,800  feet  below  the  Brick  Mills.  The  remaining  distance 
to  Denton  has  been  partly  improved  by  dredging  the  channel  where 
needed  to  depths  of  5  and  6  feet  and  by  widening  it  to  about  40  feet. 
Shortly  after  the  main  obstructions  had  been  removed  in  1887  steam- 
boat communication  with  Baltimore  was  established,  and  since  that 
time  commerce  has  steadily  increased. 

In  1898-99  a  cut  40  feet  wide  was  dredged  between  the  bridge  at 
Greensboro  and  a  point  1,130  feet  below,  at  which  point  dredging  in 
an  upriver  direction  had  stopped  in  previous  operations,  and  several 
shoals  from  10  to  30  feet  wide  and  aggregating  830  feet  in  length  were 
dredged  to  the  approved  depth;  and  at  Brick  Mills  the  channel  was 
dredged  for  a  length  of  1,000  feet  to  a  width  of  65  feet.  The  depth 
niade  in  these  operations  was  8  feet  at  mean  low  water. 

The  amount  expended  on  this  improvement  to  the  close  of  the  fiscal 
year  ending  June  30,  1899,  was  $51,8^7.83. 

For  the  expenditure  of  the  $8,000  appropriated  by  the  river  and 
harbor  act  of  March  3,  1899,  contract  was  noade,  after  due  advertise- 
ment, for  dredging,  at  12.4  cents  per  cubic  yard,  place  measurement, 
and  under  this  contract  the  channel  was  dredged  between  November, 
1899,  and  April,  1900,  to  the  approved  dimensions,  75  feet  wide  and 
8  feet  deep  at  mean  low  water,  irom  the  railroad  bridge  above  Denton 
to  the  Brick  Mills,  and  from  Greensboro,  in  a  down-river  direction,  a 
distance  of  4,760  feet,  and  a  turning  basin  was  dredged  at  Greensboro. 
This  leaves  a  stretch  of  about  1,600  feet,  previously  dredged  to  7  feet, 
to  be  dredged  to  an  8-foot  depth,  and  for  restoration  of  the  channel 
where  it  has  shoaled  to  complete  the  project. 

The  maximum  draft  that  could  be  carried  June  30,  1900,  at  mean  low 
water,  over  the  shoalest  part  of  the  river  under  improvement  was  6.5 
feet. 

The  commerce  consists  largely  of  agricultural  products  and  canned 
goods.  The  tonnage  reported  for  1899  is  21,399  tons,  valued  at$l,040,957. 
in  1890  the  commerce  reported  was  6,904  tons,  valued  at  $164,192. 

July  1, 1899,  balance  unexpended |8, 152. 17 

June  30, 1900,  amount  expended  during  fiscal  year .-. .      7, 357. 45 

July  1, 1900,  balance  unexpended 794.  72 

July  1, 1900,  outetanding  liabilities 682.04 

July  1, 1900,  balance  available 112.68 


Amount  (estimated)  required  for  completion  of  existing  project 8, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1902,  in  addition  to  the  balance  available  July  1, 1900: 

For  works  of  improvement $4, 000. 00 

For  maintenance  of  improvement 2,000.00 


Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 
of  1899,  and  of  simdry  civil  act  of  June  4, 1897. 

(See  Appendix  J  12.) 


6,000.00 
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13,  La  Trajype  Hwer^  MouryUmd. — ^This  river,  formerly  called  Divid- 
ing Creek.  \%  in  Talbot  County,  eastern  shore  of  Maryland,  and  flow^s 
into  the  Choptank  River,  one  of  the  larger  tributaries  of  Chesapeake 
Bay.  It  is  about  3  miles  long,  has  no  fresh-water  inflow  at  the  nead, 
and  was  originally  only  4  feet  deep.  The  entrance  to  the  river  was 
seriously  obstructed  by  several  shoal  bars,  with  a  least  depth  of  9  feet 
in  the  nan*ow  channel,  which  was  very  tortuous  and  about  one-half  of 
a  mile  long.     The  average  rise  of  tide  is  1.55  feet. 

Previous  to  the  adoption  of  the  present  project  the  sum  of  $5,333. 50^ 
raised  by  private  subscription,  had  been  expended  in  dredging  at  the 
head  of  the  river  and  at  tne  bar  at  the  moutn.  The  average  depth  in 
the  river  was  thereby  increased  to  8  feet  and  the  channel  at  the  mouth 
was  somewhat  widened. 

The  present  project  for  improvement  provides  for  a  channel  150  feet 
wide  and  11  feet  deep  across  the  bar  at  the  mouth  and  for  a  channel 
75  feet  wide  and  8  feet  deep  at  mean  low  water  inside  the  river  as  far 
as  Trappe  Landing,  situated  at  the  head  of  navigation,  and  a  turning 
basin  at  the  latter  point.     The  estimated  cost  was  $7,250. 

Up  to  the  close  of  the  fiscal  year  ending  June  30, 1899,  $7,213.87  had 
been  expended  and  the  proposed  channel  within  the  river  had  been 
completed.  The  proposed  channel  at  the  mouth,  about  1,600  feet  long, 
had  Deen  dredgea  to  the  approved  width  of  150  feet  for  a  distance  of 
400  feet  and  to  a  width  of  100  feet  only  for  the  remaining  1,200  feet. 
No  work  has  been  done  during  the  past  fiscal  year.  The  channel  in 
this  1,200  feet,  therefore,  remains  to  be  widened  50  feet  in  order  to 
conform  to  the  approved  project,  and  it  is  estimated  that  to  complete 
it  $2,500  will  be  required  in  addition  to  the  amount  already  expended 
and  originally  estimated  as  the  cost  of  the  whole  improvement. 

The  maximum  draft  that  could  be  carried  June  30, 1900,  at  mean  low 
water,  over  the  shoalest  part  at  the  bar  was  probably  9  feet  and  in  the 
upper  river  1\  feet. 

In  1893,  when  the  improvement  of  the  river  began,  the  tonnage 
reported  was  29,094  tons,  valued  at  $897,450.  In  1899  the  commerce 
reported  was  12,593  tons,  valued  at  $226,950.  The  improvements  thus 
far  have  facilitate  commerce,  but  have  not  increased  it. 

July  1, 1899,  balance  unexpended $36. 13 

July  1, 1900,  balance  unexpended 36.13 

Amount  (estimated)  required  for  completion  of  existing  project 2, 500. 00 

Amount  tnat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1902,  in  addition  to  the  balance  unexpended  July  1 ,  1900 2, 500. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  ci\il  act  of  June  4,  1897. 

(See  Appendix  J  13.) 

i^.  Warwick  River ^  Maryl/md. — This  river,  formerly  named  Secre- 
tary Creek,  is  in  Dorchester  County,  eastern  shore  of  Maiyland,  and 
flows  into  the  Choptank  River,  one  of  the  larger  tributaries  of  Chesa- 
peake Bay.  It  is  a  small  tidal  basin  2  miles  long,  with  no  fresh-water 
influx  at  the  head,  and  was  originally  only  4  feet  deep.  The  avei'age 
rise  of  the  tide  is  1.7  feet. 

Before  the  adoption  of  the  present  project  about  $12,000  had  been 
expended  in  the  improvement  of  this  rive'r,  $6,000  b^  the  Greneral 
Government,  and  the  remaining  amount  by  private  parties.    The  pres- 
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ent  project  for  improvement,  which  was  proposed  in  a  report  on  a  sur- 
vey m  1891,  provides  for  a  channel  100  feet  wide  and  10  feet  deep  at 
mean  low  water  from  the  10-foot  depth  in  Choptank  River  to  Secre- 
tary Landing,  at  the  head  of  the  river,  including  a  turning  basin  at  the 
latter  point,  at  an  estimated  cost  of  $18,600. 

In  1892-93,  beginning  in  the  Choptank  River,  4,400  feet  of  the  chan- 
nel and  a  portion  of  the  turning  basin  were  dredgfed  to  a  depth  of  10 
feet  at  mean  low  water;  in  18%  the  turning  basin  was  dre^ed  and 
shoals  which  had  formed  at  the  Mud  Flats  and  Harrisons  Gut  were 
removed;  and  in  1898  the  channel  was  dredged  from  a  point  400  feet 
below  Cedar  Point  up  the  river  for  a  distance  of  1,900  leet,  to  Devils 
Wind  Gap,  and  a  cut  25  feet  wide  and  400  feet  long  was  dredged  across 
Spences  Bar,  just  below  the  entrance  to  the  turning  basin,  and  the 
turning  basin  was  redredged  at  several  places  where  it  had  shoaled. 
The  depth  made  in  these  operations  was  10  feet  at  mean  low  water. 

The  amount  expended  to  June  30,  1899,  on  the  improvement  of  this' 
river  was  $15,853.77,  of  which  $9,853.77  was  on  the  present  project. 

For  the  expenditure  of  the  $2,000  appropriated  by  the  river  and 
harbor  act  of  March  3,  1899,  contract  was  made,  after  due  advertise- 
ment, for  dredging  at  12.4  cents  per  cubic  yard,  place  measurement, 
and  under  this  contract  the  channel  was  dredged  in  AprU  last  to  a 
depth  of  10  feet  at  mean  low  water  and  100  feet  wide,  a  distance  of 
1,360  feet  from  opposite  the  upper  side  of  Devils  Wind  Gap  upstream, 
and  the  turning  basin  was  redredged  by  making  a  cut  600  feet  long  on 
the  north  side  and  one  540  feet  long  on  the  south  side,  the  width  of 
cutting  ranging  between  35  and  50  reet,  and  the  depth  made  being  10 
feet  at  mean  low  water.  This  leaves  about  450  feet  of  the  channel  at 
Devils  Wind  Grap  to  be  dredged  to  the  project  dimensions,  and  the 
restoration  of  the  channel  at  ouier  points  where  it  has  shoaled,  to  com- 
plete the  project.  ' 

The  maximum  draft  that  could  be  carried  June  30,  1900,  at  mean 
low  water  over  the  shoalest  part  of  the  river  was  9  feet. 

The  commerce  of  the  river  consists  mainly  of  agricultural  products. 
The  business  of  the  steamboat  line  for  the  year  is  reported  to  be  4,133 
tons,  valued  at  $211,587.  The  business  done  in  the  nver  by  the  numer- 
ous sailing  vessels  could  not  be  obtained.  It  is  believed  that  there  has 
been  no  material  change  in  the  commerce  since  the  improvements  were 
begun,  but  the  work  done  has  facilitated  navigation. 

July  1,  1899,  balance  unexpended $2,146.23 

June  30,  1900,  amount  expended  during  fiscal  year 1, 962.  79 

July  1, 1900,  balance  unexpended 183.44 

July  1,1900,  outstanding  habilitiee 171.05 

July  1, 1900,  balance  available 12.39 

Amount  (eetimated)  required  for  completion  of  existing  project 6, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1902,  in  addition  to  the  balance  available  July  1,  1900: 

For  works  of  improvement $3, 600. 00 

For  maint«:iance  of  improvement 400. 00 


Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867.  of  section  7  of  the  river  and  harbor 
act  of  1899,  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  ^  14.) 


4,000.00 
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15.  Nanticoke  Itivei%  Delaware  and  Maryland. — ^This  river  is  a  tidal 
stream,  its  head  waters  consisting  of  numerous  branches  rising  mainly 
in  the  northern  section  of  Sussex  County,  Del.  The  river  flows  in  a 
south-southwesterly  direction  into  Tangier  Sound,  Chesapeake  Bay, 
and  the  interests  for  the  improvement  of  the  river  center  at  Seaford, 
36  miles  from  the  mouth. 

The  river  and  harbor  act  of  August  18, 1894,  appropriated  $5,000  for 
improving  Broad  Creek  River,  Dela'Ware,  and  provided  that  as  much 
of  it  as  might  be  necessary  should  be  used  for  the  removal  of  the  bar 
extending  from  the  railroad  bridge  at  Seaf ord  toward  the  mouth  of  the 
Nanticoke  River.  With  this  appropriation  the  channel  was  dredged 
where  necessary  to  a  width  of  100  feet  and  a  depth  of  9  feet  at  mean 
low  water,  from  the  south  side  of  the  railroad  bridge  at  Seaford  to  a 
point  8,000  feet  below.  A  previous  appropriation  for  the  Nanticoke 
River,  in  1886,  was,  in  accordance  with  the  terms  of  the  law,  applied 
to  the  stream  known  as  Broad  Creek  River,  a  branch  of  the  Nanticoke 
River  extending  to  Laurel. 

The  project  for  the  improvement  of  the  Nanticoke  River  is  basv^d 
upon  a  sur\'ey  made  in  1895,  and  is  for  a  channel  9  feet  deep  at  mean 
low  water  and  100  feet  wide,  the  width  to  be  increased  to  about  150 
feet  at  sharp  turns  of  the  channel,  the  improvements  to  be  extended  to 
within  100  feet  of  the  county  bridge,  where  the  proposed  channel  is  to 
widen  out  fan  shape,  at  an  estimated  cost  of  $13,000. 

The  first  work  done  under  the  present  project  was  in  September  and 
October,  1898,  when  the  channel  above  the  railroad  bridge  was  widened 
and  deepened  to  near  the  county  bridge  at  Seaford,  a  distance  of  1,650 
feet.  The  depth  made  was  9  feet  at  mean  low  water,  and  the  width, 
starting  with  100  feet  at  the  lower  end,  was  gradually  increased  to  a 
maximum  of  280  feet  near  the  county  bridge,  measured  from  the 
wharves  there  across  the  river.  Below  the  railroad  bridge  the  channel 
was  dredged  to  the  approved  dimensions  for  a  distance  of  1,800  feet, 
covering  the  middle  ground  abreast  of  the  wharves;  and  about  2,500 
feet  below  the  lower  end  of  the  middle  ground  a  sharp  turn  in  the 
channel  was  removed.  The  base  of  the  cut  made  there  was  650  feet 
long.  The  result  of  these  operations  gives  a  channel  of  the  approved 
dimensions  between  the  railroad  and  county  bridges  and  down  to  deep 
water  below,  except  in  a  bend  about  2,900  feet  below  the  railroad 
bridge,  where,  on  account  of  a  sharp  turn,  the  channel  remains  to  be 
widened. 

The  amount  expended  on  this  improvement  to  June  30,  1899,  was 
$7,989.15,  of  which  $2,989.15  was  on  the  present  project. 

For  the  expenditure  of  the  $3,000  provided  by  the  river  and  harbor 
act  of  March  3,  1899,  a  contract  was  made  for  dredging  at  12.4  events 
per  cubic  yard,  place  measurement;  and  under  this  a  cut  ranging  in 
width  f rom  0  to  60  feet  was  made  at  the  bend  above  mentioned  on 
June  29  and  30,  1900,  for  a  distance  of  200  feet,  the  depth  made  being 
9  feet  at  mean  low  water. 

It  is  intended  to  continue  work  under  this  contract  in  widening  the 
channel  at  this  bend  to  150  feet,  and  to  redredge  where  found  necessaiy 
in  other  parts  of  the  river. 

The  maximum  draft  that  could  be  carried  June  30,  1900,  over  the 
shoalest  part  of  the  river  under  improvement  was  9  feet. 

The  shipments  for  the  year  are  reported  to  ha\*ip  been  17,221  tons, 
valued  at  $732,962.  Those  reported  in  1898  were  18,121  tons,  valued 
at  $659,031. 
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July  1, 1899,  balance  unexpended 13,010.85 

June  30, 190O,  amount  expended  during  fiscal  year 204. 82 

July  1,1900, balance  unexpended.... 2,806.03 

July  1, 1900,  outstanding  liabilities $190. 00 

July  1, 1900,  amount  covered  by  uncompleted  contracts 2, 616. 03 

2, 806. 03 

(See  Appendix  J  15.) 

16.  Broad  Creek  River ^  Delaware, — This  river  is  a  tidal  stream  and 
a  tributary  of  the  east  fork  of  the  Nanticoke  River,  which  flows  into 
the  Chesapeake  Bay. 

Before  improvements  were  commenced  in  1881  the  low-water  depth 
at  Laurel  was  2  feet;  below  the  town  it  was  in  some  places  only  1^  feet. 
At  the  close  of  the  fiscal  year  1889,  when  the  origmal  project  was  com- 
pleted, at  a  cost  of  $35,000,  a  channel  6  feet  deep  at  mean  low  water 
and  50  feet  wide  had  been  dredged  from  Bethel  to  Laurel,  a  distance  of 
nearly  3  miles,  and  contributed  toward  making  Laurel  an  important 
shipping  point  on  the  peninsula. 

The  project  for  improvement  proposed  in  a  report  upon  an  examina- 
tion made  to  comply  with  the  requirements  of  the  river  and  harbor  act 
approved  September  19, 1890,  provides  for  dredging  a  channel  70  feet 
wide  and  8  feet  deep  at  mean  low  water  from  Bethel  to  the  head  of 
navigation  at  Laurel,  at  an  estimated  cost  of  $15,000. 

Li  1893  the  channel  was  dredged  to  the  approved  dimensions  from  a 

Bnnt  1,000  feet  above  the  bridge  at  Bethel  to  about  680  feet  above 
itch's  upper  wharf,  and  an  additional  cut,  also  8  feet  deep,  but  only 
40  feet  wide,  was  dredged  for  a  length  of  215  feet  across  a  shoal  situ- 
ated just  beyond  the  section  of  the  channel  that  had  been  dredged  to 
the  full  width. 

The  river  and  harbor  act  of  August  18, 1894,  appropriated  $5,000  for 
the  improvement  of  Broad  Creek  River,  but  this  was  applied,  under 
the  terms  of  the  act,  to  the  removal  of  the  bar  which  extended  from  the 
bridge  at  Seaford,  on  the  Nanticoke  River,  to  the  mouth  of  that  river. 

The  next  appropriation,  that  of  $5,000  made  in  1896,  was  for  work 
on  Broad  Creek  River,  and  with  it  the  channel  was  dredged  between 
May  11  and  June  30,  1899,  to  the  approved  dimensions  from  a  point 
about  300  feet  above  Hitch's  upper  wharf,  upstream,  for  a  distance  of 
5,060  feet.  The  amount  expenaed  to  the  close  of  the  fiscal  year  1899 
was  $47,463.53,  of  which  $35,000  was  expended  before  the  adoption 
of  the  present  project,  and  $5,000  on  the  Nanticoke  River,  as  above 
stated. 

Under  contract  dated  September  25,  1899,  for  the  expenditure  of 
the  $5,000  appropriated  March  3, 1899,  dredging  was  begun  on  May  23, 
1900,  at  a  point  about  300  feet  below  the  pomt  where  operations  were 
suspended  under  the  preceding  contract,  owing  to  filling  in  from  the 
channel  above,  and  the  channel  was  dredged  to  a  width  of  70  feet  to  a 
point  600  feet  above  the  Delaware  Railroad  Bridge,  a  distance  of  3,000 
feet,  and  thence  for  a  distance  of  500  feet  to  a  width  of  but  60  feet, 
the  depth  made  being  8  feet  at  mean  low  water  throughout.  This 
brings  the  8-foot  channel  to  within  500  feet  of  the  County  Bridge  at 
the  upper  end  of  the  town  of  Laurel.  It  was  necessary  to  reduce  the 
width  at  the  upper  end  to  60  feet,  as  the  channel  there  is  narrow  and 
would  not  bear  a  greater  width  of  dredging  without  endangering  the 
wharves  on  both  sides  of  the  river,  and  the  width  through  the  Dela- 
ware Railroad  Bridge  was  made  55  feet.  During  the  progress  of  this 
BNG  1900 15 
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dredging  an  examination  was  made  of  the  work  done  last  year,  and  this 
shows  that  the  channel  has  well  maintained  itself.  The  result  of  these 
operations  is  a  good  channel  not  less  than  8  feet  deep  at  mean  low 
water  between  tne  towns  of  Bethel  and  Laurel. 

Further  operations  were  suspended  on  June  27,  with  the  understand- 
ing that  the  contractors  are  to  widen  the  channel  to  enable  vessels  to 
turn  around  at  a  point  about  500  feet  above  the  Delaware  Railroad 
Bridge  upon  the  completion  of  the  dredging  to  be  done  by  them  on  the 
Nanticoke  River,  provided  the  Department  can  in  the  meantime  obtain 
the  consent  of  the  riparian  owners  concerned. 

The  maximiun  drait  that  could  be  carried  June  30, 1900,  at  mean  low 
water,  over  the  shoalest  part  of  the  river  was  8  feet. 

The  commerce  of  the  river  as  reported  for  1899  is  17,976  tons, 
valued  at  $170,856.  This  is  less  than  in  1898,  and  no  statistics  for  prior 
years  are  available  for  comparison. 

July  1,  1899,  balance  unexpended 17,536.47 

June  30,  1900,  amount  expended  during  fiscal  year 3. 975. 60 

July  1,  1900,  balance  unexpended 3,560.87 

July  1,  1900,  outstanding  liabilities 12,600.00 

July  1,  1900,  amount  covered  by  uncompleted  contracts 960. 87 

3,560.87 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1902,  for  maintenance  of  improvement  in  addition  to  the  balance 
unexpended  July  1,  1900 1,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 
of  1899,  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  J  16.) 

17.  Wicomico  Rimer ^  Ma/rylcmd. — ^The  portion  of  the  river  at  and  just 
below  Salisbury  has  been  under  improvement  by  the  United  States 
since  1872.  At  that  time  the  navigable  channel,  with  a  minimum  depth 
of  8  feet  at  low  water,  extended  to  a  point  within  2  miles  of  Salisburv. 
The  extreme  upper  portion,  as  far  as  the  milldam  in  the  heart  of  the 
town,  was  quite  shoal,  and  had  an  average  depth  of  only  18  inches  at 
low  tide.  Between  1872  and  1885  a  channel  75  to  nearly  100  feet  wide 
and  7  feet  deep  at  low  water  was  dredged  from  deep  water  below  to 
the  drawbridge  in  the  town  at  a  cost  to  the  Government  of  about 
$50,000. 

The  present  project,  based  upon  a  survey  of  the  river  made  in  1889, 
provides  for  a  channel  9  feet  deep  at  mean  low  water  from  that  depth 
below  to  the  drawbridge  at  Salisbury,  the  width  to  be  from  100  to  150 
feet,  at  an  estimated  cost  of  $23,200. 

At  the  time  this  project  was  adopted  there  existed  a  7-foot  low- water 
channel  from  75  to  100  feet  wide  to  Salisbury.  In  the  winter  of 
1891-92  the  channel  was  deepened  to  9  feet  below  mean  low  water  for 
a  width  of  30  feet  between  tne  bridge  at  Salisbuiy  and  a  point  about 
100  feet  above  Goose  Island  wharf,  a  distance  of  9,250  feet.  In  the 
winter  of  1893-94  the  channel  was  dredged  to  the  project  dimensions 
from  the  bridge  at  Salisbury  to  a  point  3,930  feet  below,  and  in  1895 
the  channel  was  dredged  for  a  farther  distance  of  1,800  feet.  In  1898 
the  channel  was  dredged  to  the  project  dimensions  from  Williams 
Point  to  Goose  Island  wharf,  a  distance  of  2,750  feet,  and  above  Wil- 
liams Point,  where  the  channel  previously  dredged  had  shoaled  and 
narrowed  considerably,  six  cuts,  25  feet  wide  and  aggregating  2,925 
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feet  in  length,  were  dredged  to  the  approved  depth.  This  completed 
the  dredging  that  could  be  done  with  uie  appropriation,  and  the  con- 
tract for  this  improvement  was  closed  September  9,  1898. 

The  amount  expended  by  the  General  Government  to  June  30, 1899, 
in  the  improvement  of  this  river  was  $72,930.02,  of  which  $22,930.02 
had  been  expended  on  the  present  project. 

The  dredging  covered  by  the  project  has  been  completed,  but  an 
examination  of  the  river  maide  upon  the  completion  of  these  operations 
showed  that  owing  to  the  shoaling  of  the  channel  during  the  progress 
of  the  work  dredging  of  about  41,200  cubic  yards  would  be  necessary 
to  restore  it  to  the  project  dimensions.  The  estimate  submitted  here- 
with is  for  the  dreading  now  reauired  on  that  account,  no  provision 
for  maintenance  havmg  been  maae  in  the  original  estimate. 

The  commerce  of  the  river,  which  is  quite  varied,  was  reported  in 
1891,  before  the  improvement  on  the  present  project  was  begun,  as 
36,262  tons,  valued  at  $667,745.  That  reported  for  1899  is  262,292 
tons,  valued  at  $4,028,018. 

The  maximum  draft  that  could  be  carried,  June  30, 1900,  at  mean  low 
water,  over  the  shoalest  part  of  the  channel  was  9  feet,  the  project 
depth,  for  a  widtJi  of  40  feet. 

July  1,  1899,  balance  unexpended 1209.98 

June  30,  1900,  amount  expended  during  fiscal  year 267.98 

July  1,  1900,  balance  unexpended , 2.00 

Amount  (estimated)  required  for  completion  of  existing  project 6, 798. 00 

Amount  that  can  be  profiCably  expended  in  fiscal  year  endmg  June  30, 

1902,  in  addition  to  the  balance  unexpended  July  1, 1900 6, 800. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  J  17.) 

18.  Mcmokin  River ^  Marylcmd. — Before  improvements  were  com- 
menced in  1891  the  depth  of  water  at  the  mouth  of  the  river  at  the 
so-called  ''Mud  Flats"  was  between  1  and  2  feet  at  low  tide.  These 
flats  are  about  2i  miles  wide,  and  made  navigation  impossible  except 
at  high  water,  thereby  rendering  the  upper  part  of  the  river,  which 
has  a  very  fair  depth  and  width,  almost  useless  for  extensive  shipping 
purposes.    The  average  rise  of  the  tide  at  the  flats  is  2.6  feet. 

lliis  project  was  adopted  in  1890  and  is  based  upon  a  survey  made 
in  August  and  September,  1889.  It  provides  for  a  channel  6  feet  deep 
at  mean  low  water  and  100  feet  wide  from  Locust  Point  to  Sharps 
Point,  a  distance  of  about  2i  miles  and  embracing  the  section  called 
the  "Mud  Flats,"  at  an  estimated  cost  of  130,000. 

In  1891  a  cut  30  feet  wide  and  5  feet  deep  at  mean  low  water  was 
made  for  a  distance  of  13,515  feet  between  Locust  Point  and  Sharps 
Point,  and  in  the  upper  river,  above  Sharps  Point,  several  abrupt 
points  were  removea  and  navigation  upon  the  whole  river  thereby 
greatly  improved.  In  1892-93  the  cut  previously  made  at  the  mouth 
was  partly  redredged  and  the  whole  widened  to  60  feet.  The  depth 
made  was  6  feet  at  mean  low  water.  In  1895  the  channel  was  redredged 
to  a  depth  of  6  feet  at  mean  low  water  and  widened  to  80  feet  for  a 
length  of  3,520  feet. 

Tne  amount  expended  on  the  improvement  to  June  30,  1899,  was 
$18,975. 

Widening  of  the  60-foot  cut  at  the  mouth  was  continued  under  con- 
tract in  Jufy  of  the  past  year  for  a  length  of  700  feet,  and  the  channel 
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previously  made  was  redredged  for  a  distance  of  2,175  feet;  and  in 
the  upper  river  the  channel  was  dredged  to  a  depth  of  G  feet  at  mean 
low  water  from  that  depth  opposite  Dashiells  Creek  upstream  toward 
the  county  wharf  for  a  distance  of  4,940  feet,  the  width  made  being 
60  feet.  This  latter  work  was  done  under  the  tenns  of  the  act  making 
the  appropriation.  At  the  close  of  these  operations  there  was  a  chan- 
nel 6  feet  deep  from  Sharps  Point  to  about  a  mile  above  Dashiells 
Creek  and  a  slightly  less  depth  to  the  steamboat  wharf  above. '  At  the 
mouth  a  cut  6  feet  deep  had  been  dredged  for  a  length  of  13,515  feet, 
of  which  4,220  feet  was  80  feet  wide  and  the  remainder  60  feet  wide. 
Between  Oockerill  Point  and  Locust  Point,  where  the  work  on  the 
project  originally  began,  the  channel  had  shoaled  to  4  feet,  and  above 
that  year's  limit  of  dredging  operations  the  channel  for  a  distance  of 
1,600  feet  had  a  depth  at    s  shoalest  point  of  about  3  feet. 

The  river  and  harbor  act  of  March  3,  1899,  appropriated  $1,500  for 
continuing  this  improvement,  and  for  the  expenditure  of  this  a  con- 
tract has  oeen  made  for  dredging  at  12.4  cents  per  cubic  yard,  place 
measurement.  This  contract  includes  other  points  along  the  eastern 
shore  of  Chesapeake  Bay,  the  entire  work  to  be  completed  by  Decem- 
ber 1,1900. 

The  maximum  draft  that  could  be  carried  June  30, 1900,  at  mean  low 
water  over  the  shoalest  part  of  the  channel  between  Locust  Point  and 
Sharps  Point  was  3  feet,  and  in  the  river  to  the  steamboat  wharf  it  was 
about  6  feet. 

The  tonnage  in  1891,  when  work  was  begun  on  this  improvement,  was 
144,058  tons,  andits  valuation  $2,282,630.  Comnlercial  statistics,  stated 
to  be  incomplete,  for  1896,  give  a  tonnage  of  59,704  and  a  valuation  of 
$2,124,628.     None  have  been  received  for  1899.    • 

July  1,  1899,  balance  unexpended $5,625.00 

June  30, 1900,  amount  expended  during  fiscal  year 3, 848. 28 

July  1,  1900,  balance  unexpended 1,676.72 

July  1,  1900,  amount  covered  by  uncompleted  contracts 1, 500. 00 

July  1,  1900,  balance  available 176.72 

{Amount  (estimated)  required  for  completion  of  existing  project 7, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  J  18.) 

19.  PocmnoJce  Rwer^  Maryland. — This  river  has  been  under  improve- 
ment by  the  General  Government  since  1878.  In  1879  and  1880  $12, 500 
was  expended  on  work  below  Snow  Hill,  chiefly  in  the  rectification  of 
the  channel  by  the  turning  off  of  sharp  angles  and  giving  increased 
width,  the  depth  of  excavation  being  to  7  feet  at  mean  low  water;  and 
in  1888,  with  an  appropriation  of  $8,000,  a  cut-off  was  made  through 
the  low  neck  of  land  forming  four  abrupt  bends  just  below  Snow  Hul. 
At  the  close  of  these  operations  there  was  a  channel  not  less  than  80 
feet  wide  and  7  feet  deep  between  Snow  Hill  and  Shad  Landing,  a  dis- 
tance of  about  4i  miles. 

The  present  project  is  based  upon  a  survey  made  in  1894-95,  and  is  for 
dredging  the  cnannel  between  Snow  Hill  and  Shad  Landing  to  a  depth 
of  9  feet  at  mean  low  water  and  a  width  of  from  100  to  130  feet,  at  an 
estimated  cost  of  $14,000. 

With  the  appropriation  of  $5,000  made  by  the  river  and  harbor  act 
of  June  3, 1896,  the  channel  was  dredged  in  1897  at  nine  places  between 
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Nassawango  Creek  and  the  county  wharf  at  Snow  Hill,  resulting  in  a 
9-foot  channel  at  mean  low  water,  the  width  varying  between  80  and 
130  feet-  No  work  was  done  during  the  past  fiscal  year.  The  amount 
expended  for  the  improvement  of  this  river  to  June  30,  1899,  was 
$24,987.26,  of  which  f  20, 500  was  on  a  former  project. 

The  maximum  draft  that  could  be  carried  June  30, 1899,  at  mean  low 
water  over  the  shoalest  paii;  of  the  river  under  improvement  was  9  feet. 

For  the  expenditure  of  the  $3,000  appropriated  by  the  river  and 
harbor  act  of  March  3,  1899,  a  contract  for  dredging  has  been  made 
at  12.4  cents  per  cubic  yard,  place  measurement.  The  contract  includes 
other  places  along  the  eastern  shore  of  Chesapeake  Bay,  and  the 
dredging  is  to  be  completed  by  December  1,  1900. 

The  commerce  consists  mainly  of  agricultural  products.  The  busi- 
ness of  the  steamboat  line  to  and  from  points  on  the  river  for  the  year 
1899  is  reported  to  have  been  50,866  tons,  valued  at  $1,644,021.  That 
reported  m  1898  was  45,742  tons,  valued  at  $1,325,924. 

July  1,1899, balance  unexx)ended $3,512.74 

June  30, 1900,  amount  expended  during  fiscal  year 378. 43 

July  1, 1900,  balance  unexpended 3,134.31 

July  1, 1900,  amount  covered  by  uncompleted  contracts 3, 134. 31 

Amount  (estimated)  required  for  completion  of  existing  project 6, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1902,  in  addition  to  the  balance  unexpended  July  1,  1900: 

For  works  of  improvement $4,000.00 

For  maintenance  of  improvement 500. 00 

4,500.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acta  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act  of 
.    1899,  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  J  39.) 

20.  Removing  smiken  vessels  or  craft  dbsimiatmq  or  endcmgering  nam- 
gation. —  Wreck  of  schooner  Mary  H,  Bird. — ^This  was  an  old  wooden 
vessel  52  feet  long  and  18  feet  oeam  and  was  sunk  in  July,  1899,  in 
Little  Creek,  Delaware,  at  a  point  about  1  mile  below  Little  Creek 
Landing.  The  wreck  was  removed  between  March  28  and  April  2, 
1900,  and  the  debris  placed  ashore  above  high  water,  at  a  cost  of 
1325.71. 

Wreck  vn  Camhridge  Harbor^  Maryla/nd^  abreast  of  S.  Z.  Webster  & 
Sonf?  wka/rf, — This  was  the  bottom  frame  and  lower  side  planking  of  an 
old  flat-bottom  boat,  30  feet  long  and  about  7  feet  beam.  This  was 
removed  April  19  and  20,  1900,  by  breaking  it  up  and  placing  the 
broken  parts  ashore  above  high  water,  at  a  cost  of  f44.31. 

WrecK  of  schooner  Wm.  U.  Uoaxih, — ^This  is  an  old  schooner  53i  feet 
long,  16  feet  beam,  and  h\  feet  draft,  lying  sunk  between  Fishing  and 
Maddox  islands  in  the  Manokin  River,  Maryland.  The  vessel  was 
beached  and  abandoned  in  a  cove  near  by  last  summer,  but  during  the 
following  winter  was  carried  away  by  the  ice  and  dropped  in  the  place 
where  she  now  lies,  making  it  a  dangerous  obstruction.  Contract  for 
its  removal  was  approved  July  24,  1900. 

Wreck  of  hugeye  Columbia. — This  is  a  wooden  vessel  built  in  1892, 
63  feet  long,  22  feet  beam,  and  6  feet  draft,  and  was  wrecked  in  Feb- 
ruary, 1900,  near  the  steamboat  wharf  at  Deals  Island,  where  she 
now  lies  in  8  feet  of  water  at  low  tide.  Contract  for  its  removal  was 
approved  July  24,  1900. 

(See  Appendix  J  20.) 
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EXAMINATIONS  AND  SURVEYS   MADE    IN   OOICPLIANCE  WITH  RIVER  AND 
HARBOR  ACT  APPROVED  MARCH  3,   1899. 

The  preliminary  examiDations  and  surveys  of  the  following  localities, 
required  by  the  river  and  harbor  act  of  March  3,  1899,  were  made  by 
the  local  oflScer,  Gen.  William  F.  Smith,  United  States  agent,  major 
of  engineers,  U.  S.  A.,  retired,  and  reports  thereon  submitted  through 
the  Division  Engineer,  Col.  Peter  C.  Mains,  Corps  of  En^eers: 

i.  Preliminary  exa/mination  a/nd  survey  of  St.  Jones  jRwer^  Dda- 
ware. — General  Smith  submitted  reports  dated  May  8  and  November 
29, 1899,  respectively.  He  presents  a  project  for  improvement  at  an 
estimated  cost  of  $4:7,074.50,  and  states  that  such  improvement  is  war- 
ranted by  the  commerce  of  the  river,  in  which  view  the  division  engi- 
neer concurs.  The  reports  were  transmitted  to  Congrcjss  and  printed 
in  House  Doc.  No.  166,  Fifty-sixth  Congress,  first  session.  (See  also 
Appendix  J  21.) 

2.  Preliminary  examination  amd  survey  of  Elk  Ri/ver^  Maryland. — 
General  Smith  submitted  reports  dated  May  8  and  November  13, 1899, 
respectively,  with  plan  for  improvement  at  an  estimated  cost  of  $16,665 
and  $2,500  annually  for  mamtenance.  In  the  opinion  of  General 
Smith,  concurred  in  by  the  division  engineer,  this  expenditure  is  jus- 
tified by  the  conmiercial  interests  involved.  The  reports  were  trans- 
mitted to  Congress  and  printed  in  House  Doc.  No.  105,  Fifty-sixth 
Congi-ess,  first  session.     (See  also  Appendix  J  22.) 

3.  Preliminary  examination  a7idj>lan  and  estimate  for  improvement 
of  Hockhall  Harbor^  Maryland^  with  a  view  to  obtainina  a  channd 
through  Swam,  Point  Bar  and  in  the  vnner  ha/rbor. — General  Smith  sub- 
mitted report  dated  April  24, 1899.  The  cost  of  a  channel  150  feet 
wide  and  12  feet  deep  tnrough  Swan  Point  Bar  is  estimated  at  $23,925, 
and  in  the  inner  harbor  at  $19,140.  The  biennial  cost  of  maintenance 
is  estimated  at  $8,320  and  $888,  respectively.  A  channel  190  feet  wide 
and  12  feet  deep  is  estimated  to  cost  $31,515,  and  $8,320  every  two 
years  for  maintenance.  General  Smith  considers  the  locality  worthy 
of  improvement  by  the  General  Government,  and  his  views  are  con- 
currea  in  by  the  division  en^neer  and  by  me.  The  report  was  trans- 
mitted to  Congress  and  printed  in  House  Doc.  No.  99,  Fifty-sixth 
Congress,  first  session.     (See  also  Appendix  J  23.) 

^.  Preliminary  examination  and  survey  of  Queenstown  Harbor.  Mary- 
land.— General  Smith  submitted  reports  dated  March  22  and  October 
30,  1899,  respectively.  He  presents  a  plan  for  improvement  at  an 
estimated  cost  of  $23,100,  and  states  that  the  locality^  is  worthy  of 
improvement  by  the  General  Government,  in  which  view  the  division 
en^neer  concurs.  The  reports  were  transmitted  to  Congress  and 
printed  in  House  Doc.  No.  92,  Fifty-sixth  Congress,  first  session. 
(See  also  Appendix  J  24.) 

6.  Preliminary  examination  and  survey  of  Claiborne  Harbor^  Mary- 
land.— General  Smith  submitted  reports  dated  June  1  and  October  26, 
1899,  respectively,  with  plan  for  improvement  at  an  estimated  cost  of 
$17,490.  A  conditional  estimate  of  $2,500  for  extension  of  existing 
jetty  is  also  submitted.  The  locality  is  considered  by  the  local  officer 
and  the  division  engineer  to  be  worthy  of  improvement  by  the  Gen- 
eral Government,  and  I  concur  in  their  views.  The  reports  were  trans- 
mitted to  Congress  and  printed  in  House  Doc.  No.  81,  Fifty-sixth 
jM,  first  session,     (bee  also  Appendix  J  25.) 
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6,  Prdimim/iTy  excrniination  cmd  sv/rvei/  of  Tyashin  {Wetipquin) 
Greeks  Maryland,— Generfil  Smith  submitted  reports  dated  March  23 
and  Novemoer  14,  1899,  respectively,  with  plan  for  improvemefit  at 
an  estimated  cost  of  $13,200.  The  local  officer  is  of  opinion  that  the 
locality  is  worthy  of  improvement  by  the  General  Government,  and 
his  views  are  concurred  in  by  the  division  engineer.  The  reports  were 
transmitted  to  Congress  and  printed  in  House  Doc.  No.  109,  Fifty- 
sixth  Congress,  first  session.     (See  also  Appendix  J  26.) 

7.  JPrdzTninary  exa/rrdnation  Jbr  dredaing  channel  leading  to  Tangier 
Idand^  in  Tam/gier  Sounds  Virginia. — General  Smith  submitted  report 
dated  May  9, 1899.  In  his  opinion,  concurred  in  by  the  division  engi- 
neer and  by  me,  the  locality  is  not  worthy  of  improvement  by  the  Gen- 
eral Government.  The  report  was  transmitted  to  Congress  andprinted 
in  House  Doc.  No.  42,  Fifty-sixth  Congress,  first  session,  (bee  also 
Appendix  J  27.) 

EXAMINATIONS    BEQUIBED    BY    EMERGENCY    RTVER    AND    HARBOR    ACT 
APPROVED  JUNE  6,  1900. 

The  local  officer  was  also  charged  with  the  duty  of  making  prelim- 
inary examinations  of  the  following  localities,  required  by  tne  emer- 
gency river  and  harbor  act  of  June  6, 1900,  and,  if  possible,  reports 
Uiereon  will  be  submitted  in  time  for  transmission  to  (Jongress  at  its 
next  session: 

i.  Smyrna  Hiver^  Delaware^  with  a  view  to  securing  two  short  cross- 
cuts to  shorten  the  distance  from  the  head  of  nmyigation  to  Ddawa/re 
Bay. 

S.  MtspiUion  River ^  Delaware^  from  its  mouth  to  the  head  of  nam- 
gation^ 

3.  Harbor  at  Hanxre  de  Chrace^  Md,^  with  a  view  to  the  removal  of 
rocks  near  the  entrance. 

4-  Mahon  Ha/rbor^  Delaware. 

IMPROVEMENT  OF  PATAP8CX)  RIVER  AND  BALTIMORE  HARBOR, 

MARYLAND. 

This  district  was  in  the  temporary  charge  of  Lieut.  Charles  W.  Kutz, 
Corps  of  Engineers,  to  April  14, 1900,  and  in  the  charge  of  Lieut.  Col. 
O-  H.  Ernst,  Corps  of  Engineers,  since  that  date,  with  Lieutenant 
Kutz  under  his  immediate  orders.  Division  Engineer  Col.  Peter  C. 
Hains,  Corps  of  Engineers,  from  October  27,  1899,  to  April  14,  1900. 

1.  Patapsco  Rimer  amd  channel  to  Baltimore.,  Md. — ^Before  work 
was  begun  the  (controlling  depth  from  the  Chesaj)eake  Bay  to  Fort 
McHenry,  Baltimore  Harbor^  was  17  feet.  The  improvement  was 
commenced  in  1853  with  a  project  to  obtain  a  depth  of  22  feet  at  mean 
low  water  and  a  width  of  150  feet  from  Fort  McHenry  to  the  deep 
water  in  the  Chesai)eake  Bay  off  Swan  Point.  There  have  been  three 
succeeding  projects,  but  each  one  has  been  for  increasing  the  dimen- 
sions of  the  channel  and  making  some  modifications  in  the  direction  or 
location  of  it.  The  project  of  1853  was  followed  by  another  in  1871 
to  increase  the  width  to  400  feet  at  the  lower  end  of  the  channel,  grad- 
uated to  250  feet  at  the  upper  end;  to  deepen  it  to  24  feet  at  mean  low 
water,  making  a  change  in  direction  by  abandoning  the  lower  part  of 
the  Brewerton  division  and  intersecting  it  south  of  North  Point  with 
a  new  cut^  called  the  Craighill  channel,  leading  to  the  deep  water  off 
Sandy  Point,  thus  shortening  the  distance  ana  reducing  the  cost  of 
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mamtenance.  The  2tl:-foot  channel  was  completed  in  1874.  This  was 
followed  March  3, 1881,  with  a  project- to  increase  the  depth  to  27  feet 
at  mean  low  water  and  the  wiath  to  600  feet,  except  at  the  angles, 
where  it  was  to  be  over  1,2^0  feet,  and  to  make  another  change  in 
direction  by  excavating  a  cut-off  connecting  the  Brewerton  and  Craig- 
hill  divisions,  which  would  reduce  the  distance.  That  improvement 
was  accomplished  in  1892,  and  appropriations  amounting  to  $100,000 
followed  to  maintain  it.  The  act  of  June  3, 1896,  authorized  the  exist- 
ing project,  which  is  to  increase  the  depth  to  30  feet  at  mean  low  water, 
to  give  a  bottom  width  of  600  feet,  widened  in  the  bends,  the  side 
slopes  to  be  three  base  to  one  vertical,  at  an  estimated  cost  of  $2,500,000 
ana  an  annual  expenditure  of  $50,000  for  maintenance,  but  as  explained 
in  the  Annual  Report  of  the  Chief  of  Engineers  for  1899  (p.  203)  the 
full  amount  of  the  estimate  will  probably  not  be  required. 

Under  the  existing  or  30-foot  project  the  Fort  McHenry,  Brewerton, 
and  Craighill  divisions  had  been  dredged  to  a  width  of  230  feet,  and 
the  Cut-off  division  to  250  feet,  when  the  act  of  March  3, 1899,  author- 
ized a  contract  for  $1,000,000,  to  obtain  the  channel  of  the  project. 
Accordinglv  a  continuing  contract  was  entered  into  and  work  com- 
menced under  it  September  12,  1899.  The  dredging  in  the  fiscal  year 
has  amounted  to  1,959,773  cubic  yards  of  material,  and  has  resulted  in 
making  the  Fort  McHenry  division  from  330  to  480  feet  wide;  the 
Brewerton  division  from  275  to  320  feet  wide;  the  Cut-off  division  from 
290  to  450  feet  wide,  and  the  Craighill  division  from  330  to  380  feet 
wide,  and  there  is  now  a  maximum  draft  of  30  feet  at  mean  low  water 
that  can  be  carried  over  the  shoalest  portions  from  the  Chesapeake 
Bay  to  Baltimore  Harbor. 

The  amount  expended  on  this  improvement  up  to  the  close  of  the 
fiscal  year  ending  June  30,  1899,  was  $3,697,105.27. 

The  contractor  expects  to  complete  the  contract  by  December  31, 
1901,  which  will  require  an  appropriation  of  $475,352  to  meet  pay- 
ments under  it.  The  amount  of  the  appropriation  required  is  arrived 
at  as  follows:  The  continuous  contract  autnorized  was  for  $1,000,000. 
Appropriations  have  already  been  made  for  $524,648  to  make  pay- 
ments under  it,  leaving  a  balance  of  $475,352  still  to  be  appropriated. 
In  accordance  with  the  adopted  project,  an  appropriation  of  $50,000 
will  also  be  required  for  maintenance  for  the  fiscal  vear  ending  June 
30,  1902. 

The  tonnage  movement  of  the  port  has  been  as  follows: 


Fiscal  year  ending  June  30 — 

Tons. 

1889 3,243,017 

1890 4,237,361 

1LS91 4,495,469 

1892 5,224,042 

1893 4,607,176 

1894 4,752,946 


Fiscal  year  ending  June  30 — 

Tons. 

1895 4,794,964 

1896 5,363,894 

1897 6,868,120 

1898 7,339, 4a=> 

1899 6,843,620 

1900 7,941,580 


The  following  table  will  illustmte  the  statistics  of  the  port  during 
the  fiscal  year  ending  June  30,  1900: 

Dutiable  imports  have  increased |2, 501, 369. 00 

Free  imports  have  increased $7, 390, 453. 00 

Domestic  exports  have  increased $8, 332, 966. 00 

Tonnage  fforeign)  has  increased tons. .  108, 360 

Duties  collected  have  increased $748,  772.  76 

Duties  on  merchandise  in  bond  have  decreased $61, 669.  70 

Duties  on  merchandise  in  bond,  with  and  without  appraisement,  have 
increased • $1,936.27 
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July  1, 1899,  balance unexx>ended 1218,924.73 

Amount  appropriated  by  sundry  civil  act  approved  June  6,  1900 324, 648. 00 

543,572.73 

June  30,  1900,  amount  exx)ended  during  fiscal  year 110, 906. 44 

July  1,  1900,  balance  unexpended : 432,666.29 

July  1,  1900,  ontstanding  babilities $2,000.00 

July  1,  1900,  amount  covered  by  uncompleted  contracts. . .  730, 969. 02 

732,969.02 


Amount  (eetimated)  required  for  completion  of  existing  project 1, 575, 352. 00 

Amount  tbat  can  be  profitablv  expended  in  fiscal  year  ending  June 
30,  1902,  in  addition  to  the  balance  unexpended  July  1,  1900: 

For  works  of  improvement $475, 352. 00 

For  maintenance  of  improvement 50,000.00 

525,352.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor 
act  of  1899,  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  K  1.) 

2.  Channel  to  Curtis  Bay^  in  Patapsco  River ^  Baltimore  Harbor. 
Maryland. — Curtis  Bay,  about  4  miles  below  Baltimore,  had  a  Datura! 
deptn  of  22  feet  at  mean  low  water.  .  Owing  to  the  crowded  conditions 
in  the  main  harbor  at  Baltimore  commerce  is  seeking  an  outlet  therQ. 
It  required  deeT)ening  and  connecting  with  the  main  ship  channel  to 
make  it  available  for  deep-draft  vessels  using  the  port. 

The  original  and  only  project  is  to  be  found  in  the  Annual  Repk)i*t  of 
the  Chief  of  Engineers  for  1893,  page  1249,  and  is  for  a  channel  27 
feet  deep  at  mean  low  water  and  150  feet  wide  at  bottom,  from  the  main 
ship  channel  in  the  Patapsco  River  to  Curtis  Bay,  at  an  estimated  cost  of 
$85,000.  The  project  width  was  obtained  in  1893,  but  the  depth  lacked 
2  feet.  This  answered  the  needs  of  navigation  until  1899,  when  a 
decided  niovement  of  commerce  to  Curtis  Say  indicated  that  the  full 
project  depth  should  be  given.  Accordingly  a  contract  was  made  for 
the  expenditure  of  the  balance  available,  amounting  to  $12,000,  and 
with  tnose  funds  97,641  cubic  yards  of  material  was  removed  in  the 
.fiscal  year  ending  June  30,  1900,  making  the  channel  27  feet  deep  at 
mean  low  water  tor  a  width  of  70  feet. 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  June 
30, 1899  was  $28,000. 

Curtis  Bay  is  in  the  collection  district  of  Baltimore. 

July  1,  1899,  balance  unexpended $12,000.00 

June  30,  1900,  amount  expended  during  fiscal  year 11,861.93 

July  1,  1900,  balance  unexpended 138.07 

July  1,  1900,  outstanding  babilities 138.07 

Amount  (estimated)  required  for  completion  of  existing  project 45, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1902,  in  addition  to  the  balance  unexpended  July  1, 1900 20, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1»66  and  1867,  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  K  2.) 

S.  Harbor  of  sotdhwest  Battimore  {Sprvng  Garden)^  Md. — In  its  origi- 
nal condition  the  navigable  channel  way  had  a  controlling  depth  of  15 
feet  at  mean  Jow  water  in  one  portion,  although  the  depth  was  greater 
in  others.     The  width  was  contracted,  but  varying,  the  least  being 
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about  100  feet.  Navigation  was  not  available  for  the  deep-draft  vessels 
of  the  port  of  Baltimore. 

The  originally  adopted  project  (Annual  Report  of  the  Chief  of  En^- 
neers  for  1896,  pp.  1005-1007)  was  for  a  channel  27  feet  deep  at  mean 
low  water,  100  feet  wide  at  bottom,  with  side  slopes  of  1  on  3,  from  the 
main  ship  channel  hear  Fort  McHenry  to  the  foot  of  Eutaw  street,  with 
a  turning  basin  400  by  400  feet  near  the  upper  end,  at  an  estimated 
cost  of  $314,000. 

There  had  been  no  expenditures  up  to  the  close  of  the  fiscal  year 
ending  June  30,  1899. 

The  condition  of  the  improvement  June  30,  1899,  was  as  stated  in 
the  fii-st  paragraph. 

There  were  no  operations  in  the  fiscal  year  ending  June  30, 1900,  the 
appropriation  of  $5,000,  in  the  act  of  June  3,  1896,  being  too  small  to 
accomplish  any  useful  result. 

This  harbor  is  in  the  collection  district  of  Baltimore,  and  the  com- 
mercial statistics  of  that  port  include  it. 

July  1, 1899,  balance  unexpended $5, 000. 00 

July  1, 1900,  balance  unexpended 5, 000. 00 


Amount  (estimated)  required  for  completion  of  existing  project>. 309, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

V  1902,  in  addition  to  the  balance  unexpended  July  1,  1900 88, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  K  3.) 

^.  Rerrvomna  sunken  vessels  or  craft  obstructing  or  endangermg  navi- 
gation, — {a)  The  canal  boat  Hero  sunk  and  was  abandoned  in  the  Chesa- 
peake Bay,  oflf  Pooles  Island,  in  18  feet  of  water,  where  she  was  an 
obstruction  to  navigation.  With  the  assistance  of  the  U.  S.  steam 
tender  Sentinel  and  the  use  of  dj  namite  the  wreck  was  entirely  removed 
January  17-20, 1900,  at  a  cost  of  $150. 

(J)  The  schooner  Cecily  sunk  in  the  Patapsco  River,  near  the  main  ship 
channel,  was  an  obstruction  to  navigation  and  was  abandoned.     The 
dredge  Defender^  which  was  working  in  the  vicinity,  raised  the  wreck, 
carried  it  to  Baltimore,  and  beached  it  inside  the  pierhead  line  at  a  cost* 
of  $50. 

The  total  amount  expended  during  the  year  on  removal  of  wrecks 
was  $200. 

(See  Appendix  K  4r.) 

IMPROVEMENT  OF  POTOMAC  RIVER  AND  ITS  TRIBUTARIES;  OF  JAMES 
RIVER  AND  OF  HARBOR  AT  MILFORD  HAVEN,  VIRGINIA,  AND  OF 
CERTAIN  RIVERS  IN  VIRGINIA  ON  THE  WESTERN  SHORE  OF  CHES- 
APEAKE BAY;  PROTECTION  OF  JAMESTOWN  ISLAND,  VIRGINIA. 

This  district  was  in  the  charge  of  Lieut  Col.  Chas.  J.  Allen,  Corps 
of  Engineers. 

1.  Potomac  Rimer  at  Washington^  D.  C. — ^The  Potomac  River  is 
navigable  for  vessels,  both  steam  and  sail,  from  its  mouth  to  George- 
town, D.  C. ,  a  distance  of  113  miles.  At  Washington  it  changes  its  char- 
acter from  a  distinctly  fluvial  to  a  tidal  stream.  The  tide  rises  as  far  up 
as  Little  Falls,  3  miles  above  Georgetown,  but  the  flood  current  is  not 
perceptible  above  the  latter.  The  mean  range  of  tides  at  Washington 
IS  3  feet. 
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At  Little  Falls,  the  actual  head  of  navigation,  the  width  of  the  river 
at  low  tide  is  150  feet.  The  width  just  above  the  Aqueduct  Bridge, 
which  crosses  the  nver  at  Georgetown,  is  about  1,200  feet.  Below 
this  brid^,  along  the  water  front  at  Georgetown,  the  width  of  the 
river  gradiially  decreases  for  a  distance  of  one-half  mile  to  the  foot  of 
Thirty -first  street,  where  the  width  is  730  feet.  This  part  of  the  river 
is  known  as  Georgetown  Harbor,  and  its  navigation  was  formerly 
obstructed  by  several  dangerous  rocks,  which  were  removed  in  1876 
and  1883—1885.  The  depth  obtained  over  these  rocks  by  the  improve- 
ment was  20  feet  at  low  tide,  which  is  now  the  ruling  depth  in  the  har- 
bor. Georgetown  has  a  whart  frontage  of  4,000  feet,  extending  from 
the  Aqueduct  Bridge  to  the  mouth  of  Kock  Creek.  At  Easbys  Foint, 
1  mile  below  the  bridge,  the  river  width  is  974  feet.  Prior  to  the  rec- 
lamation of  the  flats  the  width  of  river  sharply  increased  from  Easbys 
Point  to  about  6,000  feet  off  the  foot  of  Seventeenth  street,  about  four- 
fifths  of  a  mile  below,  and  this  last-named  width  substantially  continued 
to  Giesboro  Point,  nearly  4  miles  below  Easbys.  Over  a  gt-eat  part  of 
this  width  there  was  a  large  deposit  of  the  sediment  carried  by  the 
river,  resulting  in  the  formation  of  bars  in  the  channel  and  of  wide 
ftits  on  the  left  bank. 

There  were,  in  1792,  three  channels  in  this  part  of  the  river,  but 
since  1834  there  have  been  but  two,  viz,  the  main,  formerlv  called  the 
Georgetown,  but  now  known  as  the  Virginia  Channel,  ana  the  Waih- 
ington  Channel. 

Long  Bridge,  1^  ifdles  below  Easbys  Point,  crosses  both  channels. 
The  Virginia  Chfuinel  was  obstructed  by  two  bars.  The  upper  bar 
extended  from  Long  Bridge  to  about  one-half  mile  below  Easbys  Point. 
The  ruling  depth  on  this  bar  was  8  feet  in  1857,  while  in  1871  it  was  10 
feet,  in  1873  it  was  13i  feet,  and  in  1881,  15  feet.  The  improvement 
was  due  to  frequent  dredging,  but  after  every  freshet  the  dredged 
channel  was  nearly  obliterated.  The  lower  bar,  3,200  feet  long,  was 
near  Giesboro  Point,  and  in  1874  had  a  ruling  depth  of  14  feet,  which 
was  increased  by  dredging  in  1874-75  to  16  feet.  This  was  the  niling 
depth  in  1881.  Between  these  two  bars  the  channel  had  depths  of  20 
to  30  feet.  Below  Long  Bridge  the  Washington  Channel  was  shoal; 
its  ruling  depth  in  1878  was  10  feet  for  the  greater  part  of  the  wharf 
front.  Off  tne  foot  of  N  street  the  depth  increased  to  12  feet,  thence 
gradually  deepened  to  22  feet  off  Greenleaf  Point,  where  the  Anacostia 
Kiver  enters  the  Potomac. 

The  depth  in  the  Washington  Channel  had  been  increased  by  dredg- 
ing, so  that  in  1881  a  depth  of  16  feet  could  be  found  along  the  greater 
part  of  the  wharf  front. 

The  flats,  which,  unaer  the  conditions  above  noted,  had,  prior  to  the 
present  project,  been  in  gradual  process  of  formation  for  a  long  time, 
extendea  from  the  Washington  shore  to  the  edge  of  the  Virginia  Chan- 
neL  Between  Easbys  Point  and  the  old  Seventeenth  street  wharf  a 
large  area,  in  some  places  1,500  feet  wide,  had  been  raised  by  accre- 
tions to  a  neight  of  about  a  foot  above  mean  low  tide.  Lar^e  (]^uanti- 
ties  of  sewage  were  carried  at  high  tide  over  these  flats  and  distributed 
by  the  flow  among  the  rank  growth  of  sedges  and  aquatic  plants  with 
which  the  flats  were  covered.  As  the  tide  fell  this  mass  of  sewage  was 
left  exposed  to  the  rays  of  the  sun.  These  conditions  combined  to 
generate  elHuvia  which  rendered  the  adjacent  portions  of  the  city 
almost  uninhabitable,  and  at  the  same  time  were  reported  as  causing 
malarial  and  other  diseases. 
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The  present,  which  is  the  original,  project  for  improvement,  was 
adopted  by  the  act  of  Congress  of  August  2, 1882.  It  has  for  its 
object  the  improvement  of  the  navigation  of  the  river  by  widening 
and  dee{)ening  its  channels,  reclamation  of  the  flats  by  depositing  on 
them  the  material  dredged  from  the  channels,  the  freemg  or  the 
Washington  Channel,  so  far  as  it  can  be  done,  of  sewage,  and  the 
establishment  of  harbor  lines  beyond  which  no  wharves  shall  be  built. 
To  effect  these  the  project  provided  for  20  feet  depth  in  the  channels 
at  low  water,  for  filling  in  the  flats  to  a  height  of  3  feet  above  the  flood 
plane  of  1877,  and  for  a  tidal  reservoir  or  basin  above  Long  Bridge, 
to  be  provided  with  inlet  and  outlet  gates  of  ample  dimensions,  to 
work  automatically,  and  so  arranged  as  to  admit  of  the  basin  being 
filled  from  the  Virginia  Channel  on  the  flood  tide  and  discharffed  into 
the  Washington  Channel  on  the  ebb.  An  ample  system  of  £:aiDage 
for  the  reclaimed  area  was  also  contemplated. 

A  training  dike  on  the  Virginia  shore,  extending  downstream  from 
the  foot  of  Analostan  Island,  was  added  to  the  project  in  1890. 

The  project  also  provides  for  the  rebuilding  of  Long  Bridge  at  an 
early  period  during  the  progress  of  the  improvement,  with  wide  spans 
upon  piers  offering  the  least  possible  obstruction  to  the  flow  of  the 
water,  and  the  interception  of  all  sewage  now  discharged  into  the 
Washington  Channel  and  its  conveyance  to  the  James  Creek  sewer 
cagal,  but  neither  of  these  works  was  included  in  the  estimated  cost  of 
the  improvement,  which  was  $2,716,365.  The  estimate,  as  revised  in 
1897,  is  $2,963,020. 

The  total  of  appropriations  for  this  work,  from  August  2,  1882,  to 
March  3,  1899,  is  $2,359,000. 

The  amount  expended  to  the  close  of  the  fiscal  year  ending  June  30, 
1899,  was  $2,206,718.29. 

The  expenditure  resulted  in  the  dredging  of  a  channel  20  feet  deep 
and  550  feet  wide  through  the  bar  above  Long  Bridge  and  in  restoring 
the  standard  20-foot  navigation  by  redredging  shoals  due  to  freshets;  in 
increasing  the  width  of  the  natural  channel  just  below  Long  Bridge  by 
50  to  500  feet  and  in  deepening  it  to  20  feet;  in  dredging  a  channel 
350  feet  wide  and  20  feet  deep  through  the  bar  in  the  Virginia  Channel 
near  Giesboro  Point;  in  dredging  the  Washington  Channel  to  a  width 
of  400  feet  and  a  depth  of  20  feet  for  a  navigation  channel,  and  in 
dredging  between  this  navigation  channel  and  the  wall  of  the  adjacent 
reclaimed  area  to  a  depth  of  12  feet;  in  dredging  at  the  junction  of  the 
Washington  and  Virginia  channels;  in  dredging  the  tidal  reservoir 
(1  1  acres)  to  a  depth  of  about  8  feet;  in  the  construction  of  the  reser- 
voir outlet,  and  in  the  construction  of  35,289  linear  feet  of  sea  wall,  of 
which  4,910  linear  feet  have  been  taken  down  and  relaid,  and  6,965 
linear  feet  of  training  dike. 

The  total  number  of  cubic  yards  of  material  dredged  from  the  chan- 
nels, from  the  conamencement  of  the  improvement  (1882)  to  date,  and 
deposited  on  the  flats  is  about  10,893,607  cubic  yards. 

The  area  of  land  reclaimed  by  these  operations  is  621.12  acres  (or 
including  reservoirs,  739.42  acres),  which  by  act  of  March  3,  1897, 
was  declared  to  be  a  public  park,  under  the  name  of  Potomac  Park. 

During  the  past  fiscal  year  the  dredging  by  Mr.  Clegg  was  continued 
slowly  and  at  irregular  intervals  up  to  December  22,  1899,  when  the 
work  was  suspended  by  the  contractor  and  was  not  resumed.  On 
April  7,  1900,  he  discontinued  the  contract,  which  was  accordingly 
annulled  May  9, 1900.     Eighty  thousand  three  hundred  and  eighty -six 
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Tons. 

1894 644,588 

1895 693,450 

1896 723,657 

1897 593,684 

1898 645,239 

1899 715,549 
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cubic  yards  of  material  was  dredged  and  deposited  upon  the  flats  during 
the  year. 

The  expenditures  of  the  fiscal  year  were  for  widening  and  deepening 
part  of  Virginia  Channel  above  Long  Bridge  and  adding  to  the  aeposit 
for  reclamation  of  the  flats. 

The  slowness  of  dredging  operations,  however,  has  permitted  a 
shoaliDj^  of  a  part  of  the  channel  above  the  bridge,  so  that  the  maxi- 
mum draft  at  mean  low  tide  which  could  be  carried  over  this  the 
shoalest  part  of  the  improvement  was  on  June  30, 1900, 15  feet.  A  short 
bar  has  also  recently  formed  at  the  entrance  to  the  Washington  Chan- 
nel, the  maximum  draft  over  which  at  the  same  stage  is  17  feet.  With 
these  exceptions  the  Washington  Channel  has  a  depth  of  20  feet,  and 
the  Virginia  Channel  the  same,  after  leaving  the  bar  above  Long 
Bridge.  It  is  expected  to  remove  these  shoab  under  a  new  contract 
during  the  coming  fiscal  jear. 

The  benefits  to  navigatioji  from  the  improvements  have  been  marked. 
Vessels  can  come  to  W^hington  loaded  more  heaviW  than  was  formerly 
the  case.  The  value  of  the  commerce  to  be  benefited  may  be  judged 
of  by  examination  of  the  following  table,  showing  the  conmierce  of  the 
port  of  Washington,  in  tons,  from  1887  to  1899,  inclusive: 

Tons. 

1887 618,972 

1888 581,675 

1889 488,680 

1890 519,696 

1891 551,219 

1892 766,954 

1893 653,433 

The  items  of  work  remaining  to  be  completed  are  as  follows:  The 
dred^ng  and  redredging  of  the  Virginia  Channel,  the  redredging  of 
the  Washington  Channel,  and  the  mising  of  the  remainder  of  the 
reclaimed  area  to  the  required  height,  the  dredging  of  the  tidal  reser- 
voir, the  completion  of  the  sea  wall,  the  construction  of  the  reservoir 
inlet,  and  the  completion  of  the  training  dike  on  the  right  of  the 
Viiyinia  Channel  above  Long  Bridge. 

Five  hundred  linear  feet  oi  sea  wall  will  have  to  be  built  at  the  north- 
east comer  of  the  tidal  reservoir  in  case  the  bathing  beach  shall  ever 
be  discontinued. 

The  simi  of  $200,000  can  be  profitably  expended  during  the  fiscal 
year  ending  June  30, 1902,  in  dredging  the  tidal  reservoir,  building 
the  inlet  gates,  dredging  the  channels  of  the  Potomac  and  depositing 
the  dredging  material,  and  extending  the  dike. 

July  1, 1899,  balance  unexpended 1152,281.71 

Jnne  30, 1900,  amount  expended  during  fiscal  year 22,385.53 

July  1, 1900,  balance  unexpended 129,896.18 

July  1,1900,  outstanding  liabilities 221.00 

July  1,1900,  balance  available 129,675.18 

Amount  (estimated )  required  for  completion  of  existing  project 594, 020. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1902,  for  works  of  improvement  and  for  maintenance,  in  addition  to  the 

balance  available  July  1,1900 200,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 

of  1899,  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  LI." 
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£.  Potomac  River  hdaw  Washington^  D.  C. — ^The  river  and  harbor  act 
approved  March  3, 1899,  contained  the  following  item: 

Improving  Potomac  River  at  and  below  the  dtv  of  Washington,  District  of  Colmn- 
bia,  one  hundred  thonsand  dollars:  Provided,  That  the  Secretary  of  War  may  enter 
into  a  contract  or  contracts  for  the  materials  and  work  necessary  for  tne  completion 
of  the  improvements  below  the  city  of  Washington,  in  accordance  ^th  the  project 
submitted  November  sixth,  eighteen  hundred  and  ninety-one,  to  be  paid  for  as  appro- 

E nations  mav  h^om  time  to  time  be  made  b^  law,  not  to  exceed  in  tne  afisregate  one 
undred  ana  fifty  thousand  dollars,  exclusive  of  the  amount  herein  ana  heretofore 
appropriated. 

The  project  mentioned  in  this  item  of  the  act  is  printed  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1892,  f»ge  1070,  and  conten^lates, 
besides  the  work  at  Washington,  dredging  at  the  Kettle  Bottom 
Shoals;  near  Maryland  Point;  near  Smiths  !roint,  and  at  Mattawoman 
Shoal,  near  Deep*  Point,  to  secure  a  depth  of  24  feet  at  low  tide,  the 
estimated  cost  of  the  work  at  the  tour  shoal  places  below  Washington 
being  $158,400. 

Following  ai*e  brief  descriptions  of  the  condition  of  each  of  the 
shoals  as  contained  in  the  project  of  1891: 

1.  Kettle  Bottom  Shoals. — ^The  Kettle  Bottom  Shoals,  which  are  the 
first  obstruction  to  24-foot  navigation  met  in  ascending  the  river,  com- 
mence 37  miles  from  the  mouth  and  extend  from  Cob  Point  to  Lower 
Cedar  Point,  a  distance  of  12  miles.  They  consist  of  small  shoals,  old 
oyster  beds,  underlaid  with  mud,  over  wmeh  are  depths  of  from  10  to 
16  feet,  scattered  over  the  river  in  an  irregular  fashion,  making  navi- 
gation diflScult  for  vessels  drawing  over  16  feet.  There  is,  however, 
an  old  channel  near  the  north  bank  of  the  river  through  which  24  feet 
can  be  carried  except  for  a  short  distance  near  Swan  Point,  where  there 
is  a  small  shoal  witn  a  ruling  depth  of  23  feet. 

2.  Maryland  Point  Shoal. — ^Tne  next  obstruction  is  Maryland  Point 
Shoal,  near  Mh.ryland  Point,  and  67  miles  from  the  mouth.  It  is 
7,000  feet  in  length,  has  a  ruling  depth  of  22  feet,  and  is  composed  of 
soft  mud. 

3.  Sfniths  Point  Shoals. — Near  Smiths  Point  are  two  shoals.  The 
lower,  commencing  about  one-half  mile  above  Maryland  Point  Shoals, 
is  about  4,500  feet  long,  has  a  ruling  depth  of  about  23  feet,  and  is 
composed  of  soft  mud.  About  one-half  mile  above  Smiths  Point  the 
upper  shoal  conmiences.  It  is  4,500  feet  long,  has  a  ruling  depth  of 
21  feet,  and  is  composed  of  soft  mud. 

4^  Malta/woman  Shoal. — After  passing  Upper  Smiths  Point  Shoal  no 
obstruction  to  24-foot  navigation  is  found  until  Mattawoman  Shoal  is 
reached,  82  miles  above  the  mouth  of  the  river.  This  shoal  is  15,300 
feet  long  and  has  a  ruling  depth  of  19.5  feet.  The  lower  part  is  com- 
posed of  sand  and  gravel,  underlaid  with  mud,  and  the  upper  part 
of  mud. 

At  the  close  of  fhe  fiscal  year  ending  June  30,  1899,  no  expenditure 
had  been  made,  and  there  was  consequently  no  change  from  the  con- 
ditions above  stated. 

During  the  fiscal  yeiar  ending  June  30,  1900,  proposals  were  invited 
for  dredging,  a  contract  was  made  for  the  entire  work,  and  dredging 
begun  at  Mattawoman  Shoal  March  26,  where  it  was  in  process  at  the 
close  of  the  year.  This  is  the  shoalest  of  the  obstructions  below 
Washington,  and  the  maximum  draft  that  could  be  carried  over  it  on 
June  30, 1900,  was  19i  feet,  the  dredge  not  having  completed  its  work 
at  this  shoaL 
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During  the  progress  of  dredging  at  Mattawoman  Shoal  what  appeared 
to  be  partly  disintegrated  ledge  rock  in  considerable  quantities  was 
encountered.  This  was  totally  unexpected,  the  survey  of  1891  not 
having  discovered  it.  Removal  of  ledge  rock  or  of  large  bowlders  is 
not  contemplated  by  the  terms  of  the  present  contract.  Its  removal 
may  cost  about  60  cents  per  cubic  yard  in  excess  of  the  contract  price 
per  vard  for  removal  of  material.  The  quantity  of  ledge  rock  and 
Ijowlders  at  Mattawoman  Shoal  requiring  removal  is  approximately 
estimated  as  60,000  cubic  yards.  Should  ledge  rock  and  large  bowl- 
ders be  encountered  at  the  other  shoals  in  the  same  proportion  to  the 
material  to  be  dredged  from  them  as  is  found  at  Mattawoman,  the 
total  amount  for  all  the  shoals — Mattawoman  Shoal  included — may  be 
approximately  riven  as  120,000  yards,  and  the  cost  of  removal  of  the 
same  as  about  ^60,000,  thus  increasing  the  cost  of  the  work  above 
what  is  represented  by  the  contract  now  in  force. 

The  engineer  officer  in  charge  estimates  $80,400  (the  diflference 
between  tne  estimate  of  1891  ana  the  sum  of  the  allotment  of  $26,000 
made  from  the  appropriation  of  March  3, 1899,  added  to  the  appropri- 
ation of  $52,000,  June  6,  1900— $78,000)  as  the  additional  amount  that 
should  be  available  for  completion  of  the  work. 

July  1,  1899,  balance  unexpended $26,000.00 

Amount  appropriated  by  sundry  civil  act  approved  June  6,  1900 62, 000. 00 

78,000.00 
June  30,  1900,  amount  expended  during  fiscal  year 11,858.72 

July  1,  1900,  balance  unexpended 66,141.28 

July  1,  1900,  outstanding  Labilities $112.00 

July  1,  1900,  amount  covered  by  uncompleted  contracts 57, 983. 00 

58,095.00 

July  1,  1900,  balance  available 8,046.28 

Amount  (estimated)  required  for  completion  of  existing  project 80, 400. 00 

Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1902,  in  addition  to  the  balance  available  Julvl,  1900 80,400.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  ana  of  sundry  civil  act  of  June  4^  1897. 

(See  Appendix  L  2.) 

S.  Occomuin  Creek^  Virginia, — Occoquan  Creek  is  a  tributary  of  the 
Potomac  Eiver,  which  it  enters  about  25  miles  below  Washington,  D.  C. 
The  stream  is  navigable  from  its  mouth,  at  Sandy  Point,  to  the  town  of 
Occoquan,  a  distance  of  4  miles.  Navigation  was  obstructed  by  four 
bars,  which  were  improved  between  1873  and  1880  by  dredging  and 
dike  construction  so  as  to  secure  a  navigable  depth  of  about  6  feet  at 
low  tide.  Four  appropriations  were  made  from  1873  to  1878,  amount- 
ing to  $25,000,  and  m  1880  the  improvement  was  regarded  as  completed. 
In  compliance  with  the  provisions  of  the  river  and  harbor  act  of  August 
11,  1888,  a  new  survey  of  the  creek  was  made  in  1889.  The  survev 
showed  that  of  the  channels  dredged  through  Lower  Mud,  Upper  Mua, 
Sand,  and  Occoguan  bars,  all,  excepting  that  dredged  through  Upper 
Mad  Bar,  had  filled  in  from  2  to  3  feet  in  depth  since  1880.  The  act  of 
September  19,  1890^  appropriated  $10,000  lor  improving  the  creek. 

The  project  adopted  December  5, 1890,  for  the  new  (present)  improve- 
ment comprises  dredging  of  channels  6  feet  deep  ana  from  100  to  150 
feet  wide  through  the  four  bars,  and  construction  of  dikes  required  to 
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secure  the  depths  obtained  by  dredging.  Estimated  cost  of  the  project, 
$4:5,000. 

The  total  of  appropriations  for  the  improvement  from  September  19, 
1890,  to  and  including  March  3,  1899,  is  $25,000. 

The  amount  expended  to  include  June  30, 1899,  was  $22,557.95.  It 
resulted  in  dredgmg  channels  from  100  to  150  feet  in  width  and  to  a 
least  depth  of  6  feet  through  the  four  bars,  and  in  construction  of 
1,585  linear  feet  of  dike  at  Occoquan  Bar  and  Sand  Bar. 

During  the  past  fiscal  year  the  channel  through  the  Lower  Mud  Bar 
was  restored  to  its  full  width  of  100  feet  and  depth  of  6  feet  at  low 
tide  by  dredging  done  in  November,  1899.  The  maximum  draft  that 
could  be  carried  thYough  the  channel  on  June  30, 1900,  at  low  tide  was 
6  feet,  and  the  width  of  the  channels  between  6-foot  contours  was  100 
feet.     No  dike  work  wajj  done  during  the  year. 

The  work  remaining  to  be  done  to  complete  the  project  is  extension 
of  the  dike  at  Sand  Bar,  construction  of  a  dike  at  Upper  Mud,  and 
such  dredging  as  may  be  necessary  to  restore  the  channel  dimensions 
called  for  by  the  project.  Owing  to  the  action  of  freshets  in  the  upper 
part,  and  to  the  great  width  of  the  lower  part  of  the  stream,  and  cross- 
tidal  currents  in  the  latter,  it  is  probable  that  occasional  redredging 
will  be  required  to  maintain  the  depth  even  after  the  essential  features 
of  the  project  shall  be  completed.  The  project  is  not,  therefore, 
regarded  as  capable  of  permanent  completion  as  regards  dredging. 

The  sum  of  ^,000  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30,  1902,  in  extension  and  construction  of  dikes,  and  in 
dredgmg. 

The  work  done  under  the  appropriations  for  this  improvement  has 
been  of  material  benefio  to  the  traae  and  commerce  connected  with  this 
locality  by  increasing  the  original  ruling  depth  of  3  feet  at  low  tide  to 
6  feet,  thus  obviating  the  delays  due  to  waitmg  for  tides  and  increasing 
the  available  draft  of  vessels  navigating  the  creek.  In  this  connection 
attention  is  invited  to  the  comparative  table  of  commercial  statistics 
appended  to  this  report.  The  articles  carried  through  the  channel  are 
mostly  sand  (for  building),  railroad  ties,  piles  and  wood,  coal,  fertil- 
izers, flour  and  grain,  and  miscellaneous  articles,  being  small  in  amount. 

Receipts  and  shipments  by  water. 


Tons. 

1897 15,835 

1898 29,865 


Total  for  seven  years 171, 656 


Tons. 

1891 8,205 

1892 56,705 

1894 8,900 

1895 10,475 

1896 41,670 

Of  the  total  tonnage  92,600  tons  were  sand. 

Repeated  efforts  were  made  to  obtain  comjnercial  statistics  for  1899, 
but  tney  could  not  be  procured. 

July  1,  1899,  balance  unexpended 12,442.05 

June  30,  1900,  amount  expended  during  fiscal  year 2,037.91 

July  1,  1900,  balance  unexpended 404. 14 

Amount  (estimated)  required  for  completion  of  existing  project 20, 000. 00 

Amount  that  can  be  protitably  expended  in  fiscal  year  ending  June  30, 

1902,  in  addition  to  the  balance  unexpended  July  1,  1900 4, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
.    harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  L  3.) 
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j^.  Nomini  CreeJc^  Virginia. — Noraini  Creek  enters  the  Potomac  River 
from  the  right  bank  about  82  miles  below  Washington.  In  1872  its 
navigation  was  obstructed  by  a  bar  of  oyster  shells  and  sand  at  its 
mouth,  over  which  but  3  feet  could  be  carried  at  low  tide.  There  was 
a  strong  cross  cuiTent  just  within  the  mouth.  After  passing  the  bar 
the  stream  widens,  and  8  feet  can  be  carried  for  about  3^  miles  to  Nomini 
Ferry,  while  5  feet  can  be  carried  for  about  6  miles  above  the  mouth. 

The  project  for  improvement,  adopted  in  1873,  provided  for  dredging 
a  channel  through  the  bar  100  feet  wide  and  9  feet  deep.  The  width 
was  increased  to  150  feet  in  1879,  in  ord«r  to  meet  the  increased  ti-ade. 
In  1885  the  project  was  again  modified  by  increasing  the  proposed  width 
to  200  feet,  at  a  cost  of  |62,^00.  In  1888  the  estimate  was  increased 
to  $72,500,  the  channel  having  shoaled  on  account  of  suspension  of 
work  from  1883  to  1889.  It  was  difficult  to  secure  permanent  results, 
the  channel  being  exposed  to  north  and  northwest  winds  and  to  cross- 
tidal  currents.  The  deterioration  of  the  channel  outside  White  Point 
was  thought  to  be  largely  due  to  material  carried  into  the  channel  by 
the  flood  and  ebb  currents  of  Currioman  Bay.  In  order  to  maintain 
the  channel,  the  project  was  modified  in  1890  to  embrace  the  following: 
The  dredged  channel  to  be  150  feet  wide  and  9  feet  deep;  a  jetty  to  be 
constructed  from  White  Point  on  the  east  and  one  from  Cedar  Island 
on  the  west;  dikes  to  be  built  inside  White  Point  to  check  the  cross 
currents.  Estimated  revised  cost,  $72, 500.  Examination  made  in  1897 
showed  that  the  east  jetty  should  be  made  400  feet  longer,  and  that  both 
jetties  should  be  made  higher  than  originally  projec^d,  the  increased 
cost  bringing  the  estimate  up  to  $105,000. 

The  total  of  appropriations  for  the  improvement  up  to  and  including 
March  3,  1899,  is  $70,000. 

The  amount  expended  to  June  30,  1899  ($59,981.58),  resulted  in  a 
channel  150  feet  wide  and  9  feet  deep  in  the  greatei*  part  of  the  outer 
channel,  and  the  construction  of  819  linear  feet  of  the  east  jetty. 

During  the  fiscal  year  ending  June  eSO,  1900,  the  outer  channel  was 
redredg^  where  it  had  shoaled,  and  the  standard  depth  of  9  feet  bv  a 
width  of  140  and  150  feet  was  restored  throughout  the  channel.  Iriis 
work  was  done  by  contract.  The  maximum  depth  that  could  be  car- 
ried through  the  channel  at  low  tide  on  June  30,  1900,  was  9.7  feet. 

It  was  the  intention  to  raise  the  east  jetty  by  contract,  but  the  one 
bid  received  was  regarded  as  too  high  and  was  rejected.  It  was  then 
determined  to  do  the  work  by  hired  labor.  Accordingly  work  was 
begun  June  5,  1900,  and  was  in  progress  at  the  close  of  the  fiscal  year. 
Ab^ut  130  linear  feet  of  jetty  was  raised  during  the  year. 

The  total  of  freight  transported  through  the  channels  under  improve- 
ment, 1889-1898,  IS  196,110  tons.  The  freight  carried  was  coal,  farm 
produce,  grain,  lumber,  oysters,  railroad  ties,  general  merchandise, 
and  wood.     The  tonnage,  by  years,  is  given  below. 

The  work  required  for  completion  of  the  project  is  completion  of 
the  east  jetty,  construction  of  the  west  jetty,  and  some  redredging  of 
the  channels. 

The  sum  asked  for  the  fiscal  year  ending  June  30,  1002,  is  to  be 
applied  to  jetty  construction  and  dredging. 

ENG  1900 16 
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Tonnage  by  years. 


Tons. 

1889 13,642 

1890 15,825 

1891 62,300 

1892 '21,000 

1893 17,668 


Tons. 

1894 25,100 

1896 16,250 

1896 7,425 

1897 7,370 

1898 9,640 


Repeated  eflforts  were  made  to  obtain  commercial  statistics  for  1899, 
but  tney  could  not  be  procured. 

July  1,1899,  balance  unexpended... 110,018.42 

June  30, 1900,  amount  expended  during  fiscal  year 2,066.29 

July  1, 1900,  balance  unexpended 7,963.13 

July  1, 1900,  outstanding  liabilities $656.00 

July  1, 1900,  amount  covered  by  uncompleted  contracts 2, 005. 00 

2,561.00 

July  1, 1900,  balance  available 5,402.13 

Amount  (estimated )  required  for  completion  of  existing  project 35, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1902,  in  addition  to  the  balance  available  July  1, 1900 12, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  L  4.) 

5,  Lower  Machodoc  Creek ^  Virginia. — ^This  creek  is  a  tidal  estuary 
on  tbe  right  bank  of  the  Potomac  River  and  about  85  miles  below 
Washington,  D.  C.  It  has  a  navigable  length  of  about  4  miles.  The 
width  between  banks  at  the  mouth  is  1  mile  and  between  the  12-foot 
contours  the  channel  width  exceeds  3,000  feet.  The  lower  part  of  the 
creek  for  a  distance  of  li  miles  above  the  mouth  is  three-fourths  of  a 
mile  to  a  mile  in  width,  with  a  navigable  depth  of  13  feet,  affording 
a  safe  harbor  during  northeast  to  southeast  storms. 

At  the  Narrows,  2  miles  above  the  mouth,  the  stream  suddenly  con- 
tracts to  a  width  of  650  feet,  and  the  channel  is  obstructed  by  a  sand 
bar  over  which  but  4  feet  could  be  carried  at  low  tide.  This  bar  con- 
stituted the  principal  obstruction  to  navigation. 

After  passing  Narrows  Bar  a  depth  of  10  to  14  feet  is  found  in  the 
channel,  gradually  shoaling  to  about  9  feet  near  Cupelo  Point,  3  miles 
above  the  mouth,  and  thence  to  about  6  feet  at  Drum  Bay,  the  head 
of  navigation,  4  miles  above  the  mouth. 

The  present  approved  project,  adopted  November  29, 1892,  provides 
for  dredging  a  channel  150  feet  wide  and  9  feet  deep  at  low  tide  through 
the  bar  at  me  Narrows.  The  estimated  cost  was  originally  f  15,0W. 
This  estimate  was  revised  in  1897  and  reduced  to  $11,100. 

The  total  appropriations,  to  include  that  of  $1,500  by  act  of  March 
3,  1899,  is  $9,000. 

The  total  expenditures  to  the  close  of  the  year  ending  June  30, 1899, 
was  $7,473.13.  It  resulted  in  a  channel  through  Narrows  Bar  150  feet 
wide  and  6  feet  deep  on  the  sides,  a  depth  of  9  feet  existing  over  a 
width  of  from  90  to  110  feet 

During  the  past  fiscal  year  the  9-foot  channel  was  widened  by  dredg- 
ing on  the  east  and  west  sides.     Owing  to  the  small  appropriation  the 


^  This  statement  is  for  sailing  vessels  only.    The  steamers  carry  the  great  bulk  of 
grain  and  merchandise. 
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amount  of  dredginff  was  limited.  Upon  its  completion  there  resulted 
a  channel  through  IJarrows  Bar  150  feet  wide  and  9  feet  deep  for  a 
length  of  about  1,150  feet  (or  about  two-thirds  of  the  length  of  the 
bar)  and  from  90  to  110  feet  wide  and  9  feet  deep  through  the  remain- 
der of  the  bar,  the  sides  of  this  latter  portion  being  6  feet  deep  for  a 
total  width  of  150  feet. 

The  maximum  draft  that  could  be  carried  June  30,  1900,  over  the 
shoalest  portion  of  the  channel  was  9  feet  at  mean  low  water. 

The  benefit  to  navigation  and  commerce  from  the  work  already 
done  has  been  considerable,  as  large  sailing  vessels  and  re^ar  lines 
of  steamers  now  enter  the  creek,  which  was  impossible  previous  to  the 
improvement. 

Repeated  efforts  have  been  made  to  obtain  commercial  statistics  for 
this  work,  but  without  success. 

The  sum  asked  for  the  fiscal  year  ending  June  30,  1902,  can  be 
profitably  expended  in  continuance  of  dredging. 

Jolyl,  1899,  balance  unexpended $1,526.87 

Jane  30,  196o,  amount  expended  during  fiscal  year 1, 304.  74 

July  1,  1900,  balance  unexpended 222.13 

Amount  (estimated)  required  for  completion  of  existing  project 2, 100. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1902,  in  addition  to  the  balance  unexpended  July  1, 1900 2, 100. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
,    harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  L  5.) 

6.  JiappahannockHwer^  Virginia. — The  Bapmhannock  River  is  nav- 
igable from  its  mouth  in  Chesapeake  Bay  to  Fredericksburg,  Va. ,  a 
distance  of  106  miles.  The  lower  part  of  the  river  has  the  character 
of  a  tidal  estuary,  the  width  varying  from  1  to  3.5  miles.  The  ruling 
depth  at  the  mouth  is  5  fathoms,  and  this  depth  holds  to  Jones  Point, 
28  miles  above,  while  17  feet  can  be  carried  to  within  1  mile  of  Tappa- 
hannock,  which  is  41  miles  from  the  mouth.  Above  TappahannocK  the 
river  has  a  tortuous  course,  and  above  Port  Royal,  29  miles  from  Fred- 
ericksburg, it  flows  between  high  banks.  The  width  at  Fredericks- 
burg is  a^ut  350  feet,  gradually  increasing  to  about  1,500  feet  at  Port 
Royal.  In  1871,  prior  to  the  inception  of  the  improvement,  6  feet 
could  be  carried  to  within  a  mile  of  Fredericksburg,  and  thence  4  feet 
to  the  town. 

The  obstructions  to  navigation  before  improvement  was  undertaken 
were  nine  bars  between  Tappahannock  and  Fredericksburg,  over  which 
the  rulinff  depths  were  from  4  to  10}  feet.  The  chief  obstructions 
were  in  tne  12i  miles  of  river  below  Fredericksburg,  and  where  seven 
of  the  bars  were  found.  Of  these  bars,  Frederic&burg  Bar,  with  a 
least  depth  of  4  feet,  and  Spottswood  Bar,  4  miles  below  Fredericks- 
burg, with  a  least  depth  of  6  feet,  caused  the  most  delay  to  steamboats 
and  vessels. 

The  original  project,  approved  in  1871,  was  to  secure  a  channel  100 
feet  wide  and  10  feet  deep  by  dredging  and  the  construction  of  dikes 
from  Fredericksburg  to  Tappahannock,  the  wrecks  obstructing  the 
channel  to  be  removed.  The  nrst  estimate  of  the  cost  of  this  improve- 
ment was  $83,760.  In  1879  the  project  was  amended  so  as  to  provide 
for  dred^ng  a  channel  100  feet  wide  and  10  feet  deep  through  the 
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bars  between  Fredericksburg  and  Port  Royal,  and  one  200  feet  wide 
and  15  feet  deep  between  Port  Royal  and  Tappahannock,  for  a  larger 
class  of  vessels;  the  depths  secured  by  dredging  to  be  maintained  by 
a  system  of  wing  dams  and  training  dikes,  to  be  built  of  piles  and  sheet 
piling,  or  of  piles  and  brush  or  logs,  the  dikes  being  also  required  in 
some  cases  to  secure  the  dredged  material  from  being  carried  back  into 
the  river. 

The  total  cost  of  the  revised  project,  which  is  the  present  approved 
project,  was  estimated  at  $381,600. 

The  appropriations  for  this  work  from  March  3,  1871,  to  March  3, 
1899,  aggregate  $267,500.     ' 

The  amount  expended  to  June  30, 1899,  was  $251,352.50.  The  work 
done  resulted  in  me  partial  improvement  of  seven  bars  between  Fred- 
ericksburj^  and  Port  Royal,  by  means  of  dredging  and  rock  excavation, 
construction  of  dikes  and  removal  of  wrec£  wnich  obstructed  navi- 
gation. 

During  the  fiscal  year  ending  June  30, 1900,  the  construction  of  418 
linear  feet  of  dike  at  Fredericksburg  Bar  begun  during  the  preceding 
year  was  completed,  and  dredging  under  contract  was  in  progress  at 
the  close  of  the  year  at  Pollock  Bar,  4,435.6  cubic  yards  having  been 
excavated  during  the  year. 

The  work  done  to  date  has  resulted  in  a  channel  aflFording  a  maxi- 
mum depth  at  mean  low  tide  of  8  feet  to  Fredericksburg  and  9i  feet 
to  within  4^  miles  of  that  place. 

The  work  remaining  to  complete  the  project  is  continuation  of  dredg- 
ing and  dike  construction  necessary  to  secure  the  required  dimensions 
of  channel. 

The  range  of  tide  at  Fredericksburg  is  3  feet  and  at  Urbana,  16  miles 
from  the  mouth,  it  is  H  f^et. 

The  value  of  the  improvement  may  be  inferred  from  an  examination 
of  the  following  table  of  commercial  statistics: 

Tonnage  for—  Tons.    '  Tonnage  for—  Tona. 

1888 83,600  I  1895 ^51,466 

1890 83,830  I  1896 '161,196 


1892 1126,333 

1893 »141,750 

1894 '144,070 


1897 '158,108 

1898 '166,586 

1899 '167,862 


The  principal  articles  of  commerce  are  grain,  oysters,  fertilizers, 
cattle,  larm  produce,  and  general  merchandise. 

At  Fredericksburg  Bars  new  deposits  of  sand  are  formed  by  each 
recurring  freshet,  and  the  annual  reports  for  a  number  of  years  past 
have  referred  to  the  necessity  of  an  annual  appropriation  of  %7,500  for 
removal  of  such  deposits.  The  timber  dikes  for  regulation  of  the  chan- 
nels, built  to  elevations  of  about  6  feet  above  low  tide,  have  suffered 
considerably  from  decay,  and  the  sum  of  $2,500  is  estimated  as  neces- 
sary for  their  repair  and  maintenance. 

The  sum  of  $15,000  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30,  1902,  in  channel  improvement  in  accordance  with  the 
approved  project. 

During  the  ensuing  fiscal  year  the  unexpended  balance  will  be  applied 
to  dredging  at  Fredericksburg  and  Pollock  bars  (the  latter  about  1  mile 
below  Fredericksburg),  and  to  repair  of  dikes  at  the  first-named  bars. 

'Furnished  by  Mr.  William  D.  Scott,  FredericksbuiK,  Va. 
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July  1,  1899,  balance  unexpended $16,147.05 

June  30,  1900,  amount  expended  during  fiscal  year 3,187.24 

July  1,  1900,  balance  unexpended 12,960.26 

July  1,  1900,  outstanding  liabilities $250.00 

July  1,  1900,  amount  covered  by  uncompleted  contracts 5, 670. 00 

5,920.00 

July  1,  1900,  balance  available 7,040.26 


Amount  (estimated )  required  for  completion  of  existing  project 114, 000. 00 

Amount  that  can  be  profitably  expenaed  in  fiscal  year  ending  June  30, 
1902,  in  addition  to  the  balance  available  July  1,  1900: 

For  works  of  improvement $15, 000. 00 

For  maintenance  of  improvement 10, 000. 00 

25,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  18i66  and  1867,  of  section  7  of  the  river  and  harbor  act 
of  1899,  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  L  6.) 

7.  Urbana  Greeks  Virginia, — Urbana  Creek  enters  Rapimhannock 
River  from  the  right  bank  at  a  point  about  16  miles  above  its  mouth. 
In  1874  a  bar  existed  outside  the  mouth  over  which  but  6i  feet  depth 
could  be  carried  at  low  tide.  In  1882  a  shoal  within  the  creek,  having 
a  least  depth  of  7  feet,  and  near  the  town  of  Urbana,  was  regarded  as 
obstructing  steamboat  navigation. 

The  project  for  improvement  adopted  in  1879  comprised  excavation 
of  a  channel  150  feet  wide  and  10  feet  deep  through  the  outer  bar; 
estimated  cost,  $20,000.  This  project  was  modified  in  1883  to  include 
dredging  through  the  inner  ba^  and  in  1888  to  include  jetties  at  the 
moum  to  mainbiin  the  channel.  The  revised  estimated  cost  was 
$a4,580. 

On  account  of  the  exposed  position  of  the  channel  through  the  outer 
bar  the  work  suffered  from  tne  action  of  northwesterly  winds,  which 
caused  shoaling  in  the  channel  and  a  diminution  in  its  width.  In  April, 
1897,  a  survey  was  made  to  determine  the  extent  of  change  in  the 
channels  and  an  estimate  rendered  in  June  following  of  the  cost  of 
completing  the  project  by  dredging  and  constructio^i  of  a  jetty  to 
protect  the  channel  dredged  through  the  outer  bar.  This  cost,  aaded 
to  the  amounts  expended  to  date,  increases  the  estimated  cost  of  the 
present  project  to  $70,000. 

The  appropriations  for  this  work  from  March  3,  1879,  to  March  3, 
1899,  aggregated  $33,500.  The  amount  expended  to  June  30,  1899, 
was  $29,963.87.  It  resulted  in  securing  a  channel  10  feet  deep  and 
150  feet  wide  through  the  outer  bar.  The  shoal  within  the  creek  was 
several  years  ago  oredged  to  some  extent,  but  during  the  suspension 
of  operations  it  had  partially  re-formed  and  required  redredgmg,  the 
ruling  depth  being  8i  feet. 

During  the  past  fiscal  year  a  channel  10  feet  deep  and  135  feet  wide 
has  been  dredged  through  the  bar  inside  the  creek  and  a  small  turning 
basin  provided  at  the  steamboat  wharf. 

The  maximum  depth  on  June  30,  1900,  was  about  9.7  feet  at  mean 
low  water. 

The  improvement  has  been  of  benefit  to  conmierce  and  navigation 
by  permitting  the  entrance  of  sailing  vessels  to  the  creek  and  enabling 
one  of  the  steamers  of  the  Weems  Line,  Baltimore  to  Fredericksburg, 
to  enter  the  creek  and  land  at  the  wharf. 
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The  value  of  the  commerce  and  navigation  of  the  stream  is  indicated 
by  the  following  table  of  commercial  statistics;  the  principal  articles 
of  conrmierce  are  oysters,  tobacco,  railroad  ties,  coal,  grain,  and  lumber. 


Commercial  tiatistics. 


Calendar  year— 

Reported 

by  Mt.  F.  A. 

Bristow. 

Reported 
by  Mr.  J.  D. 

Qresitt. 

1891 

Tcnu. 
19.500 
20.095 
55.885 
82.895 
66.530 
137.485 
153.875 

Tbfu. 
22,100 
17,  lit 
61.290 

1892 

1893 

1894 

88.305 

1895.                       

92,320 

1896 

183.925 

1897 

181,600 

Commercial  statistics  received  for  1898  and  1899  are  not  in  a  form  to  be  used. 

The  sum  of  $9,000  is  asked  for  the  fiscal  year  ending  June  30, 1902,  to 
be  expended  in  dredging  and  maintenance  of  the  channel  by  jetty 
work. 

July  1,  1899,  balance  unexpended $3,534.13 

June  30,  1900,  amount  expended  during  fiscal  year 2,564.81 

July  1,  1900,  balance  unexpended 

July  1,  1900,  amount  covered  by  uncompleted  contracts 

July  1,  1900,  balance  available 


969.32 
189.62 


779.  70 


Amount  (estimated)  required  for  completion  of  existing  project 36, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1902,  in  addition  to  the  balance  available  July  1 ,  1900 9, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  L  7.) 

S.  Harbor  at  Milford  ITaA)en>,  Va. — Milford  Haven  is  a  tidal  estuary 
of  Chesapeake  Bay,  situated  on  its  western  shore,  near  Cheriy  Point 
at  the  mouth  qf  riankatank  River,  and  about  35  miles  north  of  Old 
Point  Comfort.  The  haven  is  about  4  miles  long  and  from  one-half 
mile  to  1  mile  wide.  Its  general  direction  is  northwest  and  southeast 
The  depth  in  the  channel  ranges  from  6i  to  15  feet,  but  is  generally  7 
feet  or  more.  The  haven  has  two  entrances,  one  at  the  northwest  end, 
at  Hills  Bay,  an  arm  of  the  Piankatank  River,  about  2  miles  from 
Cherry  Point,  and  another  at  the  southeast  end,  on  Chesapeake  Bay, 
about  5  miles  below  Cherry  Point,  thus  separating  from  the  mam 
shore  a  considerable  body  of  land  known  as  Gwynns  Island.  Both 
entrances  are  obstructed  by  bars.  The  southeast  entrance  is  exposed, 
and  as  the  bar  has  a  ruling  depth  of  but  5  feet  is  but  seldom  used. 
The  northwest  entrance  from  riankatank  River  is  the  one  ^nerally 
used  by  vessels  and  steamers  entering  the  haven,  and  before  improve- 
ment the  bar  obstructing  this  entrance  had  a  ruling  depth  of  8  teet. 

The  original — which  is  also  the  present— project  for  improvement 
was  adopted  by  act  of  Congress  of  March  3,  1899,  and  proposed  the 
dredging  of  a  channel  10  feet  deep,  with  a  minimum  widtn  of  200  feet, 
through  this  bar  at  an  estimated  cost  of  $12,500. 

By  act  of  Congress  approved  June  6,  1900,  it  was  provided  that 
"The  unexpended  balance  of  the  appropriation  for  the  improvement 
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of  the  harbor  at  Milford  Haven,  Virffinia,  or  any  pait  thereoi,  may, 
in  the  discretion  of  the  Secretary  of  War,  be  used  for  the  improvement 
of  the  bar  within  said  harbor.'^  This  inner  bar  has  a  ruling  depth  of 
about  8  feet,  but  it  was  not  included  by  the  act  of  March  3,  1899,  in 
the  original  survey  or  pix)ject,  which  provided  only  for  the  bar  at  the 
"entrance." 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  June 
30,  1899,  was  $8.  No  work  of  improvement  had  then  been  done,  but 
an  examination  of  the  outer  bar  made  in  June,  1899,  showed  that  the 
general  confi^ration  of  the  bar  had  remained  the  same,  while  the  shoal 
point  had  built  out  more  into  the  channel,  and  the  ruling  depth  had 
increased  to  9.8  feet. 

Proposals  for  dredging  the  outer  bar  were  opened  August  26,  1899, 
and  a  contract  was  made  with  A.  M.  Clegg  &  Co.,  of  Washington, 
D.  C.  The  contractors  having  failed  to  commence  work  at  the  time 
specified,  the  contract  was  annulled  December  23,  1899.  The  work 
was  readvertised  and  a  contract  made  with  the  Norfolk  Dredging 
Company. 

Work  under  this  contract  was  begun  April  24,  1900,  and  was  in 
process  at  the  close  of  the  fiscal  year,  at  which  time  9,826.7  cubic 
yards  had  been  removed,  affording  a  channel  10  feet  deep  at  low  water, 
with  a  minimum  width  of  about  50  feet  entirely  through  the  outer  bar. 

The  balance  of  the  appropriation  remaining,  when  the  dredging  of 
the  outer  bar  has  been  completed,  will  be  applied  to  work  upon  the 
inner  bar.  About  $5,000  additional  will  be  required  to  complete  the 
latter  channel. 

The  present  ruling  depth  on  the  outer  bar  is  10  feet.  On  the  inner 
liar  it  is  8  feet,  which  is  the  maximum  dmft  that  can  be  carried  at 
low  water  over  the  shoalest  part  of  the  channel. 

Commercial  statistics  for  this  improvement  could  not  be  procured. 

July  1,  1899,  balance  unexpended $12,492.00 

June  30,  1900,  amount  expended  during  fiscal  year 1, 510. 21 

July  1,  1900,  balance  unexpended 10,981.79 

July  1,  1900,  outstanding  liabilities $161.00 

July  1,  1900,  amount  covered  by  uncompleted  contracts 7, 804. 00 

7,965.00 

July  1,  1900,  balance  available 3,016.79 

I  Amount  (estimated)  required  for  completion  of  existing  project 5, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1902,'  in  addition  to  the  balance  available  July  1,  1900 3, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  L  8.) 

9.  York  River^  Virginia. — York  River  is  41  miles  long  and  discharges 
into  Chesapeake  Bay  about  16  miles  above  Old  Point.  Entering  the 
river,  24  feet  can  be  carried  for  32  miles,  or  up  to  Potopotank  Bar,  9 
miles  below  Westpoint.  In  1880  the  ruling  depth  on  this  bar  was  18.5 
feet.  Westpoint  JBar,  the  next  obstruction  to  navigation,  commences 
about  2  miles  below  and  extends  up  to  Westpoint.  Before  improve- 
ment it  had  a  ruling  depth  of  15.5  feet. 

The  original  project  for  improvement,  adopted  in  1880,  proposed 
dredging  channels  22  feet  deep  and  200  feet  wide  through  the  bars. 
In  1&4,  on  account  of  growth  of  tirade,  the  width  was  increased  to  400 
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feet,  and  in  1887  the  project  was  further  amended  to  include  construc- 
tion of  a  dike  along  the  right  bank  at  Westpoint  Bar  to  maintain  the 
channel.  Total  cost  of  the  revised,  which  is  the  present,  project, 
8308  800 

Total  amount  expended  to  June  30,  1899,  $223,978.70.  The  work 
done  resulted  in  a  dredged  channel  105  feet  wide  and  22  feet  d^p  at 
Potopotank,  and  one  22  feet  deep  and  160  to  260  feet  in  width  at  West- 
point  Bar.  This  latter  channel  narrowed  and  shoaled,  and  had  to  be 
redredged.  A  training  dike  10,142  feet  long  wa«  constracted  at  West- 
point  Bar,  at  which  point  the  last  dredging  was  done  in  1895.  An 
examination  made  in  April,  1897,  of  the  work  at  this  bar  showed  that 
the  part  of  the  channel  dredged  in  1895  waa  in  serviceable  condition, 
it  being  22  feet  or  more  in  depth  and  150  to  200  feet  wide,  the  dike 
evidenuy  having  the  desired  eflfect.  Examinations  of  the  channel  made 
in  June,  1898,  and  May,  1900,  also  showed  continued  favorable  action 
of  the  dike. 

A  large  and  important  conmierce  has  been  benefited  by  this  improve- 
ment. Westpoint  was  for  years  the  cotton-shipping  point  for  the 
Southern  Railway  Company,  and  in  1894  there  were  shipped  at  this  port 
72,235  tons  of  cotton  and  206,706  tons  of  general  merchandise.  The 
total  of  shipments  for  that  year,  as  reported,  was  379,808  tons.  Seven 
hundred  and  fifty -eight  arrivals  and  clearances  of  steamers  drawing 
over  10  feet  were  repoited  for  that  year. 

The  following  table  shows  the  tonnage  of  the  river  from  1888  to  1894: 


Reported  for—  Tons. 

1888 285,480 

1889 328,353 

1890 418,190 

1891 304,338 


Reported  for—  Tons. 

1892 345,569 

1893 351,390 

1894 379,808 


The  Southern  Railway  Company  in  1896  established  a  new  terminal 
and  shipping  point  at  Norfolk,  Va.,  and  freight  carrying  on  the  river  is 
reportedas  having  fallen  off  considerably  in  consequence  of  the  transfer. 

Efforts  have  been  made  to  procure  commercial  statistics  for  years 
subsequent  to  1894,  but  without  success. 

In  view  of  the  falling  off  in  extent  of  commerce,  the  views  of  those 
regarded  as  most  directly  interested  in  the  navigation  of  the  river  were 
sought  as  to  the  present  needs,  in  the  way  of  width  and  depth  of  chan- 
nels, of  vessels  navigating  the  river.  The  weight  of  opinion  appeared 
to  be  that  the  improvement  should  proceed,  notwithstanding  the  trans- 
fer of  the  said  terminal  and  shipping  facilities.  Attention  is  invited 
to  the  correspondence  in  this  connection  attached  to  Appendix  J  8  of 
the  Annual  Report  of  the  Chief  of  Engineers  for  1897. 

On  account  of  the  existing  conditions,  the  officer  in  eharge  suggested 
the  maintenance  of  the  channels  already  dredged,  so  that,  whenever 
required,  work  under  the  full  project  might  be  resumed. 

During  the  past  year  no  field  work  was  done  excepting  the  placing 
of  a  few  fascines  and  mattresses  by  hired  labor  at  the  lower  end  of  the 
dike  at  Westpoint  Bar  to  prevent  erosion.  An  examination  of  the 
channel  was  also  made. 

The  maximum  draft  in  the  shoalest  part  of  the  channel  from  the 
sea  (Chesapeake  Bay)  to  Westpoint  which  could  be  carried  June  30, 
1900,  was  20  feet  at  mean  low  water  at  Westpoint  Bar. 

While  the  amount  of  river  commerce  is  still  below  what  it  was  prior 
to  1896,  the  establishment  of  new  industries  at  Westpoint  is  produc- 
ing an  increase  in  the  river  business.     The  appropriation  available 
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will  therefore  be  applied  during  the  coming  fiscal  year  in  widening 
the  channel  at  Westpoint  Bar  and  in  strengthening  the  dike.  The 
sum  of  $10,000  is  estimated  for  the  fiscal  year  ending  June  30, 19.02,  to 
be  applied  to  dredging  and  maintenance  of  dike  and  channel. 

July  1,1899,  balance  unexpended $15,771.30 

June  30, 1900,  amount  expended  during  fiscal  year 4, 194. 63 

July  1, 1900,  balance  unexpended 11, 576. 77 

July  1, 1900, outstanding  liabilities 20.00 

July  1,1900, balance  avaUable 11,556.77 

Amount  (estimated )  required  for  completion  of  existing  project 69, 050. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1902,  in  addition  to  the  balance  available  July  1, 1900 10,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  L  9.) 

10.  Mattaponi  River ^  Virginia, — ^The  Mattaponi  is  navigable  for 
small  steamers  and  vessels  from  its  mouth  to  Aylett,  about  39  miles, 
and  can  be  made  navigable  for  small  barges  from  Aylett  to  Monday 
Bridge,  16  miles.  The  obetructions  to  a  5i-foot  navigation  below 
Aylett  consist  of  seven  bars,  upon  v^hich  the  ruling  depths  at  low  tide 
vary  from  2.4  to  3.8  feet.  Above  Aylett  there  are  numerous  bars, 
but  no  work  on  them  has  been  proposed.  The  river  was  also  obstructed 
by  snags,  wrecks,  and  overhanging  trees. 

The  original  project  for  improvement,  adopted  in  1880,  provided  for 
removal  of  snags,  wrecks,  and  leaning  trees  below  Monday  Bridge  and 
the  improvement  of  the  bars  below  Aylett,  so  as  to  give  a  depth  of  5^ 
feet  at  low  tide  and  a  channel  width  of  40  feet.  This  project  was 
•extended  by  the  terms  of  the  river  and  harbor  act  of  July  13,  1892, 
which  provided  for  the  removal  of  snags  as  far  up  as  Guineas  Bridge, 
near  Milford  Station,  on  the  Richmond,  FredericKsburg  and  Potomac 
Railroad.     Estimated  cost  of  project,  $72,100. 

From  June  14, 1880,  to  June  3, 1896,  both  dates  inclusive,  appropri- 
ations aggregating  $29,800  were  made  for  this  improvement.  Of  this 
amount  there  was  expended  to  June  30,  1899,  the  sum  of  $24,883.94, 
which  resulted  in  the  removal  of  snags,  logs,  and  overhanging  trees 
from  the  river  between  Robinson  Bar  and  Monday  Bridge  and  in  keep- 
ing the  river  below  Aylett  free  from  such  obstructions,  and  also  in  the 
construction  of  2,297  linear  feet  of  dike  at  Robinson  Bar. 

Proposals  for  dredging  were  twice  invited  in  1897.  Onlv  one  bid 
was  received,  which  was  rejected  as  too  high  in  price.  Further  action 
was  then  deferred  until  conditions  should  be  more  favorable. 

The  work  already  done  upon  this  river  has  been  of  benefit  to  the 
existing  commerce,  the  amount  of  which  is  shown  by  the  following 
table.  As  snags  and  other  obstructions  form  in  greater  or  less  degree 
after  every  freshet,  much  of  the  work  done  has  had  to  be  gone  over 
again.  Before  any  work  for  improvement  was  undertaken  the  trade 
was  limited. 

T<nmagey  by  years. 


Tons. 

1890 32,650 

1891' 52,060 

1802* 32,690 


1893' 36,420 

1894' 39,300 


^  Furnished  by  Mr.  E.  T.  Lamb,  Westpoint,  Va. 
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Commercial  statistics  for  the  years  1895-1898  could  not  be  procured. 
The  total  tonnage  of  the  river  for  1899  is  stated  as  about  44,700  tons. 

There  is  now  one  steamer  plying  between  Westpoint  and  Walker- 
ton  (29  miles).  Above  this  point  a  lighter-draft  steamer  runs  to 
Aylett,  38.8  miles  above  Westpoint.  Below  Walkerton  numerous 
vessels  load  with  wood,  lumber,  etc.,  jfor  coast  ports. 

The  maximum  draft  that  could  be  carried  at  mean  low  water  over 
the  shoalest  part  of  the  channel  June  30, 1900,  was  2.5  feet,  at  Walker 
Bar. 

The  sum  of  $3,000,  estimated  for  the  fiscal  year  ending  June  30, 
1902,  is  to  be  applied  to  continuance  of  work  under  the  existing 
project. 

During  the  fiscal  year  ending  June  30, 1900,  snags,  logs,  and  similar 
obstructions  were  again  removed  from  Westpoint  to  Dunkirk,  a  dis- 
tance of  42  miles.  The  river  is  now  practically  clear  of  such  obstruc- 
tions from  its  mouth  to  Dunkirk. 

July  1,  1899,  balance  unexpended $4,916.06 

June  30,  1900,  amount  expended  during  fiscal  year 794.74 

July  1,  1900,  balance  unexpended 4,121.32 

Amount  (estimated )  required  for  completion  of  existing  project 42, 300. 00 

Amount  that  can  be  profitably  expenaed  in  fiscal  year  ending  June  30, 

1902,  in  addition  to  the  balance  unexpended  July  1, 1900 3, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  L  10.) 

11.  Pamunkey  River ^  Virginia. — ^I'he  Pamunkey  River  is  navigable 
from  its  mouth,  at  Westpoint,  on  York  River,  to  Hanovertown,  a  dis- 
tance of  about  59  miles.  Seven  feet  of  depth  at  low  water  can  be  car- 
ried to  Buckland  Bar,  38i  miles  above  Westpoint.  Above  this  bar  are 
six  bars,  extending  along  the  river  for  about  15i  miles,  the  ruling 
depths  on  which  vary  from  b^  to  1^  feet,  excepting  on  the  Upper  or 
Inaian  Table  Bar,  which  is  exposed  at  low  tide.  Besides  these  bars 
are  logs,  snags,  and  overhanging  trees. 

The  project  for  improvement,  adopted  in  1880  and  amended  in  1885, 
contemplated  7-foot  navigation  to  Bassett  Ferry,  47  miles  from  West- 

Bnnt;  thence  5  feet  to  Wormley  Landing,  54  miles;  thence  3  feet  to 
anovertown,  the  7-foot  channel  to  have  a  width  of  100  feet  and  the 
other  channels  40  feet.  The  wrecks,  snags,  logs,  and  trees  obstructing 
navigation  between  Garlick  Ferry  and  Hanovertown  were  also  to  t^ 
removed.  The  cost  of  this  amended  project,  which  is  the  present 
project,  was  estimated  at  $32,500. 

The  total  expenditure  to  June  30, 1899,  was  $21,852.01.  It  resulted 
in  removing  several  times  snags  and  similar  obstructions  from  about 
30  miles  of  river,  in  removing  parts  of  seven  wrecks,  and  in  partly 
improving  Spring  and  Skidmore  bars,  43  and  47  miles,  respectively, 
from  Westpoint. 

jProposals  for  dredging  were  twice  invited  in  1897.  Only  one  bid 
was  received,  which  was  rejected  as  too  high,  and  further  action  was 
deferred  until  conditions  should  be  more  favorable. 

During  the  fiscal  year  ending  June  30, 1900,  snags,  logs,  and  similar 
obstructions  were  again  removed  from  White  House  to  1  mile  above 
Wormley  Landing,  a  distance  of  28  miles.     The  river  is  now  prac- 
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tically  clear  of  such  obstructions  from  its  mouth  to  within  2  miles  of 
Hanovertown. 

The  maximum  drafts  that  could  be  carried  at  mean  low  water  over 
the  shoalest  part  of  the  channels  June  30, 1900,  were  as  follows:  In  the 
7-foot  channel,  5.3  feet;  in  the  5-foot  channel,  3.5  feet,  and  in  the  3-foot 
channel,  2.2  feet. 

The  commerce  of  this  river  amounted,  according  to  reports  received, 
to  50,i20  tons  in  1893,  and  42,250  tons  in  1894,  the  greater  part  of  the 
latter  being  railroad  ties  and  wood.  There  is  scarcely  anv  trade  on 
the  5  miles  immediately  below  Hanovertown.  Commercial  statistics 
for  the  years  1895  to  1898  could  not  be  obtained.  The  total  tonnage  of 
the  river  for  1899  is  stated  as  about  44,600  tons. 

The  work  remaining  to  be  done  to  complete  the  existing  project 
consists  in  dredging,  construction  of  dikes,  and  removal  of  snags  and 
logs.  The  sum  of  $3,000,  estimated  for  the  fiscal  year  ending  June 
30,  1902,  is  to  be  applied  to  that  work. 

July  1,  1899,  balance  unexpended $3,647.99 

June  30,  1900,  amount  expended  during  fiscal  year 766.42 

July  1,  1900,  balance  unexpended 2,881.57 

'Amount  (estimated )  required  for  completion  of  existing  project 7, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1902,  in  addition  to  the  balance  unexpended  July  1, 1900 3, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  dvil  act  of  June  4, 1897. 

(See  Appendix  L  11.) 

12.  James  River ^  Virainia, — Prior  to  1870  a  small  sum  had  been 
expended  with  some  advantage  to  navigation,  but  the  improvement 
was  not  regularly  undertaken  hy  the  United  States  until  that  jear. 
The  obstructions  to  navigation  existing  in  1870  consisted  of  artificial 
as  well  as  natural  ones.  The  artificial  obstructions  had  been  placed  in 
the  river  during  the  war  of  1861-1865  to  prevent  the  national  fleets 
from  reaching  Richmond.  These  consisted  of  sunken  vessels  and  other 
impediments.     There  were  also  remains  of  military  bridges. 

The  depths  at  mean  low  water  in  1870,  before  operations  commenced, 
were  as  follows: 


Locality. 


RJchmondtoGoodeRockB 

Goode  Rocks 

Richmond  Bar 

Richmond  Bar  to  Drewry  Bluff. 

Drewry  Bluff  to  Curies 

Curies  to  Hampton  Roads 


Distances. 

Depths. 

MUe». 

Feet. 

2 

8 

.25 

7 

.75 

7 

3.75 

9 

14 

al 

80 

14.8 

a  In  bend  at  Dutch  Gap,  now  avoided  by  Dutch  Gap  Cut-off. 

The  original  project  was  to  give  18  feet  depth  at  full  tide  to  Rich- 
mond, with  a  channel  width  of  180  feet  from  Harrisons  Bar  to  the  city 
docks,  the  excavation  in  rock  to  be  18^  feet.  The  average  rise  of  tide 
is  2i  feet.  Work  on  this  project  was  well  advanced  when  Congress, 
July  5,  1884,  adopted  another  of  22  feet  at  mean  low  tide  from  Kich- 
mond  to  the  sea.  The  width  to  be  given  the  channel  is  400  feet  from 
the  sea  to  City  Point,  300  feet  from  there  to  Drewry  Bluff,  and  thence 
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200  feet  to  Richmond,  estimated  to  cost  $4,500,000.  A  large  part  of 
the  excavation  has  been  and  will  be  in  solid  rock,  and  the  cost  is  neces- 
sarily great.  Opemtions  consist  in  dredging,  rock  excavation,  and  the 
contraction  and  regulation  of  the  waterway  by  means  of  dikes  and 
jetties. 

Work  has  been  generallv  done  first  on  the  sboalest  places  in  the  river, 
with  a  view  to  obtaining  the  greatest  benefit  to  conmierce  in  the  short- 
est time. 

The  amount  expended  on  the  improvement,  to  include  June  30, 1899, 
was  $1,769,352.69.  It  resulted  in  a  channel  18  feet  deep  at  mean  low 
tide,  and  generally  75  to  100  feet  in  width  from  Hampton  Roads  to 
within  775  feet  of  the  Richmond  city  line,  excepting  at  Warwick  Bar, 
4i  miles  below  Richmond,  where  the  depth  was  slightly  under  18  feet, 
also  at  Goode  Rocks,  where,  on  account  of  isolated  rocks  recently  dis- 
covered by  the  United  States  engineers  while  examining  the  channel, 
the  depth  is  reduced  to  16i  feet,  and  in  Stearns  Dike  section,  where, 
on  account  of  a  single  unbuoyed  rock,  also  discovered  in  the  recent 
examination,  the  depth  was  14i  feet. 

For  170  feet  below  the  city  line  a  least  depth  of  14^  feet  could  be 
carried  over  a  narrow  channel. 

A  saving  of  about  5i  miles  of  difficult  river  was  eflfected  several 
years  ago  by  opening  Dutch  Gap  Cut-off. 

The  work  or  improvement  during  the  fiscal  year  ending  June  30, 
1900,  carried  on  under  the  appropnation  of  $150,000  by  act  of  Con- 
gress approved  March  3, 1899,  nas  consisted  in  continuance  of  removal 
of  obstructions,  largely  rock,  from  the  channel  between  Richmond 
and  Drewrjr  Bluff  by  extending  the  excavation  of  rock  up  to  the 
Richmond  city  line,  enlarging  the  channel  at  Goode  Rocks  and  the 
upper  part  of  Richmond  fiar  to  a  width  of  150  feet  and  a*  least  depth 
oi  18  feet  at  mean  low  tide,  and  in  constructing  and  maintaining  jetties 
and  dikes. 

There  is  now  a  practicable  channel  from  Hampton  Roads  to  Rich- 
mond with  a  ruling  depth  of  16^  feet  and  general  width  of  90  to  100 
feet  to  the  point  in  Stearns  Dike  section  oetween  jetties  23  and  25, 
about  li  miles  below  Richmond,  where  the  unbuoyed  rock  above 
mentioned  lies.  The  maximum  depth  at  mean  low  tide  over  this  rock 
was  14i  feet  at  the  close  of  the  fis(;al  year.  Vessels  drawing  16i  feet 
can  pass  on  either  side  of  this  rock.  The  rock  will  be  removed  and 
the  channel  given  its  full  depth. 

Other  isokted  rocks  were  discovered,  the  removal  of  which  will 
receive  prompt  attention. 

The  work  of  improvement  will  be  continued  during  the  fiscal  year 
ending  June  30,  1901,  under  the  contract  made  October  2, 1899. 

The  value  to  commerce  of  an  improvement  of  this  river  is  shown  by 
the  following  table  of  river  tonnage  between  1890  and  1899: 


Tons. 

1890 743,122 

1891 739,308 

1892 616,755 

1894 616,269 

1895 602,582 


Tons. 


1896 680,935 

1897 661,909 

1898 472,778 

1899 571,802 


The  amount  estimated  for  the  fiscal  year  ending  June  30,  1902,  is 
for  widening  and  deepening  the  channel  below  Richmond,  mostly  by 
rock    excavation,    and    for  widening   and    deepening  channels    by 
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dredging,  principally  at   Warwicks   and  Harrisons  bars,  Dancing 
Point  Shoals,  Swans  Point,  and  Goose  Hill  Flats. 

July  1, 1899,  balance  unexpended $153,147.31 

June  90, 1900,  amount  expended  during  fiscal  year 42, 753. 59 

July  1,  1900,  balance  unexpended 110,393.72 

July  1,  1900,  outstanding  liabilities $1,177.00 

July  1,  1900,  amount  covered  by  uncompleted  contracts. . .    65, 026. 00 

56,203.00 


July  1,  1900,  balance  available 54,190.72 

Amount  (estimated)  required  for  completion  of  existiDg  project 3, 317, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30, 1902,  in  addition  to  the  balance  available  Jul^r  1,  1900 390, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and.  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  L  12.) 

IS.  Protectum  of  Ja/mestown  lalcmd^  Virginia. — ^The  river  and  harbor 
act  of  1894  contained  an  item  of  $10,000  for  protection  of  Jamestown 
Island.  The  shore  had  been  wearing  away  for  years  from  action  of 
waves,  and  the  erosion  had  reached  a  point  where  protection  was 
required  if  the  old  landmark  was  to  be  preserved.  The  appropriation 
was  applied  to  construction  of  a  waU  faced  with  granite  laid  without 
mortar  in  front  of  the  threatened  portion  of  the  island,  to  grading  and 
turfing  the  bank  behind  the  wall,  and  to  construction  of  several  groins 
in  front  of  it.     This  work  was  completed  in  1895. 

The  soil  of  the  island  is  light  and  easily  moved.  The  funds  did  not 
admit  of  covering  the  part  requiring  protection  with  the  kind  of  work 
desirable.  Storms,  especially  those  of  the  winter  of  1895  and  1896, 
greatly  damaged  the  work. 

The  river  and  harbor  act  of  June  3,  1896,  appropriated  $15,000  for 
this  protection. 

Examination  of  the  eroded  front  was  made  during  the  winter  of 
1896  and  1897,  and  a  plan  for  the  application  of  the  appropriation  of 
1896  was  decided  upon.  No  work  of  construction,  however,  could  be 
undertaken  until  satisfactory  arrangements  should  be  made  whereby 
working  parties  could  go  upon  certam  land  the  protection  of  the  front 
of  which  would  have  constituted  the  principal  part  of  the  work.  Full 
understanding  in  that  respect  was  not  finally  arrived  at  until  the  10th 
of  June,  1899,  at  which  time  the  remaining  permit  needed  to  enable 
the  United  States  engineer  to  enter  upon  the  ground  was  received.  In 
the  fall  of  1899  an  additional  examination,  including  needed  borings, 
was  made  at  the  site  for  the  work — the  results  of  which  were  plotted 
last  winter — with  the  result  of  revising  the  plan  of  1897  in  accordance 
with  conditions  observed  in  1899.  *  The  plan  as  revised  consists  of  a 
revetment  of  closely  laid  large  flagstones  or  concrete  blocks,  with  a 
backing  of  macadam  one  foot  thick  placed  against  the  island  bank,  the 
grade  of  which  is  to  be  about  1  on  2i,  or,  where  the  bank  is  at  a  low 
elevation,  against  embankments  whose  outer  and  inner  slopes  are  1  on 
2i  and  1  on  If,  respectively,  the  outer  toe  of  the  embankments  and 
the  revetment  to  be  buttressed  by  a  line  of  piles  cut  off  at  low  water 
and  united  by  a  stringpiece  to  which  driven  sheet  piling  is  to  be  spiked, 
the  pile  buttress  to  te  protected  by  stone  riprap  if  found  neces'^ry. 

It  is  expected  to  commence  the  protection  work  under  the  appropri- 
ation of  June  3.  1896,  early  in  the  coming  fiscal  year. 
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The  amount  expended  on  this  work  up  to  June  30, 1899,  was$9,274.45. 

July  1,  1899,  balance  unexpended 115,725.55 

June  30,  1900,  amount  expended  during  fiscal  year ? 678.57 

July  1,  1900,  balance  unexpended 15,046.98 

(See  Appendix  L  13.) 

i^.  Removing  smmJcen  vessels  or  craft  obstructiiig  or  endcmgeriTig  navi- 
gation,— {a)  Barge  John  Ilagan^  in  harbor  of  tUchmond^  Va,  This 
wreck  having  been  reported  as  injurious  to  navigation,  an  examination 
of  the  same  was  made  in  June,  1899,  and  Lieutenant-Colonel  Allen  was 
charged  with  its  removal;  but  the  wreck  was  broken  up  and  all  parts 
obstructing  navigation  removed  by  the  authorities  of  the  city  of  Rich- 
mond, Va. ,  without  expense  to  the  United  States.  The  work  was  com- 
pleted by  September  15,  1899. 

(f)  Sloov  Thomas  IL  Ruark^  on  Mattaiooman  'Shoal^  PoUymac 
River, — Tnis  wreck  was  broken  up  by  blasting  on  October  12,  1899, 
and  a  clear  depth  of  about  26  feet  left  over  the  debris.  The  work  was 
done  by  hired  labor  and  use  of  the  steam  launch  Neva,,  belongmg  to 
the  United  States.     The  cost  of  the  work  was  $81.67. 

(See  Appendix  L  14.) 

EXAMINATIONS  AND    SURVEYS    MADE    IN   COMPLIANCE  WITH   RIVER  AND 
HARBEB  ACT  APPROVED  MARCH   3,  1899. 

The  preliminary  examinations  and  survevs  of  the  following  localities, 
required  by  the  river  and  barber  act  of  March  3,  1899,  were  made  by 
the  local  engineer,  Lieut.  Col.  Chas.  J.  Allen,  Corps  of  Engineers, 
and  reports  tneron  submitted: 

1,  lirdiminary  examination  and  survey  of  PatvxeTit  River,  Mary- 
land, at  Bristol  nar, — Lieutenant-Colonel  Allen  submitted  reports  dated 
June  10  and  November  29,  1899,  respectively.  He  presents  two  plans 
for  improvement,  estimated  to  cost  $10,500  and  $6,840,  respectively, 
the  former  being  preferred.  The  reports  were  transmitted  to  Congress 
and  printed  in  House  Doc.  No.  170,  Fifty -sixth  Congress,  first  session. 
(See  also  Appendix  L  15.) 

2.  Prelimfnary  examination  and  survey  of  Breton  Bay,  Maryland, — 
Lieutenant-Colonel  Allen  submitted  reports  dated  June  10  and  Decem- 
ber 9,  1899,  respectively,  with  plan  for  improvement  at  an  estimated 
cost  of  $36,480.  The  reports  were  transmitted  to  Congress  and  printed 
in  House  Doc.  No.  209,  Fifty -sixth  Congress,  first  session,  (oee  also 
Appendix  L  16.) 

S,  Preliminary  examination  and  survey  of  Carters  Creek^Yirginia, — 
Lieutenant-Colonel  Allen  submitted  reports  dated  June  10  and  Decem- 
ber 4,  1899,  respectively.  Two  plans  for  improvement  are  presented, 
estimated  to  cost  $33,900  and  $25,600,  respectively,  the  former  being 
preferred.  An  estimate  for  dredging  in  the  Extern  Branch,  near 
Gallyhook  Point,  at  a  cost  of  $1,700  or  $1,800,  is  also  submitted.  The 
reports  were  transmitted  to  Congress  and  printed  in  House  Doc.  No. 
185,  Fifty-sixth  Congress,  first  session.     (See  also  Appendix  L  17.) 

Ii„  Prdiminary  ediwrainationof  Jacksons  Creek,  in  Middlesex  County. 
Va,,  with  a  vieio  to  removal  of  bar  at  mouth, — Lieutenant-Colonel 
Allen  submitted  report  dated  June  10,  1899.  It  is  his  opinion,  in  which 
I  concur,  that  the  locality  is  not  worthy  of  improvement  by  the  Gen- 
eral Government.    The  report  was  transmitted  to  Congress  and  printed 
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in  House  Doc.  No.  98,  Fixty-sixth  Congress,  first  session.     (See  also 
Appendix  L 18.)  ^       ^ 

5.  Preliminary  exam  inatton  and  aurvet/  of  Ja/mes  Riwer  at  Richrrumd^ 
Va,j  with  a  view  of  ascertaining  what  expenditure  will  be  necessary  to 
continue  the  improvement  to  the  head  ofnxt/vigation. — Lieutenant-C!olonel 
Allen  submitted  reports  dated  June  10  and  December  9,  1899,  respec- 
tively. The  plan  of  improvement  presented  is  estimated  to  cost 
$724,943.15,  in  addition  to  which,  Lieutenant-Colonel  Alien  states,  the 
navi^tion  interests  would  be  facilitated  if  provision  be  made  for  a 
turning  area  in  the  harbor,  at  an  estimated  cost  of  $150,000  or  $200,000, 
depenain^  upon  the  location.  The  reports  were  transmitted  to  Con- 
gress andprmted  in  House  Doc.  No.  234,  Fifty -sixth  Congress,  first 
session.     (See  also  Appendix  L  19.) 

EXAMINATION     OF    QUANTICO    CREEK,    VIRGINIA,     BEQUIRED    BY    EMER- 
GENCY  RIVER  AND  HARBOR  ACT  APPROVED  JUNE   6,  1900. 

The  local  oflScer  was  also  charged  with  the  duty  of  making  prelimi- 
nary examination  of  Quamtico  Creeh^  Virginia^  required  by  the  emer- 
gency river  and  harbor  act  of  June  6,  1900,  and,  if  possible,  report 
mereon  will  be  submitted  in  time  for  transmission  to  Congress  at  its 
next  session. 

IMPROVEMENT  OF  NORFOLK  HARBOR,  VIRGINIA,  AND  ITS  APPROACHES, 
AND  OF  RIVERS  AND  HARBORS  IN  SOUTHEASTERN  VIRGINIA  AND 
NORTHEASTERN  NORTH  CAROLINA. 

This  district  was  in  the  charge  of  Maj.  Thomas  L.  Casey,  Corps  of 
Engineers,  to  December  21,  1899,  and  of  Maj.  James  B.  Quinn,  Corps 
of  Engineers,  since  that  date.  Division  Engineer,  Col.  Peter  C.  Hains, 
Corps  of  Engineers,  to  July  8,  1899,  and  since  October  27,  1899. 

i.  Harbor  at  Norfolk  anaitsajpprooAihes^  Virginia, — Before  the  pres- 
ent project  of  improvement  was  begun,  in  1877,  the  harbor  of  Norfolk 
was  obstructed  by  shoals  at  the  mouths  of  the  Eastern  and  Southern 
branches,  the  shoal  in  the  Eastern  Branch  being  about  one-third  of  a 
mile  long,  with  a  low-water  depth  of  15  to  16  feet,  that  in  the  Southern 
Branch  being  short  and  with  a  depth  of  22  to  23  feet. 

The  approaches  to  the  harbor  were  obstiiicted  by  shoals  at  Sewall 
Point,  3  miles  long,  having  a  low-water  depth  of  20  feet,  and  at  the 
mouth  of  the  Western  Branch,  1  mile  long,  with  a  low-water  depth  of 
19  feet.  The  depths  of  these  shoals  and  the  widths  of  the  channels, 
particularly  in  the  inner  harbor,  where  encroached  upon  by  the  Ports- 
mouth and  Berkley  flats,  were  insufficient  for  the  requirements  of  the 
IX)rt. 

The  revised  project  of  1885  is  as  follows:  (1)  To  dredge  a  channel  not 
less  than  500  feet  wide  and  25  feet  deep  at  ordinary  low  water  from  the 
deep  water  in  Hampton  Roads  to  Norfolk  and  the  United  States  navy- 
yard  on  the  Southern  Branch,  and  also  to  dredge  a  channel  in  the  East- 
ern Branch  not  less  than  22  feet  deep  at  ordinary  low  water,  with  a 
width  of  700  feet  at  its  mouth,  and  of  not  less  than  300  feet  at  the  Nor- 
folk and  Western  Bailway  Bridge;  (2)  to  ultimately  dredge  the  entire 
area  bounded  bv  lines  parallel  to  and  75  feet  from  the  port- warden  lines 
to  a  depth  not  less  than  25  feet  from  Fort  Norfolk  to  the  United  States 
navy-yard,  and  not  less  than  22  feet  from  the  mouth  of  the  Eastern 
Brancli  to  Campostella  Bridge,  and  to  build  a  bulkhead  at  Berkley 
Flats. 
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To  the  project  of  1885  there  was  added  in  1890  the  dredging  of  an 
anchorage  at  the  mouth  of  the  Western  Branch,  with  a  depth  of  not 
less  than  25  feet  at  ordinary  low  water. 

The  deficiency  act  of  July  7,  1898,  appropriated  $360,000  for  secur- 
ing a  channel  450  feet  wide  and  28  feet  deep  at  mean  low  water  from 
Hampton  Roads  to  the  navy-yard,  near  Norfolk.  This  work  was  com- 
pleted in  December,  1898,  and  while  a  part  of  improvement  of  Norfolk 
Harbor  was  carried  on  under  title  of  improving  Elizabeth  River. 

On  pages  1355  to  1364  of  the  Annual  Report  of  the  Chief  of  Engi- 
neers for  1897  will  be  found  all  the  correspondence  in  the  matter  of 
removing  400  feet  of  Hospital  Point  in  this  harbor,  with  an  estimate  of 
the  cost  of  the  proposed  work.  The  land  necessary  is  owned  by  the 
United  States,  and  is  under  the  control  of  the  Navy  Department.  The 
cutting  oflf  of  the  portion  of  the  point  indicated  is  necessary  for  the 
accommodation  of  tne  traffic  in  its  vicinity. 

The  navigable  channels  are  in  good  condition.  The  balance  esti- 
mated to  complete  the  project  should  be  provided  for  dredging  the 
flats  at  the  mouth  of  the  Southern  Branch  of  the  Elizabeth  River,  on 
the  Berkley  side,  to  within  75  feet  of  the  pier-head  lines.  This  will 
complete  the  project  of  1885,  except  the  dredging  proposed  between 
the  Norfolk  and  Western  Railway  and  the  Camposteua  bridges,  on 
which  section  improvement  is  not  now  needed. 

The  expenditures  during  the  fiscal  year  ending  June  30,  1900, 
amounted  to  $62.50,  for  examinations  of  channels  and  posting  maps 
to  date. 

From  Hampton  Roads  to  the  navy -yard  near  Norfolk,  Va.,  the  chan- 
nel is  of  sufficient  depth  at  mean  low  water  to  accommodate  vessels  of 
28  feet  draft.  In  the  Extern  Branch  of  the  Elizabeth  River  vessels 
of  22  feet  draft  can  navigate  the  river  as  far  as  the  Norfolk  and  West- 
em  Railway  Bridge. 

The  amount  expended  on  this  improvement  to  June  30,  1899,  was 
$1,340,852.90;  in  addition,  the  sum  or  $197,500  was  expended  in  dredg- 
ing between  Lambert  Point  and  Fort  Norfolk  under  separate  project. 

The  commerce  for  the  calendar  year  is  reported  at  6,260,284  tons, 
that  for  the  calendar  year  1898  having  amounted  to  6,510,201  tons. 

July  1, 1899, balance  unexpended $3,663.52 

June  30, 19()0,  amount  expended  during  fiscal  year 62. 50 

July  1, 1900,  balance  unexpended 3,601.02 

Amount  (estimated)  required  for  completion  of  existing  project 56, 774. 56 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1902,  in  addition  to  the  balance  unexpended  July  1, 1900 56, 700. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  Ml.) 

^.  Western  Branch  of  ElizahetK  River ^  Yirgvrda. — ^The  channel  of 
the  river,  when  the  project  for  the  improvement  was  adopted  in  1896, 
was  12  feet  deep  at  mean  low  water  and  50  to  300  feet  wide. 

The  adopted  project  provided  for  obtaining  by  dredging  a  channel 
200  feet  wide  and  20  feet  deep  at  mean  low  water  from  deep  water  in 
Norfolk  Harbor  for  a  distance  of  about  one  mile,  at  an  estimated  cost 
of  ^5,000. 

The  sum  of  $44,418.73  had  been  expended  on  the  improvement  June 
30,  1899,  the  result  being  the  completion  of  the  project. 
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The  expenditures  during  the  fiscal  yea,Y  ending  June  30,  1900, 
amounted  to  $207.50  for  making  an  examination  of  tne  river  to  deter- 
mine the  condition  of  the  channel. 

A  draft  of  20  feet  could  be  carried  in  the  channel  on  June  30,  1900. 
The  conunerce  amounted  to  346,835  tons  in  the  calendar  year  1898,  and 
in  1899  to  576,898  tons. 

July  1,1899,  balance  unexpended $681.27 

Jane  30, 1900,  amount  expended  during  fiscal  year 207. 50 


July  1, 1900,  balance  unexpended 373. 77 

(See  Appendix  M  2.) 

J.  Minsemand  River ^  Virginia, — In  1872  this  river  was  navigable  at 
low  water  over  the  course  covered  by  the  present  project,  by  boats 
drawing  5  feet.  The  channel  way  was,  however,  baoly  obstructed  by 
wrecks  and  snags. 

The  sum  of  fe7,000  was  expended  between  1873  and  1878  in  secur- 
ing a  channel  8  feet  deep  at  mean  low  water  from  the  mouth  of  the 
river  to  Suffolk,  Va. 

The  present  adopted  plan  of  improvement  is  to  secure  a  channel  not 
less  than  100  feet  wide  at  bottom,  12  feet  deep  at  mean  low  water, 
from  the  head  of  navigation  to  the  mouth  of  the  Western  Branch,  5.37 
miles,  including  a  turning  basin  200  feet  square  300  feet  below  Suffolk 
Bridge,  bv  dredging  ana  by  the  construction  of  spurs  and  training 
walls;  ana  a  channel  of  like  depth  from  the  mouth  of  the  Western 
Branch  to  deep  water  at  Town  JPoint,  200  feet  wide  at  bottom  at  its 
upper  end  and  gradually  increasing  to  at  least  400  feet  at  its  lower 
ena,  etc.,  the  total  estimated  cost  being,  in  round  numbers,  $152,500. 

On  June  30,  1899,  $40,095.37  had  been  expended  under  the  present 
project,  channels  being  dredged  through  shoals  between  Suffolk  and 
the  Western  Branch  about  5.37  miles  below,  giving  a  channel  80  feet 
wide  and  12  feet  deep  at  mean  low  water  to  the  latter  point.  A  turn- 
ing basin  300  feet  below  the  bridge  at  Suffolk  has  also  been  provided. 
The  channels  are  in  fair  condition. 

Ohperations  during  the  fiscal  year  ending  June  30, 1900,  were  confined 
to  the  removal  of  a  tree  which  obstructed  navigation  about  4  miles 
below  Suffolk,  Va.,  and  making  an  examination.  The  available  funds 
are  being  reserved  until  the  amount  is  suflicient  to  undertake  work 
toward  me  completion  of  the  project. 

At  the  close  of  the  fiscal  year  1900  a  boat  drawing  about  12  ieet  of 
water  could  go  to  Suffolk,  the  head  of  navigation,  at  mean  low  water. 

The  conmierce  as  reported  for  the  .calendar  year  1898  amounted  to 
31,796  tons.  A  statement  of  the  commerce  during  the  calendar  year 
1899  could  not  be  obtained. 

July  1,  1899,  balance  unexpended $9,904.63 

June  30,  1900,  amount  expended  during  fiscal  year 31. 67 

July  1,  1900,  balance  unexpended 9,872.96 

Amount  (estimated)  required  for  completion  of  existing  project 102, 500. 00 

Amount  that  can  be  profitably  exi)enaed  in  fiscal  year  ending  June  30, 

1902,  in  addition  to  the  balance  unexpended  July  1,  1900 10, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  M  3.) 
ENG  1900 17 
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-^.  Appomattox  Ri/ver^  Virgmia, — ^This  river  was  navigable  at  hij^h 
water  for  vessels  drawing  about  6^^  feet,  before  its  improvement,  as  mr 
as  Petersburg,  11  miles  from  the  mouth,  at  Citypoint,  Va.  This  chan- 
nel was  tortuous,  and  numerous  shoals  limited  to  that  degree  the  draft 
that  could  safely  be  carried  into  the  river. 

The  project  for  this  improvement,  adopted  in  1870,  provided  for 
obtaining,  by  dredging  shoals  and  the  construction  of  contracting 
works,  a  channel  12  feet  deep  at  mean  high  water,  and  of  such  width 
as  was  thought  could  be  maintained  by  the  tidal  flow.  The  estimated 
cost  of  this  work  was  $423,830,  and  in  addition  $10,000  annually  for 
the  maintenance  of  the  channel  and  contracting  works.  It  being  aesir- 
able  to  extend  the  conti-acting  works  contemplated  under  the  original 
project,  the  estimate  was  increased  to  $473,920  in  1893. 

The  amount  expended  on  the  improvement  to  June  30,  1899,  was 
$431,687.96. 

By  1876  a  channel  60  feet  wide  and  12  feet  deep  at  mean  hi^h  water 
had  been  secured  from  Petersburg  to  Point  of  Rocks,  by  oredging 
such  shoals  as  required  it  and  by  making  a  cut-off  called  "  Puddledock 
Cut."  This  channel  was  subsequently  increased  to  80  feet  in  width, 
but  is  not  stable,  as  the  frequent  fresnets  to  which  this  sti*eam  is  sub- 
ject cause  the  formation  of  bars  at  several  localities,  which  it  is  neces- 
sary to  remove  from  time  to  time  in  order  to  keep  the  channel  of  the 
proper  dimensions  to  permit  its  being  used  by  the  usual  sized  vessels 
calhng  at  Petersburg  to  load  or  discharge  cargo. 

Dredging  by  hired  plant  and  employment  of  day  labor  to  wheel  the 
material  dredged  ashore  was  in  progress  from  the  commencement  of 
the  fiscal  year  on  this  stream  until  October  30,  1899,  and  22,900  cubic 
yards  of  material,  scow  measurement,  was  removed  from  shoals  at  the 
following  localities: 

In  dredging  over  a  width  of  40  feet  for  a  distance  of  650  feet, 
through  the  snoal  at  Rushmores  Dike,  7,200  cubic  yards  of  clay,  mud, 
and  sand  were  removed.  At  the  shoal  in  the  vicinity  of  Sunken 
Island  a  channel  40  feet  wide,  300  feet  long,  and  20  feet  wide  for  an 
additional  length  of  1,000  feet  was  dredged,  12,550  cubic  yards  of  mud 
and  sand  being  removed.  The  dredging  at  Milk  Bar  resulted  in  a 
channel  40  feet  wide  for  100  feet  ana  20  feet  wide  for  an  additional 
450  feet,  the  material  removed  being  mostly  sand,  and  amounting  to 
3,150  cubic  yards.  Besides  this  work,  5,00>0  cubic  yards  of  material, 
dredged  at  the  expense  of  the  city  of  Petersburg,  was  wheeled  ashore 
to  reinforce  the  closure  dike,  the  expense  for  labor  also  being  borne 
by  the  city,  the  United  States  only  paying  for  the  services  of  a  tug- 
boat to  tow  the  material  and  for  a  master  laborer  to  supervise  the 
work,  which  only  cost,  under  these  conditions,  a  total  of  $293.45. 
The  cost  of  dredging  was  about  24  cents  per  cubic  yard,  placed  on 
shore. 

On  June  30,  1900,  vessels  drawing  9  feet  of  water  could  navigate 
the  river  at  mean  high  water  as  far  as  Petersburg,  ttie  head  of 
navigation. 

The  commerce  on  the  river  for  the  calendar  year  1899  was  valued 
at  $710,237.  In  1898  statistics  furnished  show  the  commerce  to  have 
been  valued  at  only  $661,890. 
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July  1,  1899,  balance  unexpended $7, 242. 04 

June  30,  19(X),  amount  expended  during  fiscal  year 7, 208. 73 


July  1, 1900,  balance  unexx)ended 33. 31 

Amount  (estimated)  required  for  completion  of  existing  project 48, 090. 00 

Amount  that  can  be  profitably  expenaed  in  fiscal  year  ending  Jime  30, 
1902,  for  maintenance  of  improvement  under  existing  project,  in  addi- 
tion to  the  balance  unexpended  July  1,  1900 7, 500. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 
of  1899,  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  M  4.) 

6.  Harbor  at  Cape  Charles  City^  Va. — This  harbor  is  an  artificial 
rectangular  basin  of  about  10  acres  area,  originally  excavated  to  a 
depth  of  12  feet  in  a  pond  just  back  of  the  shore  of  Chesapeake  Bay, 
about  12  miles  north  of  Cape  Charles.  It  is  in  Northampton  County, 
and  forms  the  shore  terminus  of  the  New  York,  Philadelphia  and 
Norfolk  Railroad  Company,  transfer  of  passengers  and  freight  being 
made  by  boat  to  and  from  Norfolk,  Va.  The  tide  rises  on  an  average 
about  2.6  feet. 

The  adopted  project  provides  for  dredging  the  harbor  to  a  depth  of 
14  feet  and  the  entrance  thereto  and  the  channels  in  Cherrystone 
Inlet  and  across  Cherrystone  Bar  to  a  depth  of  16  feet  at  mean  low 
water,  the  width  at  the  inlet  and  bar  to  be  100  and  200  feet,  respec- 
tively, and  protecting  the  channel  entering  the  basin  bv  two  stone 
jetties,  one  on  the  north  side  and  the  other  on  the  south  side.  The 
dred^ng  was  estimated  to  cost  $46,400  and  the  jetties  $84,000,  with 
$12,940  for  contingencies. 

The  expenditures  for  this  improvemi^nt  to  June  30,  1899,  amounted 
to  $34,982.46,  with  the  result  that  about  one-half  of  the  area  of  the 
harbor  was  given  a  depth  of  14  feet  at  mean  low  water,  the  entrance 
deepened  to  16  feet  at  the  same  stage  of  the  tide,  and  the  shoal  in 
Cherrystone  Inlet  partly  removed.  The  jetty  on  the  north  side  of  the 
entrance  has  been  built  from  the  shore  outward  for  a  distance  of  1,200 
feet,  750  feet  of  which  was  constructed  without  expense  to  the  United 
States  by  the  New  York,  Philadelphia  and  Norfolk  Kailroad  Company. 
The  entrance  channel  i^boaled  considerably  since  it  was  deepened  and 
was  redredged  during  1897. 

The  expenditures  m  the  fiscal  year  ending  June  30,  1900,  were  for 
work  on  jetties  performed  under  contract,  advertising,  and  contin- 
gencies. 

About  300  feet  of  the  extension  to  the  north  jetty  has  been  com- 
pleted, and  for  an  additional  125  feet  stone  has  been  placed  to  a  height 
of  about  4  feet  above  mean  low  water.  When  stone  has  been  dis- 
tributed over  this  latter  distance  the  jetty  will  be  completed,  its  total 
length  being  1,625  feet.  On  the  soutn  jettv  brush  has  been  laid  from 
shore  out,  a  distance  of  126  feet,  and  for  the  first  41  feet  of  that  dis- 
tance all  stone  required  has  been  placed.  For  50  feet  of  the  length 
the  stone  has  been  placed  to  about  3  feet  above  mean  low  water,  and 
at  the  outer  35  feet  only  stone  enough  has  been  placed  to  hold  the  brush 
foundation  in  place.  It  is  thought  that  under  the  j)resent  contract 
about  500  feet  of  the  south  jetty  irom  the  shore  out  will  be  completed 
in  addition  to  the  425  feet  of  the  north  jetty  practically  finished. 

The  channel  is  available  at  mean  low  water  for  vessels  of  13  feet 
draft. 
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The  commerce  for  the  calendar  year  1899  is  reported  to  have 
amounted  to  591,298  tons. 

July  1,  1899,  balance  unexpended $20,017.64 

June  30,  1900,  amount  expended  during  fiscal  year 10, 420. 35 

July  1,  1900,  balance  unexpended 9, 597. 19 

July  1,  1900,  outstanding  liabiUties $5, 224. 58 

July  1,  1900,  amount  covered  by  uncompleted  contracts 3, 824. 96 

9,049.54 

July  1,  1900,  balance  available 547.65 

Amount  (estimated)  required  for  completion  of  existing  project 87, 340. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1902,  in  addition  to  the  balance  available  July  1, 1900 20, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  M  5.) 

6.  Nomdua  Creek^  Virginia, — The  channel  entrance  to  this  creek  is 
narrow  and  sinuous,  with  a  minimum  depth  of  about  5  feet  at  mean 
low  water.  Within  the  creek  the  channel  is  ample  for  all  conmiercial 
requirements. 

The  object  of  the  project  adopted  May  11,  1899,  is  to  provide  a 
stiuight  channel  from  Chesapeake  Bay  to  connect  with  the  one  within 
the  creek,  by  dredging  a  distance  of  about  1,200  feet  over  a  width  of 
100  feet,  to  a  depth  of  8  feet  at  mean  low  water,  across  the  spit  at  the 
entrance,  which  extends  about  1  mile  to  the  southward  of  the  interior 
channel,  at  an  estimated  cost  of  $6,000.  The  present  depth  along  the 
line  of  the  proposed  channel  is  little  in  excess  of  2  feet  at  mean  low 
water. 

To  June  30,  1899,  the  sum  of  $11.92  had  been  expended  for  inspec- 
tion. 

The  expenditures  during  the  past  fiscal  year  were  for  dredging  and 
contingencies. 

Under  a  contract  10,950  cubic  yards  of  sand,  scow  measurement,  was 
removed,  at  the  price  of  27  cents  per  cubic  yard.     This  removal 
resulted  in  a  channel  with  a  least  widtn  of  50  feet  and  8  feet  deep  at 
mean  low  water  for  a  distance  of  1,000  feet.     The  work  of  dredgiuj 
the  projected  channel  was  commenced  on  the  interior  of  the  creek  an 
has  been  carried  toward  Chesapeake  Bay  the  distance  stated.     A  dis 
tance  of  200  feet  remains  to  be  covered  to  cany  it  through  to  the  bay 
with  a  least  width  of  50  feet. 

When  the  new  channel  is  finished  a  draft  of  8  feet  may  be  c^arried 
into  the  creek  at  mean  low  water^  but  owing  to  its  exposed  position      * 
it  is  not  considered  that  the  depth  m  the  new  cnannel  will  exist  for  any 
length  of  time.     A  vessel  drawing  about  5  feet  can  possibly  enter  the 
creek  via  the  old  channel  at  mean  low  water. 

The  commerce  in  the  calendar  year  1898  amounted  to  8,550  tons,  and 
that  during  the  calendar  year  1899  to  7,500  tons. 

July  1, 1899,  balance  unexpended $5, 988. 08 

June  30, 1900,  amount  expended  during  fiscal  year 2, 324. 60 

Julv  1, 1900,  balance  unexpended 3,663.48 

July  1, 1900,  outstanding  liabilities $989. 94 

July  1, 1900,  amount  covered  by  uncompleted  contracts 2, 592. 43 

3,582.37 

July  1, 1900,  balance  available 81.  U 

(See  Appendix  M  6.) 
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7,  Waterway  from  Norfolk^  Va,,  to  ilie  sounds  of  North  Carolina, — 
This  route  is  composed  oif  the  following  bodies  of  water: 

Deep  Creek,  which  enters  the  Southern  Branch  of  the  Elizabeth 
River  5i-  miles  above  the  Norfolk  Navy-Yard;  the  Dismal  Swamp 
Canal,  which  connects  Deep  Creek  with  the  Pasquotank  River,  Nortn 
Carolina;  Turners  Cut,  and  the  Pasquotank  River,  which  empties  into 
Albemarle  Sound,  which  connects  with  Pamlico  Sound  through  Croatan 
Sound. 

The  Dismal  Swamp  Canal,  which  forms  part  of  this  route,  is  the 

Eroperty  of  a  private  company.  Certain  improvements  carried  out 
y  the  company  were  not  available  to  the  interests  of  navi^tion,  owing 
to  insufScient  channel  in  waters  conne^cting  the  canal  with  Elizabeth 
River  at  the  north  and  Albemarle  Sound  on  the  south. 

The  river  and  harbor  act  of  March  3,  1899,  authorized  a  continuous 
contract  for  the  work  necessary  to  complete  the  improvement  of  the 
approaches  to  the  canal.  A  contract  was  made  August  1, 1899,  for 
the  improvement  authorized. 

This  contract,  which  is  based  upon  the  existing  project,  provides 
for  dredging  in  Deep  Creek,  Turners  Cut,  Pasquotank  River^  and 
Croatan  Sound  and  bank  protection  in  such  localities  as  may  require  it. 

During  the  past  fiscal  year  a  channel  was  dredged  in  Deep  Creek  10 
feet  at  mean  low  water  for  a  distance  of  10,400  feet  from  it3  mouth, 
with  widths  of  45, 60,  and  90  feet  over  lengths  of  8,700,  200,  and  1,600 
feet,  respectively,  199,346  cubic  yards  of  material,  scow  measurement, 
being  removed. 

In  Turners  Cut  several  shoal  spots  and  the  point  on  each  side  of  the 
mouth  were  removed  to  a  depth  of  10  feet  at  mean  low  water,  48,843 
cubic  yards,  place  measurement,  being  removed. 

In  Pasquotank  River  work  consists  of  removal  of  first  point  below 
the  mouth  of  Turners  Cut  and  the  partial  removal  of  the  one  opposite 
Sawyers  Ferry.  Eight  thousand  two  hundred  and  seventeen  cubic 
yards  of  material,  pmce  measurement,  was  removed. 

The  draft  of  vessels  using  this  route  is  limited  to  about  9  feet,  owing 
to  the  shoal  at  Shipyard  Bar  in  the  Pasquotank  River,  and  in  Deep 
Creek  it  is  necessary  for  vessels  of  that  draft  to  await  high  water 
before  attempting  to  pass  over  the  reach  below  and  above  the  old 
dam,  the  narrow  cut  dredged  by  the  canal  company  having  filled  up 
perceptibly. 

Commerce  valued  at  $285,884  passed  through  this  route  between 
September  1, 1899,  the  date  on  which  the  reconstructed  Dismal  Swamp 
Canal  was  opened  to  traflSc,  and  December  31,  1899. 

Under  the  prices  of  the  continuous  contract  for  making  the  im- 
provements it  was  estimated  that  the  whole  work  would  cost  about 
^246,620.  The  estimate  of  the  quantity  of  material  to  be  removed 
from  Deep  Creek  will,  however,  probably  be  exceeded  by  about 
50,000  cubic  yards,  so  that  it  seems  advisable  to  increase  that  estimate 
to  $254,870,  which  still  makes  the  cost  come  within  the  limit  prescribed 
in  the  act  of  March  3,  1899. 

It  is  thought  that  the  contractor  will  make  strenuous  efforts  to 
complete  the  balance  of  the  work  in  the  fiscal  year  1901,  and  the 
amount  given  as  required  for  the  fiscal  year  1902,  in  addition  to  the 
balance  on  hand  June  30,  1900,  will  be  needed  to  meet  payments  to 
become  due  on  account  of  the  following  work:  Removing  90,000  cubic 
yards  of  material  from  Turners  Cut  at  contract  price  of  25  cents, 
$22,500;  dredging  15,000  cubic  yards  of  material  in  removal  of  shoal 
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in  Croatan  Sound  at  contract  price  of  30  cents,  $4,500,  with  $2,870  for 
inspection,  contingencies,  etc. 

More  detailed  descriptions  of  this  work  have  been  given  in  previous 
reports. 

July  1, 1899,  balance  unexpended $25,000.00 

Amount  appropriated  by  sundry  civil  act  approved  June  6, 1900 200, 000. 00 

225,000.00 
June  30, 1900, amount  expended  during  fiscal  year 22,281.07 

July  1, 1900,  balance  unexpended 202,718.93 

July  1, 1900,  outstanding  liabilities $24,515.87 

July  1, 1900,  amount  covered  by  uncompleted  contracts 183, 991. 19 

208, 507. 06 

Amount  (estimated)  required  for  completion  of  existing  project 32, 460. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1902,  in  addition  to  the  balance  unexpended  July  1,1900 29,870.00 

Submitted  in  compliance  with  reauirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  ana  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  M  7.) 

8.  Inlarid  water  route  from  Norfolk^  Fa.,  to  Alhemwrle  Sounds  North 
Ca/rolma^  tkro^igh  Cuvr%tuck  Sound, — ^This  route  is  composed  of  the 
following  bodies  of  water,  viz:  Elizabeth  River,  North  Landing  River, 
Currituck  Sound,  Coanjock  Bay,  North  River,  and  the  Albemarle  and 
Chesapeake  Canal.  All  are  natural  waterways  with  the  exception  of 
the  canal,  which  is  owned  and  controlled  by  a  corporation.  The  canal 
proper  has  one  lock,  and  extends  from  the  head  of  the  Southern  Branch 
of  tne  Elizabeth  River  to  North  Landing  Bridge,  a  distance  of  8.44 
miles. 

The  original  condition  of  the  route  permitted  its  navigation  by  boats 
drawing  5  feet  of  water.  In  some  parts  a  draft  of  7  feet  could  be  car- 
ried. This  channel  was  badly  obstructed  by  overhanging  growth, 
snags,  sunken  logs,  and  sharp  bends  in  the  rivers. 

Prior  to  the  river  and  harbor  act  of  September  19, 1890,  the  improve- 
ment was  carried  on  under  projects  for  each  part  of  the  route,  and  to 
June  30,  1897,  an  aggregate  of  $240,169.69  had  been  expended  on  the 
separate  works  in  an  enaeavor  to  secure  a  navigable  channel,  free  from 
all  obstructions,  80  feet  wide  and  9  feet  deep.  The  channels  at  that 
time  were  from  25  to  80  feet  wide  and  8  to  9  feet  deep. 

The  separate  projects  were  primarily  to  obtain  a  9-foot  channel  80 
feet  wide  throughout  the  entire  route  by  dredging,  removing  obstruc- 
tions, and  constructing  a  dike  in  Coanjock  Bay.  When  the  consolida- 
tion was  made  the  object  of  the  separate  projects  was  not  altered,  and 
the  combined  estimated  cost  of  these  projects  remained  the  same.  The 
latter  was  $306,667.08. 

Since  the  consolidated  project  was  adopted  $38,987.66  had  been 
expended  thereunder  to  June  30,  1899,  in  widening  the  channels  to 
the  projected  dimensions  and  in  redredging  shoals  in  the  Southern 
Branch  of  the  Elizabeth  River  and  in  removing  sunken  logs  in  the 
different  parts  of  this  route. 

The  expenditures  during  the  fiscal  year  ending  June  30,  1900,  were 
for  removing  sunken  logs  and  contingencies. 

Proposals  for  dredging  North  River  Bar,  North  Carolina,  were 
openea  June  11, 1900.  "Hie  lowest  oflfer  received  for  the  work  was  70 
cents  per  cubic  yard,  scow  measurement;  and  this  being  considered 
excessive,  all  the  bids  were  rejected. 
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Vessels  drawing  8  feet  of  water  could  pass  through  this  route  on 
June  30,  1900.  The  commerce  for  the  calendar  year  1899  is  reported 
to  have  amounted  to  300,000  tons. 

July  1,  1899,  balance  unexpended $8,012.34 

June  SO,  1900,  amount  expended  during  fiscal  year 1, 177. 36 

July  1,  1900,  balance  unexpended 6,834.98 

July  1,  1900,  outstanding  liabilities 80.00 

July  1 ,  1900,  balance  available 6, 754. 98 


Amount  (estimated)  required  for  completion  of  existing  project 21, 667. 08 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1902,  for  works  of  improvement  and  for  maintenance,  in  addition  to 

the  balance  available  July  1,  1900 13,400.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 

of  1899,  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  M  8.) 

9.  JSdenton  Bay,  North  Carolina. — Before  any  improvement  was 
made  the  bay  was  obstructed  by  an  extensive  hard  sand  shoal,  with  a 
depth  of  6i  feet.  There  is  no  tidal  current  in  the  bay  and  the  varia- 
tions in  the  water  level  are  due  to  wind. 

In  1878  and  1879  the  Government,  at  an  expense  of  $5,000,  pro- 
vided a  channel  100  feet  wide  and  9  feet  deep  and  partially  dredged  a 
projected  turning  basin. 

The  project  of  1886  is  to  secure,  by  dredging,  a  channel  150  feet 
wide  at  the  outer  end  and  200  feet  wide  at  the  mner  end,  with  a  tri- 
angular turning  basin,  midway,  covering  an  area  of  12  acres,  the 
depth  in  the  channel  and  turning  basin  to  be  9  feet,  and  the  length 
about  2,400  feet,  or  from  the  town  wharf  to  deep  water  in  Albemarle 
Sound.     The  estimated  cost  was  stated  to  be  $18,000. 

When  operations  were  suspended,  in  1885,  the  sum  of  $9,552.59  had 
been  expended  in  obtaining  a  channel  over  the  entire  length  projected 
to  the  required  depth,  160  feet  wide  at  the  outer  end  and  165  feet  wide 
at  the  inner  end,  and  in  dredging  9i  acres  of  the  turning  basin.  No 
operations  were  carried  on  since  until  the  present  fiscal  year. 

The  expenditures  during  the  fiscal  year  ending  June  30,  1900,  were 
for  dredging,  inspection,  and  contingencies. 

Under  a  contract  10,005  cubic  yards  of  material  was  removed  at  a 
cost  of  21  cents  per  cubic  yard.  Thi^  dredging  resulted  in  cutting 
back  the  point  at  the  angle  in  the  channel  about  600  feet  from  the 
Norfolk  and  Southern  Railroad  a  distance  of  120  feet  to  a  depth  of  9 
feet  at  mean  low  water. 

A  draft  of  9  feet  could  be  carried  in  the  dredged  channel  of  the 
bay  on  June  30,  1900. 

The  commerce  for  the  calendar  year  1899  amounted  to  108,122  tons. 

July  1,  1899,  balance  unexpended $2,447.41 

June  30,  1900,  amount  expended  during  fiscal  year 2, 260. 73 

July  1,  1900,  balance  unexpended 186.68 

Amount  (estimated)  required  for  completion  of  existing  project 6, 000. 00 

Amount  that  can  be  profitably  expenaed  in  fiscal  year  ending  June  30, 

1902,  in  addition  to  the  balance  unexpended  July  1,  1900 6, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acta  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  M  9.) 
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10.  Boarwke  Biver^  North  Carolina. — In  1872,  before  the  improve- 
ment of  this  stream,  a  draft  of  10  feet  could  be  carried  to  Indian  High- 
land Bar,  67  mUes  from  the  mouth,  and  5  feet  to  Weldon,  except  during 
periods  of  low  water,  when  it  was  limited  to  from  2  to  3  feet.  In  the 
part  of  the  river  below  Indian  Highland  Bar  wrecks  and  other  obstruc- 
tions placed  durine  the  civil  war  interfered  with  navigation,  and  the 
channel  above  was  badly  obstructed  by  snags,  logs,  stumps,  and  over- 
hanging trees. 

The  project  adopted  provides  for  obtaining  an  unobstructed  channel 
at  all  seasons  of  the  year,  50  feet  wide  at  its  narrowest  point,  from 
Hamilton  to  Weldon,  5  feet  deep  at  low  water,  and  for  removing 
obstructions  from  the  channel  below  Hamilton  to  a  depth  suitable  for 
vessels  navigating  the  sounds  of  North  Carolina.  The  estimated  cost 
of  the  work  contemplated  under  the  project  amounted  to  $269,000. 

To  June  30,  1899,  $197,775.48  had  been  expended  on  the  project, 
with  the  resultant  of  an  unobstructed  10-foot  cnannel  as  far  as  H^mdl- 
ton,  and  a  5-foot  channel  at  extreme  low  water  from  that  point  to 
Weldon,  except  in  a  few  shoal  places,  where  the  depth  was  onlv  4  feet, 
and  at  a  shoal  a  short  distance  below  Weldon,  where  the  deptn  is  less 
than  4  feet. 

Expenditures  during  the  jfiscal  year  ending  June  30,  1900,  were  for 
office  expenses,  repairs  to  snag  boat,  and  removing  obstructions  from 
the  channel  between  Williamston  and  Weldon.  An  examination  was 
also  made  of  a  shoal  about  1  mile  below  Weldon. 

The  available  depth  of  the  channel  on  June  30,  1900,  was  10  feet  to 
Hamilton  at  extreme  low  water  and  4  feet  from  that  place  to  within  a 
short  distance  of  Weldon. 

July  1,  1899,  balance  unexpended $31,562.52 

June  30,  1900,  amount  expended  during  fiscal  year 6, 184. 66 

July  1,  1900,  balance  unexpended 25,377.96 

(See  Appendix  M  10.) 

11.  Removing  awnJcen  vessels  or  craft  obstructing  or  encUmgering  nam- 
gation — {a)  Wreck  of  ferryboat  Manhasset. — ^This  vessel  sunk  in  about 
30  feet  of  water  at  low  tide  in  the  Southern  Branch  of  the  Elizabeth 
River,  Virginia,  just  below  the  Norfolk  Navy- Yard,  and  was  removed 
under  a  contract  during  September,  1899,  at  a  total  expense  of 
$1,406.08. 

(J)  Wrecks  of  barge  Cara/van  and  scJiooner  Atigustus  Palmer, — ^These 
wrecks  were  in  Lower  Chesapeake  Bay,  the  former  in  28  feet  of  water 
on  the  Lower  Middle  Ground  and  the  latter  in  21  feet  of  water  on  the 
Tail  of  the  Horseshoe.  The  total  cost  of  their  removal  was  $3,165.37, 
which  work  was  completed  early  in  December,  1899. 

(c)  Wrecked  cars, — Two  cars  were  knocked  from  a  barge  into  Sewall 
Point  Channel  of  the  Elizabeth  River,  Virginia,  just  below  Bush  Bluff 
light-ship,  in  February,  1899.  They  were  removed  at  a  cost  of  $233.60 
in  the  month  of  November  of  the  same  year. 

(d)  Wreck  of  schooner  R,  L,  Loper, — ^This  vessel  was  sunk  in  Hamp- 
ton Creek,  Virginia,  near  its  mouth  and  on  the  western  side  of  the 
channel.     Its  removal  was  effected  at  a  cost  of  $100  on  May  1, 1900. 

(See  Appendix  M  11.) 
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EXAMINATION  AND  SURVEY  OF  MIDDLE  GROUND  BAB,  HAMPTON  ROADS, 
VIRGINIA,  MADE  IN  COMPLIANCE  WITH  RIVER  AND  HARBOR  ACT 
APPROVED  MARCH  3,  1899. 

The  preliminary  examination  and  survey  of  Middle  Ground  Bar  ^  in 
the  harbor  of  Hampton  Roadsj  Vlrgmiu^  with  a  view  to  determining 
what  amjount  of  dredging  is  necessary  over  said  har  to  secure  a  channel 
500  feet  wide  and  30  feet  deep  at  mean  Ixno  tide^  required  by  the  river 
and  harbor  act  of  March  3, 1899,  was  made  by  the  local  engineer,  Maj. 
Thomas  L.  Casey,  Corps  of  Engineers,  and  reports  thereon,  dated  July 
14  and  November  20,  1899,  respectively,  were  submitted  through  the 
Division  Engineer,  Col.  Peter  (J.  Hains,  Corps  of  Engineers.  The  plan 
presented  for  improvement  is  estimated  to  cost  $225,000,  and  it  is  the 
opinion  of  the  local  oflBcer,  concurred  in  by  the  division  engineer,  that 
the  General  Government  should  undertahie  the  improvement  of  this 
channel.  The  reports  were  transmitted  to  Congress  and  printed  in 
House  Doc.  No.  93,  Fifty-sixth  Congress,  first  session.  (See  also 
Appendix  M  12.) 

EXAMINATIONS    REQUIRED    BY    EMERGENCY     RIVER    AND    HARBOR    ACT 
APPROVED  JUNE  6,  1900. 

The  local  officer  was  also  charged  with  the  duty  of  making  prelim- 
inary examinations  of  the  following  localities,  required  by  the  emer- 
gency river  and  harbor  act  of  June  6,  1900,  and,  if  possible,  reports 
fliereon  will  be  submitted  in  time  for  transmission  to  Congress  at  ita 
next  se«ision: 

1.  Norfolk^  Va.^  to  remove  har  and  secure  depth  of  ^8  feet  at  point 
between  the  ^S-foot  channel  and  the  pier  of  the  ^outfvem  Kailway  Com- 
pany near  Norfolk^  Va. 

2.  Appomattox  River  ^  Virginia^  resurvey  ami  estimate  for  the  deflec- 
tion of  the  river  at  Petersburg. 

3.  Pa^an  River ^  from  SmithflM,  Pa.,  to  James  River ^  with  a  view 
to  securing  a  channel  80  feet  wide  and  10  feet  deep  at  mean  low  tide^  or 
such  improvement  as  may  be  found  expedient. 

4-  Chesconnessex  Creelc^  an  estuary  of  the  Chesapeake  Bay^  running 
up  into  land  on  the  western  side  ofAccomac  County^  Fa.,  with  a  view 
U)  dredging  the  same. 

5.  Pasquotank  Ri/ver^  North  Carolina^  from  South  Mills  to  the 
16-foot  curve  in  Albemarle  Sound. 

I>1PR0VEMENT  OF  CERTAIN  RIVERS  AND  HARBORS  IN  NORTH 

CAROLINA. 

This  district  was  in  the  charge  of  Capt.  E.  W.  Van  C.  Lucas,  Corps 
of  Engineers,  having  under  his  immediate  orders  Lieut.  Earl  I.  Brown, 
Corps  of  Engineers,  to  September  6,  1899.  Division  Engineer,  Col. 
Peter  C.  Hains,  Corps  of  Engineers,  to  July  8, 1899,  and  since  October 
27,  1899. 

1.  Ocracoke  Inlet ^  North  Carolina. — When  the  improvement  by  the 
United  States  began,  in  1830,  the  governing  low-water  depths  were  9 
feet  on  outside  (ocean)  bar  and  5  feet  over  inside  (sound)  shoals. 
Under  project  of  1827,  to  obtain  10  feet  depth  and  400  feet  width  at 
high  water,  the  depth  over  inside  shoal  was  increased  3i  feet,  at  a  cost  of 
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$133,732.40,  but  shoaling  occurred,  and  the  project  was  abandoned 
because  of  diflBculty  of  maintenance  with  appliances  then  availabe. 

In  1895  the  governing  low-water  depths  were  12  feet  on  outside  bar 
and  7i  feet  over  inner  snoals. 

The  project  of  1889  was  to  dredge  a  channel  300  feet  wide  through 
the  inner  shoals,  at  estimated  cost  of  $100,000  for  10  feet  depth,  $190,000 
for  13  feet  depth,  and  $280,000  for  15  feet  depth,  with  necessaiy 
training  walls  and  dikes,  at  an  additional  estimated  cost  of  $320,000. 
This  project  was  not  attempted. 

The  project  of  May,  1894,  was  to  dredffe  the  Teachs  Hole  Swash 
Channel  to  9  feet  depth  and  400  feet  width,  at  an  estimated  cost  of 
$29,339.38,  and  if  channel  shoaled  so  rapidly  as  to  make  its  abandon- 
ment advisable,  to  dredge  to  9  feet  depth  and  300  feet  width  at  head 
of  Blairs  Channel,  at  an  estimated  cost  of  $28,000.  This  project  was 
not  attempted. 

The  project  of  July  9,  1894,  was  to  dredge  to  9  feet  depth  and  300 
feet  wiath  through  obstructions  in  Wallace  Channel  route  at  Beacon 
Island  Slough,  700  feet  long,  and  Royal  Shoal,  5,000  feet  long,  at  an 
estimated  cost  of  $51,513.39.    This  project  was  carried  out. 

To  June  30,  1899,  $222,463.87  had  been  expended,  $88,731.47  of 
which  since  1890. 

On  June  30,  1899,  the  governing  low-water  depths  were  7  feet  at 
Beacon  Island  Slouch  and  8.2  feet  at  Royal  Shoal  Cut,  and  the  channel 
waspracticable  at  high  water  for  8  feet  draft. 

Work  during  the  past  year  has  been  restricted  to  examinations  and 
surveys.  The  governing  low-water  depths  in  May,  1900,  for  Wallace 
Channel  route  were  5  feet  at  Beacon  Island  Slough  and  8.2  feet  at 
Royal  Shoal  Cut,  the  channel  being  practicable  at  high  water  for  6.5 
feet  draft.  The  Teachs  Hole  Swash  route,  with  governing  low- water 
depth  of  about  6i  feet  and  high-water  deptJi  of  7  feet,  is  now  the  best. 

The  commerce  for  the  six  months  ending  December  31,  1899, 
amounted  to  4,457  tons.  Prior  to  July  1, 1899,  no  record  of  commerce 
had  been  kept  for  a  number  of  years,  though  careful  annual  estimates 
were  made  prior  to  1898,  and  the  figures  given  above  show  a  decrease 
(for  year)  of  32,407  tons  from  the  average  annual  commerce,  as  esti- 
mated, for  the  years  1895  to  1897,  inclusive.  No  transportation  lines 
were  established  during  the  year. 

The  project  was  completed  in  1896,  and  the  dredged  channels  have 
since  deteriorated.  They  can  be  redredged  at  an  estimated  cost  of 
$40,000. 

July  1, 1899, balance  unexpended $16,268.53 

June  30, 1900,  amount  expended  during  fiscal  year 567. 00 

July  1, 1900,  balance  unexpended 15, 701. 53 

July  1,1900,  outetanding  liabilities 55.00 

July  1, 1900,  balance  available 15,646.53 

(See  Appendix  N  1.) 

^.  Fishing  Creek^  Ncyrth  Carolina, — Distances:  From  mouth  to 
Beach  Swamp,  17i  miles;  Coffield's  bridge.  21.3  miles;  Wilmington 
and  Weldon  JBridge,  40  miles;  Bellamy's  mill,  44  miles. 

When  improvement  by  the  United  States  began,  in  1896,  the  stream 
was  badly  obstructed  by  masses  of  fallen  timber,  and  was  navigable  by 
rafts  only  for  a  few  miles  above  the  mouth. 
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The  project  of  1889  was  to  clear  the  stream  of  obstructions  to  Bel- 
lamy's mill,  at  an  estimated  cost  of  $26,000 — amended  in  1896  by  limit- 
ing work  to  part  below  Wilmington  and  Weldon  Railroad  Briage — at 
an  estimated  cost  of  $22,750,  and  to  maintain  natural  channel. 

To  June  30, 1899,  $14,771.40  had  been  expnded. 

On  June  30, 1899,  the  stream  had  been  cleared  to  CoflSeld's  bridge, 
but  was  navigable  by  steamers  to  Beach  Swamp  only,  above  which 
point  it  is  too  crooked  for  steamers  and  has  too  swift  a  current  for 
pole  boats. 

During  the  past  year  the  stream  has  been  thoroughly  cleared  to  24i 
miles  from  mouth  and  from  31  milepost  to  Wilmington  and  Weldon 
Bridge,  and  partly  cleared  the  remainder  of  the  distance.  It  is  now 
navigable  during  higher  stages  for  steamei's  to  Beach  Swamp. 

During  the  calendar  year  1899  the  conmnerce  of  the  stream  amounted 
to  4,002  tons,  an  increase  of  460  tons  over  the  preceding  year.  No 
transportation  lines  were  established. 

July  1,  1899,  balance  unexpended $7,978.60 

June  30, 1900,  amount  expended  during  fiscal  year 6,079.79 

July  1,  1900,  balance  unexpended 1,898.81 

July  1,  1900,  outstanding  liabiliti^fl 442.53 

July  1,  1900,  balance  available 1,456.28 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1902,  for  maintenance  of  improvement,  in  addition  to  the  balance 
available  July  1,  1900 2,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 
of  l^W,  and  of  sundry  ci\il  act  of  June  4,  1897. 

(See  Appendix  N  2.) 

S,  Pamlico  and  Tar  rivers ^  North  Ca/rolina. — (One  river,  called  the 
Pamlico  below  and  the  Tar  above  Washington.)  Distances:  From  Wash- 
ington to  Greenville,  22  miles;  Tarboro,  49  miles;  Fishing  Creek,  66 
mUes;  Little  Falls,  88  miles;  Rocky  Mount,  89  miles. 

When  improvement  by  the  United  States  began,  in  1877,  the  river 
was  obstructed  by  war  blockades,  rocks,  and  fallen  timbers,  the  govern- 
ing low-water  depth  being  5  feet  to  W^ashington  and  probabljr  less 
than  1  foot  to  Tarnoro.  Navigation  by  river  steamer  was  practicable 
during  freshet  stages  to  Tarboro. 

The  project  of  1875  was  to  obtain  a  9-foot  channel  to  Washington; 
extended  m  1879  to  clear  a  60-foot  channel  3  feet  deep  to  Greenville 
and  20  inches  deep  to  Tarboro;  extended  in  1889  to  clear  natural  chan- 
nel to  Little  Falls;  cost  estimated  in  1891  at  $137,200. 

To  June  30, 1899,  $103,108.68  had  been  expended. 

On  June  30, 1899,  the  governing  low-water  depths  were  7i  feet  to 
Washington,  3  feet  to  Greenville,  and  20  inches  to  Tarboro,  and  the 
river  was  well  cleared  to  mouth  of  Fishing  Creek  and  obstructed  to 
some  extent  beyond  that  point. 

During  the  year  the  shoalest  part  of  the  channel  below  Washington 
was  dredged  to  9  feet  depth  and  the  channel  snagged  to  Fishing  Creek. 
The  governing  low-water  depths  are  8  feet  to  Washington  and  2  feet 
to  Greenville  and  about  15  inches  to  Tarboro. 

During  the  calendar  year  1899  the  commerce  of  the  stream  amounted 
to  507,481  tons,  a  gain  over  the  preceding  year  of  158,906}  tons.  No 
transportation  lines  were  established. 
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July  1,  1899,  balance  unexpended $14,891.32 

June  30, 1900,  amount  expended  during  fiscal  year 12. 240. 09 

July  1,1900,  balance  unexpended 2,651.2:^ 

July  1, 1900,  outstanding  liabilities 813.47 

July  1, 1900,  balance  available 1,837.76 

Amount  (estimated)  required  for  completion  of  existing  project 29, 600. 00 

Amount  mat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1902,  for  works  of  unprovement  and  for  maintenance,  in  addition  to 

the  balance  available  July  1, 1900 32,500.00 

Submitted  in  compliance  with  reouirements  of  sections  2  of  nver  and 

harbor  acts  of  1866  and  1867,  oi  section  7  of  the  river  and  harbor  act 

of  1899,  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  N  3.) 

4..  C&ntentnia  Creek^  North  Carolina. — Distances:  From  mouth  to 
Snow  Hill,  31i  miles;  Speights  Bridge,  50J  miles;  Stantonsburg,  63 
miles. 

When  improvement  by  the  United  States  began,  in  1881,  the  stream 
was  choked  with  fallen  timber,  sand  bars,  and  overhanging  growth. 

The  project  of  1881  was  to  clear  of  obstructions  and  obtain  a  depth 
of  3  feet  to  Stantonsburg  during  nine  months  annually  at  a  cost,  esti- 
mated in  1888,  of  $77,500;  amended  in  1894  to  include  maintenance 
below  Snow  Hill;  amended  in  1899  to  include  maintenance  to  Stantons- 
burg. 

To  June  30,  1899,  $68,510.02  had  been  expended. 

On  June  30, 1899,  the  project  depth  existed  to  Snow  Hill,  but  many 
obstructions  had  accumulated. 

During  the  past  year  the  stream  has  been  snagged  to  Speights  Bridge, 
to  which  point  the  project  depth  exists.  Its  condition  is  good  to  Snow 
Hill,  excepting  at  19  milepost,  where  a  few  trees  felled  by  storm  have 
not  yet  been  removed  because  of  low  water.  From  Snow  Hill  to 
Speights  Bridge  the  stream  is  navigable,  but  needs  resnagging.  Above 
Speights  Bridge  no  clearing  has  been  done  since  1891,  and  there  is  no 
demand  for  any. 

The  commerce  for  the  calendar  year  1899  was  6,594  tons,  an  increase 
of  2,894  tons  over  preceding  year.  One  transportation  line  was  estab- 
lished during  the  year. 

July  1,  1899,  balance  unexpended $2,489.9J^ 

June  30,  1900,  amount  expended  during  fiscal  year 1, 577.  76 

July  1,  1900,  balance  unexpended 912.22 

July  1,  1900,  outstanding  liabilities AiO 

July  1,  1900,  balance  available 911.  «2 

Amount  (estimated)  required  for  completion  of  existing  pn)ject 8, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  I^, 
1902,  in  addition  to  the  balance  available  July  1,  1900:  * 

For  works  of  improvement $2, 000. 00 

For  maintenance  of  improvement 2, 600. 00 

4, 500. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 
of  1899,  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  N  4.) 

5.  Tre7it  River^  North  Carolina.  —Distances  from  mouth,  at  New- 
bern,  to  PoUoksville,  18  miles:  to  Lower  Quaker  Bridge,  27  miles;  to 
Trenton,  38  miles. 
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When  improvement  by  the  United  States  began,  in  1879,  there  was 
a  depth  of  6  feet  to  Polioksville,  and  the  stream  was  fairly  clear  to 
Lower  Quaker  Bridge,  above  which  point  it  was  badly  obstructed. 

The  project  of  1879  was  to  obtain  3  feet  depth,  50  feet  wide,  to  Tren- 
ton; extended  in  1886  to  obtain  8  feet  depth  through  Foys  Flats,  6 
miles  above  the  mouth;  cost  estimated  in  1887  at  ^9,000;  extended  in 
1>*M>  to  include  clearing  natural  channel  39^  miles  above  Trenton  to 
Upper  Quaker  Bridge  at  additional  cost  of  $13,000;  extended  in  1892 
to  include  maintenance  below  Trenton. 

The  present  project,  of  1896,  is  to  provide  for  maintenance,  only,  of 
channel  3  feet  deep  and  30  feet  wide  to  Trenton. 

To  June  30,  1899,  $65,369.04:  had  been  expended. 

On  June  30,  1899,  the  river  was  somewhat  obstructed  and  had 
.<hoaled  to  2  feet  just  below  Trenton,  but  the  channel  there  was  navi- 
crable  at  higher  stages. 

During  the  year  the  river  has  been  snagged  and  is  well  cleared. 
The  project  depth  and  width  exist  excepting  on  two  shoals  at  Trenton, 
aggregating  325  feet  in  length,  on  which  the  least  depth  is  2  feet. 

The  commerce  for  the  calendar  year  1899  amounted  to  41,176  tons 
internal,  and  95,841  foreign  and  coastwise,  an  increase  over  the  pre- 
ceding year  of  7,563  tons  internal,  and  decrease  of  18,974  tons  foreign 
and  coastwise.  Two  transportation  lines  were  established  during  the 
year. 

July  1,  1899,  balance  unexpended $3,630.96 

June  30,  1900,  amoant  expended  during  fiscal  year 2, 247.  78 

July  1,  1900,  balance  unexpended 1, 383. 18 

J  aly  1,  1900,  outstanding  liabilities 13. 50 

July  1,  1900,  balance  available 1 ,  369. 68 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1902,  for  maintenance  of  improvement,  in  addition  to  the  balance 
available  July  1,  1900 1,500.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  18(56  and  1867,  of  section  7  of  the  river  and  harbor  act 
of  1899,  and  of  sundry  civil  act  of  Jupe  4,  1897. 

(See  Appendix  N  6.) 

6.  Neme  River ^  North  Carolina, — Distances:  From  Newbern  to 
Contentnia  Creek,  32  miles;  Kinston,  50  miles;  Whitehall,  74  miles; 
Cjoldsboro  (Wilmington  and  Weldon  Railroad  Bridge),  94  miles;  Smith- 
field,  150  miles. 

When  improvement  by  the  United  States  began,  in  1878,  the  river 
waa  obstinicted  by  war  blockades  and  fallen  timber,  and  the  governing 
low-water  depths  were  8  feet  to  Newbern,  1^  feet  to  Kinston,  and  1 
foot  to  Smithfield. 

The  project  of  1878  is  to  get  8  feet  to  Newbern  and  clear  the  river 
of  obstructions  to  Goldsboro;  extended  in  1879  to  obtain  4  feet  low- 
water  depth  to  Kinston  by  jetty ing  and  dredging;  extended  in  1880  to 
get  3  feet  depth  during  nme  months  of  the  year  to  Smithfield. 

To  June  30,  1899,  $295,640.86  had  been  expended. 

On  June  30,  1899,  the  river  was  considerably  obstructed  above 
Kinston,  and  the  governing  low-water  depths  were  8  feet  to  Newbern; 
4  feet  to  Village  Creek  Shoals,  24f  miles  above;  2i  feet  thence  to 
Contentnia  Creek,  and  1^  feet  thence  to  Kinston. 

During  the  year  work  has  been  restricted  to  snagging,  and  the  river 
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is  well  cleared  to  Whitehall  and  fairly  cleared  to  Goldsboro.  The 
governing  low-water  depths  are  8  feet  (project)  to  Newbern,  4  feet 
(project)  thence  24  miles  farther,  2i  feet  thence  to  Contentnia  Creek, 
and  1.2  feet  thence  to  Kinston. 

During  the  calendar  year  1899  the  commerce  of  the  stream  amounted 
to  334,141  tons,  a  decrease  of  8,674  tons  from  the  preceding  year. 

July  1,1899,  balance  unexpended >$10,859.14 

June  30, 1900,  amount  expended  during  fiscal  year 7,297.03 

July  1, 1900,  balance  unexpended 3,562.11 

July  1, 1900,  outstanding  liabilities 351.46 

July  1, 1900,  balance  available 3,210.65 

Amount  (estimated)  required  for  completion  of  existing  project 77, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1902,  for  works  of  improvement  and  for  maintenance,  in  addition  to 

the  balance  available  July  1,  1900 20,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act  of 

1899,  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  N  6.) 

7.  Inland  waterway  between  Neu^ern  amd  Beaufort^  N.  C,  (via  Neuse 
River.  Clubfoot  Creek,  Clubfoot  and  Harlov«^e  Canal  (private),  Har- 
lowe  Creek,  and  Newport  River). — When  improvement  of  the  9  miles 
of  natural  waterway  and  3^  miles  of  private  canal  connecting  Neuse 
and  Newport  rivers  was  begun  by  the  United  States  in  1895,  wie  gov- 
erning low-water  depth  was  1  foot. 

The  project  of  188  i  is  to  obtain  a  channel  5  feet  deep  and  30  feet 
wide,  at  an  estimated  cost  of  $92,000. 

To  June  30,  1899,  $28,214.39  had  been  expended. 

On  June  30,  1899,  the  dredged  cuts  had  shoaled  and  1^  feet  was  the 
governing  low-water  depth. 

No  work,  except  examinations,  has  been  done  this  year.  The  chan- 
nel is  somewhat  obstructed  by  snags  and  logs,  and  the  limiting  low- 
water  depth  is  1.5  feet  over  the  shoal  in  Clubfoot  Creek.  Excepting 
snagging  to  maintain  depth  in  approaches  equal  to  that  in  canal,  further 
woA:  has  been  suspended  to  await  cession  or  sale  of  the  canal  to  the 
United  States,  (oee  Annual  Report  of  the  Chief  of  Engineers  for 
1891,  p.  1364.) 

The  commerce  for  the  calendar  year  1899  amounted  to  36,779  tons, 
an  increase  over  the  preceding  year  of  15,414  tons.  One  transporta- 
tion line  was  established  during  the  year. 

July  1,  1899,  balance  unexpended $6, 786. 61 

June  30,  1900,  amount  expended  during  fiscal  year 12.67 

July  1,  1900,  balance  unexpended 6, 772. 94 

July  1,  1900,  outstanding babilities 30.61 

July  1,  1900,  balance  available 6,742.3:i 

Amount  (estimated)  required  for  completion  of  existing  project 67, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acta  of  1866  and  1867. 

(See  Appendix  N  7.) 

*  Reported  last  year  as  $10,856.14;  should  have  been  $10,859.14.  Expenditures^ 
last  year  should  have  been  $53.98  instead  of  $56.98. 
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S.  Harbor  at  Beaufort^  N.  C, — When  improvement  by  the  United 
Slates  (begun  in  1836)  was  resumed  in  1881,  the  erosion  at  throat  of 
inlet  was  causing  serious  deterioration  of  the  inside  channel  and  threat- 
ened deterioration  of  the  bar  channel.  The  governing  low-water 
depths  were  15  feet  on  the  bar  and  2  feet  to  Beaufort. 

The  project  of  January  29,  1881,  was  to  stop  the  erosion  at  Shackle- 
ford  Point  by  jetties  and  to  dredge  to  9  feet  depth  and  200  feet  width 
from  Bulkhead  Channel  to  Beaufort,  and  to  6  leet  depth  and  100  feet 
width  from  Beaufort  to  North  River;  extended  in  1884  to  stop  the 
erosion  at  Fort  Macon  by  jetties  and  amended  at  same  time  to  dredge 
channel  100  feet  wide  and  5  leet  deep  from  Bulkhead  Channel  to  Beaufort 
and  omit  dredging  between  Beaufort  and  North  River;  amended  in 
1890  by  increasing  to  7  feet  the  project  depth  from  Bulkhead  Channel 
to  Beaufort.     Project  completed. 

The  project  of  1896  is  to  maintain  jetties  and  sand  fences  at  Fort 
Macon  and  Shackleford  Point. 

To  June  30,  1899,  $162,148.14  had  been  expended. 

On  June  30,  1899,  the  governing  low-water  depths  were  10  feet  on 
the  bar  and  4^  feet  to  Beaufort. 

Work  during  the  past  year  has  been  restricted  to  maintenance  of 
sand  fences  and  jetties,  and  the  governing  low-water  depths  are  12  feet 
on  the  bar  and  4^  feet  to  Beaufort. 

During  the  calendar  year  1899  the  commerce  amounted  to  39,356 
tons,  a  gain  over  the  preceding  year  of  575  tons.  No  transportation 
lines  were  established. 

July  1, 1899,  balance  unexpended $2, 851.  86 

June  30, 1900,  amount  expended  during  fiscal  year 1, 606. 21 

July  1, 1900,  balance  unexpended 1, 246.^5 

July  1, 1900, outetanding  liabilitiee 78.02 

July  1, 1900,  balance  available 1,168.63 


'Amount  that  can  be  profitabljr  expended  in  fiscal  year  ending  June  30, 
1902.  for  maintenance  of  improvement,  in  addition  to  the  balance 
available  July  1,1900..... 3,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 
of  1899,  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  N  8.) 

9,  Inland  watemcay  betvjeen  Beaufort  Ha/fboT  and  New  livveT^  North 
Carolina. — Distances:  From  Beairfcrt  to  Swansboro,  30  miles;  to  New 
Kiver,  52  miles,  with  access  at  Swansboro  to  the  Atlantic  Ocean 
through  Bogue  Inlet. 

When  improvement  by  the  United  States  began  in  1886,  the  govern- 
ing low-water  depth  was  18  inches  to  Swansboro  and  6  inches  thence 
to  New  River. 

The  project  of  1885  was  to  obtain  a  channel  3  feet  deep  and  100  feet 
wide  from  Beaufort  to  Swansboro;  modified  in  1896  by  decreasing 
width  to  60  feet.  No  project  adopted  for  part  between  Swansboro  and 
New  River  pending  repeal  of  act  of  North  Carolina  legislature  grant- 
ing to  private  parties  exclusive  navigation  privilege,  which  has  now 
expired  by  limitation. 

To  June  30,  1899,  $42,500  had  been  expended. 

On  June  30,  1899,  the  ruling  low-water  depth  to  Swansboro  was  3 
feet,  with  least  width  of  40  feet. 
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Work  during  the  past  year  has  been  restricted  to  examinations,  and 
the  ruling  low-water  depth  is  2  feet. 

The  commerce  for  the  year  1899  amounted  to  21,248  tons,  a  decrease 
since  the  preceding  year  of  720i  tons.  No  transportation  lines  were 
established  during  the  year. 

July  1,  1899,  balance  unexpended |1, 000, 00 

June  30,  1900,  amount  expended  during  fiscal  year 24. 3'^ 

July  1,  1900,  balance  unexpended 975. 67 

July  1,  1900,  outstanding  liabilities 20.01 

July  1,  1900,  balance  available ~       955.66 

Amount  (estimated)  required  for  completion  of  existing  project 6, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1902,  iu  addition  to  the  balance  available  July  1,  1900: 

For  works  of  improvement $6, 500. 00 

For  maintenance  of  improvement 3, 000. 00 

9, 500. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 
of  1899,  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  N  9.) 

10.  New  Biver^  North  Carolina, — When  improvement  by  the 
United  States  began,  in  1886^  the  governing  low-water  depth  was  4 
feet,  and  the  channel  included  two  circuitous  parts  around  Wrights 
Island  and  Cedar  Bush  Marsh. 

The  project  of  1885  was  to  dredge  channels  150  feet  wid^  and  4  feet 
deep  through  Cedar  Bush  Marsh  and  Wrights  Island;  modified  in  1892 
to  100  feet  width  for  Wrights  Island  Cut.     Project  completed. 

The  project  of  June  18,  1894,  was  to  obtain  4  feet  depth  around 
Cedar  Bush  Marsh,  by  dredging  and  training  wall,  to  replace  channel 
dredged  through  marsh,  which  had  shoaled.  Project  successfully 
completed  in  1895,  but  has  deteriorated  through  lack  of  maintenance. 

To  June  30,  1899,  $29,600  had  been  expended. 

On  June  30,  1899,  the  project  depth  existed  except  around  Cedar 
Bush  Marsh,  where  governing  low-water  depth  was  3  feet,  througli 
a  narrow  and  crooked  channel,  with  verjr  little  tidal  rise. 

During  the  year  work  has  been  limited  to  examinations,  and  the 
♦conditions  remain  about  the  same. 

Durinff  the  calendar  year  1899  the  commerce  of  the  stream 
amounted  to  4,610  tons,  an  increase  of  2,503  tons  over  the  year  1897 
(no  record  for  1898).  One  transportation  line  was  established  during 
the  vear. 

Tne  project  was  completed  in  1895.  It  has  deteriorated  since,  and 
the  cost  of  restitution  is  estimated  at  $7,500. 

July  1,  1899,  balance  unexpended $3,400.00 

June  30,  1900,  amount  expended  during  fiscal  year 9. 13 

July  1,  1900,  balance  unexpended 3, 390. 87 

July  1,  1900,  outstanding  liabilities 19.61 

July  1,  1900,  balance  available 3,371.26 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1902,  for  maintenance  of  improvement,  in  adaition  to  the  balance 
available  July  1,1900 5,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 
of  1899,  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  N  10.) 
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11.  Bluck  JRiver^  North  Ca/rolina. — Distances:  From  mouth  to  Point 
Caswell,  24  miles;  Haws  Narrows,  34  miles;  Clear  Run,  64  miles; 
Lii»bon,  86  miles. 

When  improvement  by  the  United  States  was  undertaken,  in  1887, 
the  river  was  cleared  fairly  to  Point  Caswell  and  roughly  to  Lisbon, 
the  governing  low-water  depths  being  4  feet  to  Point  Caswell,  2i  feet 
to  Ibws  Narrows,  and  li  feet  to  Lis  Don. 

The  project  of  1885  applied  at  least  $10,000  to  clearing  obstructions 
and  rounding  sharp  pomts  to  Lisbon;  amended  in  1893  by  omitting 
river  above  Clear  Run  and  limiting  cost  to  $13,000;  completed  in  1895. 

The  present  project  (of  1894)  is  to  maintain  channel  to  Clear  Run; 
amended  in  1899  to  include  diking  at  Narrows. 

To  June  30,  1899,  $15,546.53  had  been  expended. 

On  June  30, 1899,  the  river  was  navigable,  out  many  obstructions  had 
accumulated  through  lack  of  funds. 

During  the  past  year  the  river  has  been  partly  snagged  to  Clear  Run; 
is  navigable  during  stages  of  1\  feet  or  more  above  low  water  about  eight 
months  annuallv.  The  present  governing  low-water  depths  are  5  leet 
to  Point  Caswell,  2i  feet  to  Haws  Narrows,  and  li  feet  to  Clear  Run. 

During  the  calendar  year  1899  the  commerce  of  the  stream  amounted 
to  48,533  tons,  an  increase  of  10,394  tons  over  preceding  year.  No 
transportation  lines  established  during  year. 

July  1, 1899,  balance  unexpended $2, 696. 81 

June  30, 1900,  amount  expended  during  tiHc^al  year 1, 557. 19 

July  1, 1900,  balance  unexpended 1,139.62 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1902,  for  maintenance  of  improvement,  in  addition  to  the  bal£ice  unex- 
pended July  1, 1900 2,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 
of  1899,  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  N  11.) 

12.  Northeast  ( Cape  Fear)  River ^  North  Carolma. — Distances:  From 
mouth  to  Bannerman's  bridge,  48  miles;  Hallsville,  88  miles;  Kome- 
gay's  bridge,  103  miles. 

When  improvement  by  the  United  States  was  begun,  in  1890,  the 
river  was  badly  obstructed  by  logs,  snags,  and  overhanging  trees,  and 
was  navigable  for  small  steamers  to  Bannerman's  bridge,  the  govern- 
inglow-water  depth  to  that  point  being  6  feet. 

The  original  approved  project  of  1889  is  to  clear  the  natural  chan- 
nel for  small  steamers  to  Hallsville  and  for  pole  boats  to  Kornegay's 
bridge,  at  an  estimated  cost  of  $30,000. 

To  June  30,  1899,  $14,676.52  had  been  expended. 

On  June  30,  1899,  no  work  had  been  done  for  two  years,  through 
lack  of  funds,  and  navigation  above  Bannerman's  bridge  was  prac- 
tically suspended. 

During  the  past  year  the  river  has  been  made  navigable  and  partly 
cleared  to  Hallsville,  but  navigation  above  Bannerman's  bridge  has  not 
yet  been  resumed.  The  governing  low-water  depth  is  6  feet  to  Ban- 
nerman's bridge,  above  which  point  navigation  is  practicable,  even  for 
pole  boats,  at  freshet  stagea  only. 

The  commerce  for  the  calendar  yeai- 1899  amounted  to  48,269  tons, 
5^Q  1900- — 18, 
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a  decrease  from  preceding  year  of  11,153  tons.     No  transportation 
lines  were  established  during  the  year. 

July  1,  1899,  balance  unexpended 12,566.81 

June  30,  1900,  amount  expended  during  fiscal  year 1, 510. 68 

July  1,  1900,  balance  unexpende<l 1,056.13 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1902,  for  maintenance  of  improvement,  in  addition  to  the  balance  unex- 
pended July  1,  1900 2,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 
of  1899,  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  N  12.) 

13,  Cape  Fear  River  above  Wilminaton^  If.  C. — Distances:  From 
Wilmington  to  Kellys  Cove,  47  miles;  Elizabethtown,  73  miles;  Fay- 
etteville,  115  miles. 

When  improvement  by  the  United  States  was  begun,  in  1882,  the 
governing  low-water  depths  were  4  feet  to  Kellys  Cove  and  1  foot  to 
S'ayetteville,  and  the  river  above  Kellys  Cove  was  badly  obstructed 
by  snags,  logs,  and  trees,  but  navigable  at  higher  stages. 

The  original  project  of  January  26,  1881,  was  to  clear  the  river  to 
Fayettevifle  ana  to  obtain  a  continuous  channel  (depth  not  stated)  by 
jettying  and  dredging;  cost  estimated  in  July,  1893,  at  $275,000  for  a 
4-foot  depth  to  Efizabethtown  and  a  3-foot  depth  to  iayetteville. 

To  June  30,  1899,  $136,762.81  had  been  expended. 

On  June  30,  1899,  snagging  had  been  resumed  after  over  a  year's 
suspension  for  lack  of  funds;  the  river  contained  many  obstructions 
between  Kellys  Cove  and  Fayetteville. 

During  the  past  year  the  river  has  been  three  times  snagged  and 
the  channel  put  in  fair  condition.  The  present  governing  low- water 
depths  are  4  feet  to  Kellys  Cove,  2i  feet  to  Elizabethtown,  and  2  feet 
to  Fayetteville. 

During  the  calendar  year  1899  the  commerce  amounted  to  114,877 
tons,  a  gain  of  14,934  since  the  preceding  year.  No  tmnsportation 
lines  were  established. 

July  1,1899,  balance  unexpended $5,901.52 

June  30, 1900,  amount  expended  during  fiscal  year 2, 783. 54 

July  1, 1900,  balance  unexpende<l 3, 117. 98 

July  1, 1900, outstanding  liabilities 479.96 

July  1,1900,  balance  available 2,638.02 

Amount  (estimated)  required  for  completion  of  existing  project 132, 750. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1902,  for  works  of  improvement  and  for  maintenance,  in  addition  to 

thebalanceavailable  July  1,1900 25,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acta  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 

of  1899,  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  N  13.) 

ijf.  Cape  Fear  River  at  and  helow  Wtlmington^  ^,  C — When 
improvement  b}^  the  United  States  was  begun  on  the  river  channels  in 
1829  and  on  the  ocean  bar  in  1853  the  governing  low-water  depths 
were  10  feet  in  the  river  channel,  7i  feet  at  the  mam  bar  entrance,  and 
8  foot  fit  the  Now  Inlet  entrance. 


digitized  by  VjOOQIC 


RIVER   AND   HARBOR   IMPROVEMENTS.  275 

The  project  of  1827  was  to  deepen  the  river  channels  in  the  8  miles 
below  Wilmington  by  jetty  contraction.  The  project  of  1853  was  to 
deepen  and  straighten  main  bar  channels  by  jetties  and  dams,  bj^ 
dredging,  and  by  diverting  water  over  main  bar  from  New  Inlet  and 
vicinity. 

The  project  of  1870  was  to  deepen  the  main  bar  channel  by  closing 
breaches  between  Smiths  and  Zekes  islands;  extended  in  1873  to 
include  closing  New  Inlet  and  dredging  Bulkhead  Channel;  extended 
in  1874  to  obtain,  by  dredging,  12  feet  depth  and  100  feet  width  to 
Wilmington;  extended  in  1881  to  obtain  16  feet  depth  and  270  feet 
width  to  Wilmington. 

The  present  project  (of  October  6,  1890)  is  to  obtain  a  low-water 
depth  of  20  feet  and  a  width  of  270  feet  from  Wilmington  to  the  ocean. 

To  June  30,  1899,  $2,836,516.37  had  been  expended. 

On  June  30, 1899,  the  least  low-water  depth  between  Wilmington 
and  the  ocean  was  20  feet,  excepting  at  Snows  Marsh,  where  it  was 
18.7  feet,  with  a  tidal  range  of  4i  feet.  The  least  width  of  20-foot 
channel  was  148  feet,  excepting  at  Logs  and  Big  Island,  37  feet,  and 
Brunswick  River  Shoal,  7i  feet. 

During  the  year  the  20-foot  channel  at  Logs  and  Big  Island  Shoal 
has  been  increased  in  width  to  111  feet;  the  shoal  between  wharves 
and  east  harbor  line  at  Wilmington  Shoal  has  been  dredged  to  22  feet; 
the  bar  channel  has  been  deepened  to  20  feet  depth  for  least  width  of 
300  feet,  with  a  least  depth  in  center  of  21.7  feet. 

The  governing  low-water  depth  is  now  20  feet,  excepting  at  Snows 
Marsh,  where  the  depth  is  18  leet,  with  a  tidal  range  of  4^  feet. 

The  commerce  during  1899  amounted  to  621,852  tons,  a  decrease  of 
6,047  tons  since  the  preceding  year,  but  an  increase  in  value  from 
$31,538,150  in  1898  to  $33,345,612.  No  transportation  line-  were 
established  during  the  year. 

July  1 ,  1899,  balance  unexpended $188, 226. 59 

June  30, 1900,  amount  expended  during  fiscal  year 91, 946. 62 

Julv  1, 1900,  balance  unexpended 96, 279. 97 

July  1 ,  1900,  outstanding  liabilities $4, 094. 03 

July  1, 1900,  amount  covered  bv  uncompleted  contract*? 26, 500. 00 

30,594.03 

July  1, 1900,  balance  available 65,685.94 

Amount  (estimated)  required  for  completion  of  existing  project 885, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1902,  for  works  of  improvement  and  for  maintenance,  in  addition  to  the 

balance  available  July  1,  1900 200,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867,  oi  section  7  of  the  river  and  harbor  act 

of  1899,  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  N  14.) 

15.  Town  Creek^BrxLiiswick  County^  N,  C\ — Distances:  From  mouth 
to  Russells  Landing  (upper  bridge),  20  miles;  Rocks  Landing,  23  miles. 

When  improvement  ny  the  United  States  was  begun  in  1883  the 
stream  was  badly  obstructed  by  logs,  snags,  and  trees,  and  by  shoals 
just  below  Russells  Landing,  with  li  feet  low- water  depth. 

The  original  project  of  1881  was  to  remove  obstructions  and  dredge 
through  shoals  to  4  feet  depth  and  60  feet  width.  After  ispending  $1,000 
in  channel  clearing  and  dredging  to  3^  feet  depth  ana  28  feet  width 
work  was  abandoned  in  1883, 
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The  project  of  1899  is  to  remove  obstructions  to  Rocks  Landing  and 
dredge  channel  5  feet  deep  and  40  feet  wide  to  BusselLs  Landing. 

To  June  30, 1899,  $1,000  had  been  expended  under  the  project  of 
1881. 

Work  under  the  project  of  1899  awaited,  under  the  terms  of  the  river 
and  harbor  act  of  March  3, 1899,  the  construction  of  a  draw  in  the 
bridge  at  Bussells  Landing.  Navigation  was  impeded  throughout  by 
fallen  timber  and  by  shoals  at  mouui  and  just  below  Bussells  Landing, 
the  governing  low- water  depth  being  3  feet, 

Durine  the  past  year  the  project  depth  and  width  have  been  obtained 
to  Bussells  Landing,  all  obstructions  removed  to  Three  Creeks,  ,near 
21  milepost,  and  partly  removed  thence  to  Bocks  Landing.  The  gov- 
erning low-water  depth  to  Bussells  Landing  is  5  feet  through  40  feet 
width.  In  upper  3  noiles  navigation  is  practicable  only  during  freshet 
staj^es. 

During  the  calendar  year  1899  the  commerce  of  the  stream  amounted 
to  61,859  tons,  with  an  estimated  value  of  $247,547.64.  Prior  to  1899 
no  record  of  commerce  was  kept. 

July  1, 1S99,  balance  unexpended $8,600.00 

June  30, 1900,  amount  expended  during  fiscal  year 7, 279. 8(5 

July  1, 1900,  balance  unexpended 1,220.14 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1902.  for  maintenance  of  improvement,  in  addition  to  the  balance  unex- 
pended July  1, 1900 1,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 
of  1899,  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  N 15.) 

KEPORT  OF  BOARD  OF  ENGINEERS  ON  EXAMINATION  AND  SURVEY  FOR 
A  HARBOR  OF  REFUGE  AT  OR  NEAR  CAFE  LOOKOUT,  NORTH  CARO- 
LINA. MADE  IN  COMPLIANCE  WITH  RIYER  AND  HARBOR  ACT  APPROVED 
MARCH  3,  1899. 

The  preliminary  examination  and  survey  for  a  harbor  of  refuge  at  or 
near  Cape  Lookout^  North  Carolina^  required  by  the  river  and  harbor 
act  of  March  3,  1899,  was  made  by  a  Board  of  Engineers,  constituted 
in  accordance  with  requirements  of  the  act,  and  report  thereon  dated 
November  8,  1899,  submitted.  Interpreting  the  act  to  restrict  the 
location  of  the  harbor  to  a  point  '*at  or  near  Cape  Lookout,"  the 
Board  estimates  the  cost  of  tne  breakwater,  including  contingencies, 
at  $3,526,600. 

Under  a  liberal  construction  of  the  terms  of  the  act  in  its  reference 
to  location  the  advantages  of  the  vicinity  of  Cape  Hatteras  aa  a  place 
for  the  proposed  harbor  have  been  considered  by  the  Board  ana  the 
relative  merits  of  the  two  localities  are  briefly  discussed  in  its  report. 

The  report  was  transmitted  to  Congress  and  printed  in  House  Doc. 
No.  80,  Fifty-sixth  Congress,  first  session.     (S^  also  Appendix  N 16.) 

EXAMINATIONS     REQUIRED     BY    EMERGENCY    RIVER    AND    HARBOR    ACT 
APPROVED  JUNE  6,  1900. 

The  local  oflScer  was  also  charged  with  the  duty  of  making  prelimi- 
nary examinations  of  the  following  localities,  required  by  the  emer- 
gency river  and  harbor  act  of  June  6,  1900,  and,  if  possible,  reports 
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thereon  will  be  submitted  in  time  for  transmission  to  Congress  at  its 
next  session. 

1,  Trent  River ^  North  Carolina^  from  the  junction  of  Trent  River 
with  Nexise  River  up  to  Trenton^  with  a  view  to  obtaining  a  depth  of 
8  feet  at  mean  low  water  at  the  city  of  Nea^em  and  up  to  the  wharves 
and  freight  depots  of  said  city^  and  a  ch/innd  60  feet  wide  and  8  feet 
deep  from  Newbem  through  JFoys  Flats  to  PoUomviUe^  and  a  channel 
SO  feet  wide  and  -^  feet  deep  at  mea/n  low  water  from,  PolloksviUe  to 
Trenton. 

2,  Albemarle^  Croatan.  Pamlico^  amd  Core  sounds^  North  Carolina^ 
to  Beaufort  Inlet  ^  including  also  cost  of  procuring  a  namgahle  depth  of 
18  feet  through  Beaufort  Inlet  and  through  Ocro/coke  Infet. 

3,  Wilmington  Harbor^  North  Ca/rolina^  with  a  view  to  vrovidMig  a 
Sfufficient  wiath  and  depth  to  permit  vessels  now  using  said  harbor  to 
turn  or  swing  around  therein;  Cape  Fear  Rvoer^  with  a  view  to  obtain- 
ing a  navigable  channd  from  Wtmiington  to  Fayetteville  of  ^^  6^  or  8 
feet  at  mean  low  water* 

4^  Scuppemong  River^  with  the  view  of  improving  the  bar  at  the 
mouth  of  Scuppemong  River ^  emptying  into  Alhemarle  Sounds  North 
Carolina^  to  the  end  that  the  channd  be  dredged  l^iOOfeet  long^  160  feet 
toide^  with  9  feet  depth  of  water  at  mean  low  tide, 

IMPROVEMENT  OF  WACXAMAW  RIVER,  NORTH  CAROLINA  AND 
SOUTH  CAROLINA,  AND  OF  CERTAIN  RIVERS  AND  HARBORS  IN 
SOUTH  CAROLINA. 

This  district  was  in  the  charge  of  Mai.  E.  H.  Ruffner,  Corps  of 
Engineers,  to  January  1,  1900,  and  of  Capt.  J.  C.  Sanford,  Cori>s 
of  Engineers,  since  tliat  date,  the  officer  in  charge  having  under  his 
immemate  orders  Lieut.  Edward  H.  Schulz,  Corps  of  Engineers,  to 
October  16, 1899.  Division  Engineer,  Col.  Peter  C.  Hains,  Corps  of 
Engineers,  to  July  8,  1899,  and  since  October  27,  1899. 

i.  Waccamaw  Miver^  North  Ca/rolina  and  South  Carolina. — ^In  1880 
this  stream  was  navigable  for  12-foot  boats  at  all  stages  of  water  from 
Georgetown,  23  miles,  to  Bull  Creek,  and  at  high  water  4  miles  farther, 
to  Bucks  Lower  Mills;  thence  for  7-foot-draf t  boats,  at  high  water,  22 
miles  farther,  to  Conway;  thence  it  possessed  an  obstructed  channel 
for  3-foot-draft  boats,  at  ordinary  winter  water,  68  miles,  to  Reeves 
Ferry;  thence  an  obstructed  channel,  with  3  feet  at  high  water,  for  30 
miles,  to  Lake  Waccamaw. 

The  project  of  improvement  provides  for  a  channel  12  feet  deep  at 
all  stages  of  water,  with  80  feet  bottom  width  from  the  mouth  of  the 
river  to  Conway,  thence  a  cleared  channel  to  Lake  Waccamaw,  at  an 
estimated  cost  of  $138,400. 

The  original  estimated  cost  was  $29,370,  which  was  revised  in  1885 
and  increased  in  the  annual  report  of  that  year  to  the  present  figure, 
$138,400.  In  the  Annual  Report  of  the  Chief  of  Engineers  for  1886, 
pa^e  170,  maintenance  is  estimated  at  $4,000  per  year  after  completion 
of  improvement. 

The  total  expenditures  to  June  30,  1899,  were  $100,059.89.  At 
that  date  the  river  was  safely  navigable  for  steamers  over  the  whole 
improved  portion,  which  extends  128  miles  above  the  mouth. 

During  the  past  year  the  river  was  snagged  between  the  mouth  and 
a  point  117  miles  above,  1,883  obstructions  being  removed  from  the 
river  and  banks.  This  makes  the  aggregate  number  of  obstructions 
removed  since  June  30, 1884, 35,150.    Before  June  30, 1884,  the  records 
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are  not  sufficiently  in  detail  to  give  exact  figures.  B^  the  expenditures 
of  the  past  fiscal  year  the  lower  117  miles  of  the  nver  has  been  kept 
clear  of  snags. 

With  existing  balance  it  is  proposed  to  continue  snagging  work. 
Under  the  estimate  submitted  in  money  statement  below  it  is  proposed 
to  deepen  and  widen  the  channel  by  dredging  to  the  dimensions  contem- 
plated by  the  approved  project,  working  from  the  mouth  up,  and  to 
Keep  the  river  clear  of  snags  and  other  similar  obstructions;  also  to 
make  a  survey  of  the  river,  to  determine  amount  of  work  required 
to  complete  the  existing  project.  As  a  considerable  p)art  of  the  money 
appropriated  has  necessarily  been  expended  in  maintenance,  a  revision 
or  the  estimate  for  completion  will  have  to  be  made,  based  on  results 
of  the  proposed  survey. 

Commercial  tiUUistics. 


Year. 

L^?:    >        Valu. 

Year. 

Total 
tons. 

Value. 

1887 

«2, 129, 231. 75  ' 
2,308,915.00 
2,817,368.50 
2,231,112.00 
2,178,869.00 
2,095,548.00 

1894 

1895 

99,298 
128.466 
203,888 
241,300 
258,191 
876,822 

92,120,864.00 

1889 

2,063,697.00 

1890  ..               

67,195 
76,245 
83,108 
70,976 

1896 

2,814,175  00 

1891 

J897 

2,406,390.00 

1892          

1898 

2,666,280.00 

1893 

1899 

3,135.214.00 

July  1, 1899,  balance  unexpended $2,840.11 

June  30, 1900,  amount  expended  during  fiscal  year 1, 243. 86 

July  1,  1900,  balance  unexpended 1, 596. 25 

July  1, 1900,  outstanding  liabilities 96.  70 

July  1,  1900,  balance  available 1,499.56 


Amount  (estimated)  required  for  completion  of  existing  project 35, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1902,  for  works  of  improvement  and  for  maintenance,  in  addition  to 

the  balance  available  Jul j;  1, 1900 9, 500. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 

of  1899,  and  of  sundry  civil  act  oi  June  4,  1897. 

(See  Appendix  01.) 

2.  Little  Pedee  River ^  South  Carolina, — ^The  river  in  its  original  con- 
dition was  much  obstructed  by  sna^s  and  overhanging  trees  and  by  ten 
bridges  without  draws.  In  places  it  was  divided  into  several  branches, 
in  none  of  which  was  there  a  good  channel. 

Under  the  plan  of  improvement  adopted  in  1888  it  is  proposed  to 
snag  the  river  and  close  unnecessary  branches,  providing  for  steamboat 
navigation  up  to  the  mouth  of  Lumber  River,  65  miles,  and  for  pole- 
boat  navigation  48  miles  farther,  to  Little  Rock,  at  an  estimated  cost  of 
$50,000. 

The  total  expenditures  to  June  30, 1899,  were  $21,749.99.  No  work 
has  been  done  on  the  river  since  June  30, 1898.  At  that  time  the  river 
had  been  well  snagged  up  to  the  mouth  of  Lumber  River  and  roughlv 
cleared  for  pole-boat  navigation  to  Little  Rock.  Some  dredging  will 
be  needed  to  develop  the  full  value  of  this  stream. 

With  existing  balance  it  is  proposed  to  remove  the  worst  obstruc- 
tions that  may  appear.  Under  the  estimate  submitted  in  money  state- 
ment below  it  is  proposed  to  thoroughly  snag  the  river  from  the  mouth 
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of  Lumber  River  to  Little  Koek  and  to  close  unnecessary  branches,  as 
provided  in  the  project,  and  to  keep  the  river  clear  of  snags  below  the 
mouth  of  Lumber  Kiver;  also  to  make  a  survey  of  the  river  to  deter- 
mine the  amount  of  work  required  to  complete  the  existing  project.  As 
a  considerable  part  of  the  money  appropriated  has  necessarily  been 
expended  in  maintenance,  a  revision  of  the  amount  required  for  com- 
pletion will  have  to  be  made,  based  on  the  results  of  the  proposed 
survey.  ^ 

Commercial  datuHcs. 


Year. 

Total 
tona. 

Value. 

1                     Year.       ' 

Total    t     . 
tons.     I     ^  **'"«• 

M91 

4,614 
7,116 
6,158 
8,875 
12,488 

162,760 
92,964 
101,586 
114,600 
117,470 

1896 

17,060          11198. 600 

vm 

1897 

lS.1fi2 

100,400 

1883 

1898 ilifiOO 

105,750 

vm 

1  1899  

16,686 

144,787 

ISSb 

1 

July  1, 1899,  balance  unexpended. 


Jnlyl,  1900,  balance  unexpended. . 
Jaly  1, 1900,  outstanding  liabilities. 

July  1,  1900,  balance  available 


$250. 01 

250. 01 
21.33 

228. 68 


Amount  (estimated)  required  for  completion  of  existing  project 28, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1902,  for  works  of  improvement  and  for  maintenance,  in  addition  to 

the  balance  available  July  1,  1900 4,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  act»  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 

of  1809,  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  O  2.) 

S,  Great  Pedee  Hiver,  South  Carolina. — The  river  in  its  original  con- 
dition was  dangerously  obstructed  by  logs  everywhere.  Boats  draw- 
ing 9  feet  of  water  were  able  to  reacn  Smith  Mills,  52  miles  above  the 
mouth.  Those  drawing  3i  feet  could  get  54  miles  farther  up  at  low 
water  to  Little  Bluff,  or  at  high  water  to  Cheraw,  172  miles  from  the 
mouth. 

The  project  of  improvement  provides  for  a  thoroughly  cleared  9-foot 
navigation  to  Smitn  Mills  ana  a  3i-foot  navigation  to  Chei*aw  at  all 
stages  of  water,  at  an  estimated  cost  of  $117,0(X). 

The  original  project  of  1880  contained  no  estimate  of  cost.  From 
1880  to  1886,  inclusive,  $47,000  was  appropriated.  In  the  Annual 
Report  of  the  Chief  of  Engineers  for  1886,  pa^e  170,  it  was  estimated 
that  $70,000,  in  addition  to  this  $47,000,  would  complete  the  improve- 
ment, and  that  $5,000  a  vear  would  be  required  for  maintenance. 

The  total  expenditures  to  June  30, 1899,  were  $104,925.53.  At  that 
date  the  river  had  been  kept  fairly  well  cleared  of  snags  below  the 
Wilmington,  Columbia  and  Augusta  Railroad  Bridge,  103  miles  above 
the  mouth,  but  the  remaining  69  miles  to  Chemw  was  still  in  bad  con- 
dition. 

During  the  year  the  river  below  the  railroad  bridge  has  been  kept 
clear  of  snags,  2,514  obstructions  being  removed.  Since  June  30, 1884, 
34,914  obstructions  have  been  removed,  the  records  before  that  date 
being  incomplete.  Some  dredging  will  be  needed  to  develop  the  full 
value  of  the  stream. 
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With  the  existing  balance  it  is  proposed  to  make  a  preliminary 
examination,  and  survey  if  necessary,  of  that  portion  of  the  river 
between  Cheraw  and  the  Wilmington,  Columbia  and  Augusta  ^ilroad 
Bridge,  as  required  by  the  emergency  river  and  harbor  act  approved 
June  6,  1900,  and  to  continue  snaegmg  work.  Under  the  estimates 
submitted  in  monejr  statement  below,  it  is  proposed  to  deepen  and 
widen  the  channel  m  accordance  with  the  approved  project,  workine 
from  the  mouth  up,  and  to  keep  the  river  clear  of  snags.  As  a  consid- 
erable part  of  the  money  appropriated  has  necessarily  been  expended 
in  maintenance,  a  revision  or  the  estimate  for  completion  will  have  to 
be  made. 

Commercial  Matislics. 


Year. 


1891. 
1892. 


1894. 
1895. 


Total 
tons. 


62,844 
92,471 
94.661 
91,025 
106, 115 


Value. 


$1,867,880 

1,401,038 

1,166,874 

1.169.070 

898,480 


Year. 


1896. 
1897. 
1898. 


Total 
tons. 


229,964 
114, 177 
75.280 
184,072 


Value. 


fl.  325, 250 
1,167,914 
1,228,885 
1,692,709 


July  1, 1899,  balance  unexpended $6, 574. 47 

June  30, 1900,  amount  expended  during  fiscal  year. 3, 590. 84 

July  1,1900,  balance  unexpended 2,983.63 

July  1, 1900,  outstanding  liabilities 175.50 

July  1,1900,  balance  available 2,808.13 

Amount  (estimated)  required  for  completion  of  existing  project 5, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1902,  in  addition  to  the  balance  available  July  1,  1900: 

For  works  of  improvement $5, 500. 00 

For  maintenance  of  improvement 5, 000. 00 

10,500.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  nver  and 
harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  liarbor  act 
of  1899,  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  0  3.) 

4^.  Georqetown  Harbor^  South  Carolina, — This  harbor  is  that  part  of 
the  Sampit  River  immediately  within-  the  bar  at  its  mouth  near  the 
head  of  Winyah  Bay. 

In  1881  a  bar  2,860  feet  in  length  and  with  a  controlling  depth  of  9 
feet  at  ordinary  low  water  exist^  at  the  mouth  of  the  Sampit  River. 

The  original  project,  adopted  in  that  year,  provided  for  dredging  a 
channel  across  tne  bar  200  feet  in  width  at  bottom  and  12  feet  in  depth 
at  ordinary  low  water,  at  an  estimated  cost  of  $14,161.94.  The  material 
of  the  bar  having  been  found  much  more  difficult  to  dredge  than  had 


been  expected,  the  estimate  was  several  times  revised,  being  finally 
p.  1103.) 


fixed  at  §44,600.     (Annual  Report  of  the  Chief  of  Engineers  for  1889, 


The  project  for  this  work  was  practically  completed  in  1895  and  the 
work  was  dropped  from  the  list  of  improvements,  the  unexpended  bal- 
ance of  the  appropriation  being  turned  into  the  Treasury  to  be  held 
there  to  await  further  developments  regarding  necessity  for  its  expend- 
iture. 

The  channel  having  shoaled,  authority  was  granted  the  local  officer, 
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in  May,  1899,  to  apply  the  remaining  balance  to  the  maintenance  of 
the  clmnnei  at  the  mouth  of  the  Sampit  River.  No  work  was  done 
and  no  money  expended  under  this  authority  prior  to  June  30,  1899. 
At  that  time  some  decrease  in  the  width  and  depth  of  the  original 
dredged  cut  appears  to  have  occurred.  Total  expenditures  to  June  30, 
1899,  ^2,980.71. 

During  the  past  year  no  work  has  been  done.  No  marked  change 
in  the  condition  of  the  cut  has  been  reported. 

With  existing  balance  it  is  proposed  to  redredge  the  channel  at  the 
mouth  of  Sampit  River  when  found  necessary. 

July  1, 1899,  balance  unexpended $1,619.29 

July  1, 1900,  balance  unexpended 1, 519. 29 

(See  Appendix  0  4.) 

6.  Winy  ah  Bay^  Sovih  Ca/tMna. — This  large  bav  is  connected  with 
the  ocean  by  a  passage  between  the  shores  of  North  and  South  islands 
2i  miles  long,  1  mile  wide  at  the  bay,  three-fourths  of  a  mile  at  its 
fforge,  and  li  miles  wide  at  the  ocean  or  southeasterly  end  of  North 
Island.  Through  the  passage,  which  trends  north-northwest  and  south- 
southeast,  there  is  a  bold  channel  36  feet  deep  at  the  bay,  retaining  a 
depth  of  not  less  than  20  feet  until  about  3,000  feet  southerly  from  the 
end  of  North  Island  and  of  not  less  than  15  feet  to  a  point  about  1 
mile  south  of  the  island,  where  the  channel  divides  into  two.  One  of 
these  two  channels,  known  as  the  main  ship  channel,  continues  3i 
miles  farther,  through  extensive  shoals,  to  the  18-foot  contour  in  the 
ocean.  This  channelis  south-southeast  and  in  alignment  with  the  bold 
channel  through  the  straits.  The  other,  known  as  Bottle  Channel, 
after  flowing  about  2,500  feet  southeasterly,  1,500  feet  easterly,  and 
about  3,000  leet  northeasterly,  before  the  improvement  commenced, 
reached  the  18-foot  contour  in  the  ocean  at  a  distance  of  about  li  miles 
in  a  direction  from  the  point  of  separation  from  the  main  ship  channel 
almost  at  right  angles  with  the  direction  of  that  channel  and  of  the 
channel  through  the  passage.  At  mean  low  water  the  depth  on  the 
crest  of  the  bar  was  variable  in  both  channels  and  about  7  to  9  feet  in 
the  main  channel  and  6  to  8  feet  in  Bottle  Channel.  The  mean  range 
of  tide  is  3i  feet. 

The  original  project  adopted  in  1889  provides  for  two  jetties,  spring- 
ing, respectively,  ivom.  North  and  Soutn  islands  and  converging  towanl 
the  bar.  They  are  to  be  constructed  of  mattress  foundation,  loaded 
with  a  stone  superstructure  composed  of  large  riprap.  The  height  of 
crest  of  c»ch  jetty  is  to  be  6  feet  above  mean  low  water.  The  origi- 
nally projected  length  of  the  north  jetty  was  10,700  feet,  that  of  tne 
south  jetty  17,500  feet.  Since  the  date  at  which  the  project  was 
approved  the  shore  lines  and  curves  on  the  bar  have  changed  so  mate- 
rially as  to  make  it  necessary  to  shift  the  positions  of  the  jetties  some- 
what; as  the  project  now  stands  the  authority  for  such  changes, 
without  change  in  estimate,  is  given  in  the  letter  of  the  Chief  of 
Engineers  dated  April  2,  1897.  The  depth  to  be  secured  is  15  feet  at 
mean  low  water. 

The  total  expjenditures  to  June  30, 1899,  were  $743,073.26.  At  that 
time  the  following  work  had  been  done:  On  the  north  jetty  the  mat- 
tresses had  been  placed  to  a  distance  of  6,655  feet  from  the  shore  end, 
and  the  jetty  had  ibeen  built  up  to  low  water  to  a  point  5,500  feet  from 
the  shore  end,  and  to  a  height  18  inches  above  low  water  to  a  distance 
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of  5,200  feet  from  the  shore  end.  On  the  South  Island  side  the  spur 
jetties  on  the  beach  had  been  completed,  a  mud  dike  had  been  built  to 
serve  as  a  root  for  the  south  jetty,  and  this  jetty  had  been  carried  out  to 
a  point  9,389  feet  from  the  shore  end,  the  outer  2,811  feet  bein^  only  an 
apron  of  mattress  and  small  stone,  the  remaining  portion  being  built 
up  to  about  mean  hi^h  water,  but  with  practically  no  top  width.  The 
seagoing  pump  dredge  Winyah  Bay  had  been  "completed,  and  had 
removed  172,976.77  cubic  yards  of  material  from  the  jetty  channel. 
At  that  date  the  controlling  depth  was  11  feet,  with  a  channel  width 
of  at  least  500  feet.  All  jetty  work  done  since  June  30,  1896,  has 
been  under  a  continuing  contract,  providing  for  the  completion  of  the 
jetties. 

During  the  past  year  work  under  the  contract  for  constructing  the 
jetties  was  continued.  On  the  south  jetty  the  portion  built  to  high- 
water  level  was  extended  7,290  feet,  and  the  mattress  foundation  to  a 
point  4,195  feet  farther  seaward,  the  latter  now  reaching  a  point  18,063 
leet  from  the  shore  end.  The  north  jetty  was  extended  453  feet,  none  of 
the  work  being  raised  to  high-water  level,  except  that  at  a  point  where 
the  jetty  changed  direction  a  small  mound  was  built  to  marK  this  point. 
The  material  placed  in  the  jetties  during  the  year  was  99,972.62  square 
yards  of  mattress,  49,093.03  tons  of  ballast  stone,  and  88,970.58  tons 
of  large  stone.  The  dredge  Winyah  Bay  removed  337,217.97  cubic 
yards  of  material  from  the  jetty  channel. 

The  controlling  depth  on  the  outer  bar  has  increased  2  feet  during 
the  year,  being  now  13  feet,  but  the  channel  has  narrowed  to  an  avail- 
able width  of  about  200  feet.  Over  the  inner  bar  the  controlling  depth 
is  Hi  feet,  with  a  channel  width  of  about  500  feet. 

The  emergency  river  and  harbor  act  approved  J urte  6, 1900,  contains 
the  following  item: 

Winyah  Bay,  South  Carolina:  The  dredge  or  dredges  employed  in  connection  with 
the  work  of  improvement  at  the  entrance  to  Winyah  Bav,  and  such  other  dredges 
owned  or  controlled  by  the  Grovemment  as  are  used  on  \V^inyah  Bay  river  systems 
and  canals,  may  be  used  in  dredeing  the  shoal  places  between  the  entrance  and  the 
city  of  Greorgetown,  South  Carolina,  the  places  at  which  and  depth  to  which  such 
dredging  shall  be  done  to  be  determined  by  the  Secretary  of  War,  upon  the  recom- 
mendation of  the  Chief  of  Engineers,  United  States  Army;  and  any  expense  so  caused 
shall  be  paid  from  amounts  heretofore  appropriated  for'said  Winyah  Bay. 

With  existing  balance  it  is  proposed  to  pay  the  jetty  contractor  for 
work  done  during  the  fiscal  year  1901,  to  continue  aredging  in  the  jetty 
canal,  to  complete  the  mud  dike  at  the  root  of  the  south  jetty,  to 
dredge  the  shoals  within  the  bay,  as  provided  in  the  emergency  river 
and  harbor  act  approved  June  6,  1900,  and  to  pay  cost  of  superintend- 
ence of  above  work.  The  continuing  contract  for  jetty  work  does 
not  cover  the  entire  improvement  provided  for  in  the  project,  as  it  does 
not  include  dredging  or  work  at  tne  root  of  the  south  jetty. 


Commercial  staiidics. 

Year. 

Total    1 
tons. 

Value. 

Year. 

Total 
tons. 

171.  ai9 
iu».;i74 

12.1.  tK« 
120, 587 

Value. 

1891 

261,370 

271,98tJ 
268.  (MO 
293,822 

18,071,600 

1896 

16.228  ;«0 

1892                  

1897 

.\817.iiV) 

18<K) 

1898 

r>..v*7.N>*) 

1^94         __     .   

1899 

G,  '-i^il.  NvJ 
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July  1,  1899,  balance  unexpended 1564,176.74 

Amount  appropriated  by  sundry  civil  act  approved  June  6,  1900 285, 000. 00 

849, 176.  74 
June  30,  1900,  amount  expended  during  fiscal  year 292, 441. 96 

July  1, 1900,  balance  unexpended 556,734.78 

July  1,  1900,  outstanding  liabilities .  $74,205.61 

July  1,  1900,  amount  covered  by  uncompleted  contracts 754, 224. 74 

828, 430.  35 

Amount  (estimated)  required  for  completion  of  existing  project 852, 750. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1902,  in  addition  to  the  balance  unexpended  July  1, 1900 525, 000. 00 

Submitted  in  compliance  with  reauirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  ana  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  O  5.) 

6.  Santee  Rvoer^  Sovth  CwroUna. — ^This  river  in  its  original  condition 
was  considerably  obstructed  at  all  stages  of  water  by  sunken  logs  and 
snags.  Its  bar  entrance  was  narrow,  crooked,  and  snifting,  with  only 
about  4  feet  of  water  at  low  tide.  Four  steamers  and  a  few  vessels 
were  then  running  upon  portions  of  the  river. 

The  project  of  1880  proposed  to  provide  the  river  with  a  good  outlet 
through  Mosquito  Creek  to  Winyah  Bay  by  deepening  and  straighten- 
ing this  creek  to  50  feet  width  and  7  feet  depth;  to  secure  7-foot  navi- 
Sttion  in  the  river  from  its  mouth  120  miles  to  Wright  Bluff,  and 
ence  6-foot  navigation  23  miles  farther  to  its  head  in  the  Congaree 
and  Wateree  rivers. 

The  estimated  cost  was  $104,427.40.  At  the  same  time  the  estimated 
cost  of  cutting  a  canal  from  Estherville  plantation  to  Minim  Creek, 
in  lieu  of  the  Mosquito  Creek  Canal,  was  1^158,000.  In  1887  the  esti- 
mate was  increased  to  $346,500. 

The  revised  project  of  1889  provides  for  leaving  the  Mosauito  Creek 
Canal,  which  has  been  completed  30  feet  wide  and  3  feet  aeep,  for  a 
timber  route,  cutting  a  new  canal  between  Eistherville  and  Minim  Creek 
large  enough  for  river  steamers,  and  snagging  the  entire  river,  at  an 
estimated  cost  of  $350,000, 

The  project  of  1889  was  submitted  to  Congress  in  the  Annual  Report 
of  the  Chief  of  Engineers  for  that  j'^ear,  page  1184. 

The  total  expencOtures  to  June  30, 1899,  were  $248,990. 92.  At  that 
date  the  original  width  of  the  Estherville-Minim  Creek  Canal,  50  to  60 
feet,  and  its  original  depth,  6  to  8  feet  at  low  water,  had  been  main- 
tained. From  the  Santee  River  proper  1,025  snags  and  other  similar 
obstructions  had  been  removed. 

During  the  past  year  114,765  cubic  yards  of  material  has  been 
dredged  and  5C&:  stumps  and  12  loffs  removed  from  the  Estherville- 
Minim  Creek  Canal,  widening  and  deepening  the  first  cut  over  a  por- 
tion of  the  length  of  the  canal.  Extensive  repairs  were  made  to  the 
dipper  dredgeT)elonging  to  this  work.  From  the  Santee  River  proper 
and^its  banksl,258  obstructions  were  removed,  the  river  being  snagged 
to  123  miles  above  its  mouth. 

With  existing  balance  it  is  proposed  to  continue  dredging  in  the 
Estherville-Minim  Creek  Canal,  and  remove  the  worst  snags  that  may 
appear  in  the  Santee  River  proper.  Under  the  estimate  submitted  in 
money  statement  below,  it  is  proposed  to  widen  and  deepen  the  canal 
in  accordance  with  the  approved  project,  to  maintain  the  width  and 
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depth  gained,  and  to  keep  the  Santee  River  proper  clear  of  snags;  also 
to  make  a  survey  of  the  river  to  determine  amount  of  work  required 
to  complete  the  existing  project.  As  a  considerable  part  of  the  money 
appropriated  has  necessarily  been  expended  in  maintenance,  a  revision 
of  the  estimate  for  completion  will  have  to  be  made,  based  on  results 
of  the  proposed  survey. 

Oommerddl  staUsUca, 


Year. 


1891. 
1892. 
1893. 
1894. 
1895. 


Total 

tODS. 


100,255 
110,523 
124,182 
115,428 
117,690 


Value. 


$2,743,000 
2,776,800 
2.e79,a)0 
2,876.000 
2,224,800 


Year. 


1896. 
1897. 
1898. 
1899. 


Total    I 
tons.     ' 


134,185 
134,206 
112,206 
154,827 


Value. 


S2, 204, 600 
2,159.940 
2,205,800 
2,679,100 


July  1,  1899,  balance  unexpended $18,759.08 

June  30,  1900,  amount  expended  during  fiscal  year 12, 016. 76 

July  1,  1900,  balance  unexpended 6,742.32 

July  1,  1900,  outstanding  llabiUties 710.88 

July  1,  1900,  balance^vailable 6,031.44 

Amount  (estimated)  required  for  completion  of  existing  project 82, 250, 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1902,  for  works  of  improvement  and  for  maintenance,  in  addition  to 

the  balance  available  July  1,1900 38,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acta  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 

of  1899,  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  0  6.) 

7.  Wateree  River ^  South  Ca/roUna. — In  1882  this  stream,  in  its  original 
condition,  had  a  low-^ater  depth  of  from  3  to  4  feet  from  its  mouth,  67 
miles,  to  Camden.  The  lower  14  miles  was  completely  blocked  at  all 
stages  of  water  by  logs,  snags,  etc.,  and  at  moaerate  stages  by  the 
bridges  of  the  South  Carolina  and  the  Wilmington,  Columbia  and 
Augusta  railroads,  then  without  drawspans;  thence  to  Camden  navi- 
gation was  possible,  but  dangerous  except  during  high  water.  Its 
commerce  was  practically  nothing. 

The  project  oi  improvement  provides  for  safe  and  unobstructed  4-foot 
navigation  for  steamers  from  Camden  to  the  mouth,  at  an  estimated 
cost  of  $60,000. 

Congress  has  made  appropriations  for  maintenance  since  the  project 
was  completed. 

The  total  expenditures  to  June  30,  1899,  were  $69,685.11.  At  that 
date  the  river  was  fairly  well  cleared  of  obstructions  from  the  mouth 
to  Camden,  the  head  of  navigation. 

During  the  past  year  862  obstructions  have  been  removed  from  the 
river  and  banks.  Since  June  30,  1884,  24,912  obstructions  have  been 
removed.  The  records  before  that  date  do  not  give  number  of 
obstructions  removed. 

The  river  is  deep  and  requires  no  dredging  at  any  point,  but  it  will 
require  snagging  annually,  as  its  banks  cave.  The  channel  has  been 
satisfactorily  maintained  mroughout  the  year. 

With  existing  balance  it  is  proposed  to  continue  snagging  work. 
Under  the  estimate  submitted  in  money  statement  below,  it  is  proposed 
to  keep  the  river  thoroughly  clear  of  obstructions. 
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Year. 


!     Total 
tons. 


1891. 
1892. 
1893. 
1894. 
1895. 


1.005 
2,244 
6,242 
18,076 
21,697 


Value. 


Year. 


151,210 
86.040 

117,729 
94,884 

127,565 


1896. 
1897. 
1898. 
1899. 


Total 
tons. 


Value. 


85,002 
48.770 


109,170 


S233,525 
202,800 
274,050 
272.200 


Ja]y  1, 1899,  balance  unexpended $2, 814. 89 

June  30, 1900,  amount  expanded  during  fiwal  year 1, 458. 31 


July  1, 1900,  balance  unexpended 1, 356. 58 

July  1, 1900,  outstanding  liabilitiep 163. 13 


July  1, 1900,  balance  available 1,193.45 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1902,  for  maintenance  of  improvement,  in  addition  to  the  balance 
available  July  1,1900 3,500.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 
of  1899,  and  of  sundry  dvil  act  of  June  4, 1897. 

(See  Appendix  0  7.) 

8.  Oangaree  River^  South  Carolma. — In  1886  this  stream,  in  its  origi- 
nal condition, 'had  a  low-water  depth  of  3  to  4  feet  from  its  mouth  to 
the  railroad  bridge  at  Columbia;  thence  1  foot  low-water  depth  2  miles 
farther  to  its  head.  Navigation  of  the  lower  47  miles  was  olocked  at 
all  stages  of  water  by  the  South  Carolina  Railroad  Bridge,  and  by 
sunken  logs,  snags,  and  overhanging  trees.  The  navigation  of  the 
remaining  2  miles  was  prevented  by  swift  currents  and  numerous  rock 
ledges  and  bowlders.     Its  commerce  was  nothing. 

"flie  project  of  improvement  proposes  to  secure  a  thoroughly  cleared 
4-foot  navigation  over  the  lower  47  miles  at  all  stages  of  water,  and  a 
cleared  channel,  100  feet  wide,  through  the  shoals  above,  at  an  esti- 
mated cost  of  $54,500. 

The  total  expenditures  to  June  30,  1899,  were  $30,673.52;  no  work 
had  been  done  in  the  fiscal  year  ending  on  that  date.  Prior  to  June 
30,  1898,  the  river  had  been  thorough^  snagged  from  the  mouth  to 
Granby,  2  miles  below  Columbia,  but  no  attempt  had  been  made  to 
improve  the  rapids  above  Granby.  A  snagging  steamer  had  been  built 
and  8,549  obstructions  had  been  removed. 

No  work  was  done  during  the  past  fiscal  year. 

Some  dredging  will  be  needed  to  develop  the  full  value  of  this  stream 
and  give  the  projected  depth. 

W  ith  existing  balance  it  is  proposed  to  remove  the  worst  obstruc- 
tions that  may  appear.  Under  the  estimate  submitted  in  money  state- 
ment below,  it  IS  proposed  to  deepen  and  widen  the  channel  to  the 
dimensions  contemplated  by  the  approved  project,  working  from  the 
mouth  up,  and  to  keep  the  river  clear  of  snags;  also  to  make  a  survey 
of  the  nver  to  determine  amount  of  work  required  to  complete  the 
existing  project.  As  a  considerable  part  of  the  money  appropriated 
has  necessarily  been  expended  in  maintenance,  a  revision  of  the  esti- 
mate for  completion  will  have  to  be  made,  based  on  results  of  the  pro- 
posed survey. 


Digitized  by  VjOOQIC 


286    REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ABMT. 

Chmjnercial  statistics. 


Year. 


Total 
tons. 


Value. 


Year. 


1891.. 
1892.. 
1893., 
1894.. 
1896.. 


2,401 
3,686 
2,781 
7,974 
8,993 


947,840 
62,025 
71,126 
40,760  I 
46,700  I' 


Total 
tons. 


Value. 


1896 18,807 

1897 40,857' 

1898 81,862  1 

1899 88,696 


«178,900 
UO.IOO 
201,700 
191,700 


July  1,  1899,  balance  unexpended 

June  30,  1900,  amount  expended  during  fiscal  year  . 

July  1,  1900,  balance  unexpended 


$326.48 
.30 


326.18 


Amount  (estimated)  required  for  completion  of  existing  project 23, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1902,  for  works  of  improvement  and  for  maintenance,  in  uddition  to 

the  balance  unexpended  July  1,  1900 12,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 

of  1899,  and  of  sundry  civil  act  of  Jime  4,  1897. 

(See  Appendix  O  8.) 

9,  Congaree  Hwer^  South  Carolma^  frain  Gervais  Street  Bridge^ 
Columhia^  to  Gramby, — Pursuant  to  House  resolution  dated  December 
16,  1893,  a  project  and  estimate  was  submitted  and  printed  in  House 
Ex.  Doc.  No.  66,  Fifty-third  Congress,  second  session,  giving  the  cost 
of  extending  steamboat  navigation  from  Granby  to  Gervais  Street 
Bridge,  Columbia.  This  document  and  a  letter  concerning  it  are 
reprinted  on  pages  1182-1189  of  the  Annual  Report  of  the  Chief  of 
Engineers  for  1896. 

The  river  and  harbor  act  approved  March  3,  1899,  authorized  con- 
tinuing contracts  for  constructing  a  lock  and  dam  near  Granby.  The 
item  of  the  act  is  as  follows: 

Improving  Congaree  River,  South  Carolina,  from  Grervais  Street  Bridge,  Columbia, 
to  Granby,  m  accordance  with  plan  submitted  January  second,  eighteen  hundred 
and  ninety-four,  fifty  thousand  dollars:  Providedf  That  contracts  may  be  entered 
into  by  the  Secretary  of  War  for  such  materials  and  work  as  may  be  necessary  to 
complete  said  improvement,  to  be  paid  for  as  appropriations  may  from  time  to  tmie 
be  made  by  law,  not  exceeding  in  the  aggregate  two  hundred  thousand  dollars,  exclu- 
sive of  the  amount  herein  appropriated/ 

The  total  expenditures  to  June  30, 1899,  under  this  provision  of  law 
were  $45. 10.  At  that  date,  condemnatioi;  proceedings  for  most  of  the 
land  required  had  been  instituted. 

During  the  past  vear  all  the  land  required  on  both  sides  of  the  river 
was  obtained,  partly  by  condemnation  proceedings  and  partly  by  pur- 
chase, the  total  cost,  including  incidental  expenses,  being  W:,883.76 
A  contract  for  the  construction  of  a  lock  keeper's  house  and  other 
buildings  was  approved  May  16, 1900.  the  contract  price  being$3,985.00. 
The  construction  of  these  buildings  iias  been  begun,  and  they  are  par- 
tially completed.  In  March,  1900,  a  careful  survey  of  the  proposed 
site  of  the  lock  and  dam  was  made;  plans  and  specifications  for  the 
construction  of  the  lock,  except  metal  work,  and  of  the  abutment  of 
the  dam  have  been  completed  and  approved.  Since  March,  1900,  two 
gauges  have  been  maintained. 

The  sundry  civil  act  approved  June  6,  1900,  contains  the  following 
item: 

Improving  Concaree  River,  South  Carolina:  For  continuing  improvement  from 
<»er\'aiH  ntreot  bridge,  (-ohmilna,  to  Granby,  one  hundred  thousand  dollars. 
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There  is  at  present  no  navigation  on  this  part  of  the  river. 

July  1, 1899,  balance  unexpended $49,954.90 

Amount  appropriated  bv  sundry  civil  act  approved  June  6, 1900 100, 000. 00 

149,954.90 

June  30, 1900,  amount  exj>ended  during  fi!!«cal  year 4,866.60 

July  1, 1900,  balance  unexpended 145, 088. 30 

July  1 ,  1900,  outstanding  liabilities |277. 03 

July  1, 1900,  amount  covered  by  uncompleted  contracts .'i,  985. 00 

■ 4,262.03 

July  1, 1900,  l)alan<-e  available 140, 826.  27 

Amount  (ertimated)  required  for  completion  of  existing  project 100, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1902,  in  addition  to  the  balance  available  July  1, 1900 50, 000. 00 

Submitted  in  compliance  with  requirements  oi  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  ana  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  0  9.) 

10.  Charleston  Harbor^  includhig  Mount  Pleascmt  and  Sullivan 
Idand  shore^  Smith  Carolina. — ^There  were  originally  four  channels 
across  the  bar,  the  deepest  having  about  12  feet  depth  at  low  water. 
Comnierce  was  then  using  the  Pumpkin  Hill  Channel,  about  3  miles 
south  of  the  present  jetty  channel.  Where  the  present  jetty  channel 
is  situated  there  was  then  the  swash  channel,  witn  a  best  depth  of  10^ 
feet  of  water,  too  crooked  for  safe  use.  The  natural  channels  were 
shifting  in  position  and  variable  in  depth. 

In  1878  it  was  proposed  to  establish  and  maintain,  by  means  of  two 
jetties  and  auxiliary  dredging,  a  low-water  channel  of  not  less  than  21 
feet  depth  across  the  bar.  The  swash  channel  was  selected  for 
improvement.     The  estimated  cost  was  $3,000,000. 

In  1888  it  became  necessary  to  modify  the  height  of  the  crest  line  of 
the  jetties  and  to  revise  the  estimate.  This  increase  in  the  estimate 
was  largely  due  to  the  fact  that  money  had  been  appropriated  so 
slowly  that  reasonable  contract  prices  could  not  be  obtained.  The 
annual  appropriation  up  to  that  time  had  been  only  5i  per  cent  of  the 
original  estimate.  In  the  revised  project  the  jetties  were  increased  in 
height  and  length,  but  no  change  was  made  in  their  position  or  dis- 
tance apart.  Tjbe  revised  estimates  were  $4,380,500,  if  the  jetties  were 
brought  up  to  low -water  level  throughout;  and  $6,334,500,  if  brought 
up  3  feet  higher. 

The  total  expenditures  to  June  30,  1899,  were  $4,037,256.70.  At 
that  date  there  was  a  channel  of  not  less  than  20  feet  from  Charleston 
to  the  ocean.     The  jetties  had  been  completed  in  1897. 

During  the  past  year  the  sea-going  pump  dredge  Charleston  has 
continued  work  except  during  the  first  three  monms,  when  she  was 
undergoing  repairs.  The  controlling  depth  at  the  entrance  has  been 
maintained  at  between  19.3  and  20.1  feet,  and  considemble  progress 
has  been  made  toward  the  removal  of  a  shoal  which  obstructea  the 

i'etty  channel  near  its  inner  end.  The  total  amount  of  material  dredged 
)y  her  during  the  year  Is  253,401  cubic  yards.  The  controlling  depth 
over  the  outer  bar  is  now  practically  20  feet.^ 

The  construction  of  a  new  and  larger  dredge  to  cost  not  more  than 
$150,000  was  authorized  by  the  river  and  harbor  act  approved  March 

*  Soundincs  taken  August  13,  1900,  show  a  least  depth  at  mean  low  water  across 

.  cater  bar  of  22.4  feet,  a  gain  of  3.2  feet  since  survey  of  July  2-3,  1900.     Depths  of 

21.5  feet  are  found  on  the  dredging  range  inside  inner  dredging  buoy,  but  on  a 

Htniight  line  making  a  very  small  angle  with  the  dredging  range  a  depth  of  22.4  feet 

exists  from  the  ocean  to  the  deep  channel  between  the  outer  ends  of  tlie  jetties. 
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3,  1899,  under  an  enlarged  project  submitted  November  18,  1898,  for 
obtaining  26  feet  at  mean  low  water.  Plans  and  specifications  for  such 
a  dredge  having  been  prepared,  bids  for  its  construction  were  opened 
August  28,  1899.  Owing  to  the  congestion  of  work  in  the  shipyards 
ana  the  extremely  high  prices  for  materials  then  prevailing,  but  one 
complete  bid  was  received.  This  was  rejected,  as  the  price  named  was 
excessive.  Bids  have  not  been  again  invited,  as  it  was  evidently  neces- 
sary, under  the  limit  of  cost  fixed,  to  first  await  a  considerable  fall  in 
prices  of  shipbuilding  and  engine-building  work. 

The  plans  for  the  dredge  are  being  revised,  and  it  is  intended  to 
again  call  for  bids  in  the  near  future  in  hopes  a  price  within  the  limit 
of  cost,  $150,000,  may  be  secured. 

The  original  law — river  and  harbor  act  of  March  3,  1899 — author- 
izes the  expenditure  of  $175,000  by  contract,  $150,000  for  construc- 
tion and  $25,000  for  operating.  The  latter  amount  can  not  well  be 
used  for  operating  a  dredge  under  contract,  and  it  would  be  to  the 
interest  of  this  work  if  the  total  amount,  $175,000,  could  be  used  for 
construction. 

An  estimate  of  $60,000  for  maintenance  of  this  work  is  submitted. 
This  amount  will  be  required  for  operation  of  the  dredge  now  provided 
for  the  work  and  for  operating  the  new  dredge  yet  to  be  constructed. 

The  sundry  civil  act  approved  June  6,  1900,  contains  the  following 
items: 

Improving  harbor  at  Charleston,  South  Carolina,  under  river  and  harbor  act  of 
eighteen  hundred  and  ninety-two:  For  dredging,  forty-five  thousand  dollars. 


Improving  harbor  at  Charleston,  South  Carolina: 
one  himdred  and  seventy-five  thousand  dollars. 


For  completing  improvement, 


The  following  proviso  is  contained  in  the  emergency  river  and  har- 
bor act  approved  June  6,  1900: 

Charleston  Harbor,  South  Carolina:  The  amounts  heretofore  authorized  for  a  con- 
tract or  contracts  for  materials  and  work,  or  so  muclj  thereof  as  may  be  necessary, 
may  be  expended  in  the  work  of  dredging  in  accordance  with  the  approved  project. 

Commercial  statislics. 


Year. 

Total  tons. 

Value. 

Year. 

Total  t^n8. 

Value. 

1889 

2,192,975 
2,570,551 
2,823,315 
2,664,954 
3,088.961 
2,798,520 

976,073,600 
90,009,600 

1  1896 

3,019,896 
3,317,497 
1,015,140 
997,168 
1,018,366 

$70,247,003 

1890 

'  1896 

79.325,016 

1891 

95,003,358 

1897 

12. 106, 763 

1892 

86,985,196 
78,803.790 
75,574,260 

1898 

10.966,250 

1898 

1899 

6,385,168 

1894 

July  1,  1899,  balance  unexpended $90,243.30 

Amount  appropriated  by  sundry  civil  act  approved  June  6,  1900 220, 000. 00 

310,243.30 

June  30,  1900,  amount  expended  during  fiscal  year 86, 232. 59 

July  1,  1900,  balance  unexpended 224,010.71 

July  1,  1900,  outstanding  habilities 6, 174. 85 

July  1,  1900,  balance  available 217, 835. 86 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1902,  for  maintenance  of  improvement,  in  addition  to  the  balance 
available  July  1,  1900 60,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866.  and  1867,  of  section  7  of  the  river  and  harbor  act 
of  1899,  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  O  10.) 
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11.  Wappoo  Cut^  South  Oa/rolina, — Wappoo  Cut,  in  its  original  con- 
dition, was  a  narrow,  crooked  tidal  stream  with  not  over  2  feet  depth 
in  some  places.     It  connects  Ashley  and  Stono  rivers. 

The  original  project  provided  for  straightening,  widening,  and 
deepening,  so  that  the  finished  channel  should  be  6  feet  deep  and  90 
feet  wide  at  low  water.  Jetties  at  the  Ashley  and  Stono  entrances 
and  light  bulkheads  across  three  tidal  tributaries  were  to  be  built. 
The  estimated  cost  was  $34,000. 

This  project  was  modified  in  1889  to  provide  for  a  60-foot  width  of 
channel,  for  a  solid  cut  through  the  marsh,  and  for  a  wider  and  deeper 
cut  through  the  Ashley  River  Bar,  at  a  total  cost  of  $88,000. 

The  total  expenditures  to  June  30,  1899,  were  $61,216.85.  There 
was  probably  a  good  5i-f oot  channel  through  the  cut  at  that  date,  and 
a  very  narrow  6-foot  channel. 

During  the  year  no  work  has  been  done  toward  the  completion  of 
the  project.  An  examination  made  June  29, 1900,  shows  that  a  6-foot 
channel  exists  through  the  entire  length,  but  it  is  very  narrow  in 
places. 

With  existing  balance  it  is  proposed  to  widen  and  deepen  the  chan- 
nel at  the  most  troublesome  points;  also  to  make  a  survey  of  the  cut 
to  determine  amount  of  work  required  for  completion  of' the  project. 
Under  the  estimate  submitted  in  money  statement  below,  it  is  pro- 
posed to  widen  and  deepen  the  channel,  in  accordance  with  the 
approved  project,  and  to  maintain  the  width  and  depth  gained.  As 
considerable  deterioration  of  the  dredged  cut  has  undoubtedly 
occurred,  a  revision  of  the  estimate  for  completion  will  probably  have 
to  be  made,  based  on  the  results  of  the  proposed  survey. 


Commercial  slaUdics, 


Year. 

Total 
tons. 

Value. 

Year. 

Total 
tons. 

Value. 

1891 

140,000 

$1,976,000 
1,997,500 
1,865.600 
1,688,000 

1895 

250.230 
271,800 
235,830 

92,260.100 

1892 

1896 

2,410,000 

1888.                    

142,800 
288,350 

1899 

2,005,696 

18^ 

» 

July  1,  1899,  balance  unexpended $1, 284. 15 

June  30,  19()0,  amount  expended  during  fiscal  year .24 

July  1,  1900,  balance  unexpended 1,283.91 

Amount  (estimated)  required  for  completion  of  existing  project 25, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1902,  for  works  of  improvement  and  for  maintenance,  in  addition  to 

the  balance  unexpended  July  1,  1900 8,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 

of  1899,  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  O  11.) 

12.  Beaufort  Hwer^  South  Carolina. — ^There  was  originallv  a  thor- 
oughly good  7-foot  channel  between  the  town  of  Beaufort  and  Coosaw 
River,  except  at  a  point  called  Brickyard,  near  the  Coosaw  mouth. 
The  least  depth  here  was  about  4  feet  at  low  water,  and  the  channel, 
when  deep  enough,  was  too  narrow. 

The  plan  of  improvement  adopted  in  1890  was  to  deepen  and  widen 
ENG  1900 19 
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the  channel  by  dredging  to  give  a  continuous,  sufficiently  wide  7 -foot 
channel  at  low  water  afl  the  way  through.  The  estimated  cost  was 
$25,000.  A  layer  of  rock  having  been  encountered  at  a  higher  level 
than  was  found  by  the  preliminary  borings,  the  work  could  not  be 
completed  for  the  amount  of  the  original  estunate.  On  April  15, 1893, 
the  estimate  was  increased  to  $40,000. 

The  total  expenditures  to  June  30,  1899,  were  $30,431.71,  securing 
a  channel  7  feet  deep  all  the  way  through,  but  it  was  much  too  narrow 
at  the  point  where  the  rock  was  encountered.  No  work  was  done 
toward  the  completion  of  this  project  during  the  past  year.  The  chan- 
nel is  now  about  100  feet  wide  at  the  narrowest  point. 

The  result  of  the  dredging  has  been  of  great  advantage  to  commerce 
in  the  way  of  safety,  but  to  derive  the  full  value  of  the  improvement 
elsewhere  the  cut  in  the  rocky  portion  must  be  made  wider. 

An  examination  was  made  during  the  year  to  determine  whether 
material  dredged  from  this  river  near  the  Port  Royal  Naval  Station 
was  being  illegally  dumped,  and  later  a  survey  to  define  limits  of  the 
area  that  had  been  prescribed  for  dumping.  Material  found  to  have 
been  illegally  dumped  is  now  being  removed  by  the  cojitractor. 

With  existing  balance  it  is  proposed  to  make  a  survey  of  the  chan- 
nel to  determine  present  conditions;  also  to  secure  the  removal  of 
obstructions  in  the  river.  Under  the  estimate  submitted  in  monev 
statement  below^  it  is  proposed  to  widen  the  channel  in  accordance  with 
the  existing  project  and  to  maintain  its  width  and  depth.  As  consider- 
able deterioration  has  probably  occurred,  a  revision  of  the  estimate  for 
completion  may  have  to  be  made,  based  on  results  of  the  pi*oposed 
survey. 

Commercial  8iaMi4». 


Year. 

Total 
tons. 

202.285 
260,000 
215.000 
193,985 

Value. 

$1,378,800 

1.505,000 

1,181,000 

950,000 

1                   Year. 

Total 
tons. 

Value. 

1891 

1895 

174,800 
100,267 
114,400 

1819,760 

1892 

1896 

588,000 

1893         

1899 

655,000 

1894 

July  1,  1899,  balance  unexpended 

June  30,  1900,  amount  expended  during  fiscal  year  . 


$568.29 
109.59 


July  1,  1900,  balance  unexpended  . . 
July  1,  1900,  outstanding  liabilities. 

July  1,  1900,  balance  available 


468.70 
17.50 


441.20 


Amount  (estimated)  required  for  completion  of  existing  project 9, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1902,  for  works  of  improvement  and  for  maintenance,  in  addition  to 

the  balance  available  July  1,  1900 3,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 

of  1899,  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  O  12.) 

IS.  Beirhoving  sunken  vessels  or  craft  obstructing  or  endangering 
naviqation, — The  wreck  of  the  pilot  boat  A9/>rtV^,  which  had  been  removed 
in  March,  1899,  was  sold  at  auction  during  the  year  for  $9,  and  the 
proceeds  of  the  sale  were  deposited  to  the  credit  of  the  Treasurer  of 
the  United  States. 
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A  number  of  sunken  logs,  originally  forming  parts  of  rafts  which 
had  broken  up,  were  reported  as  obstructing  the  'inland  passage" 
between  Charleston,  S.  C,  and  Beaufort,  S.  C.  All  the  logs  tnat 
could  then  be  found  were  removed  in  May,  1900,  at  an  expense  of 
$554.77,  using  Government  plant. 

(See  Appendix  O  13.) 

EXAMINATIONS  AND   SURVEYS  MADE    IN    COMPLIANCE   WITH    RIVER  AND 
HARBOR  ACT   APPROVED   MARCH   3,  1899. 

The  preliminary  examinations  and  surveys  of  the  following  localities, 
require  by  the  nver  and  harbor  act  of  March  3,  1899,  were  made  by 
the  local  engineer,  Maj.  E.  H.  Ruffner,  Corps  of  Engineers,  and  reports 
thereon  submitted  through  the  Division  Engineer,  Col.  Peter  C.  Hains, 
Corps  of  Engineers: 

1.  Preliminary  examination  and  survey  of  Lynchs  River ^  South 
Carolina. — Major  Ruffner  submitted  reports  dated  June  8  and  Decem- 
ber 18,  1899,  respectively.  He  presents  a  plan  for  improvement  at 
an  estimated  cost  of  $68,750.  in  his  opinion,  concurred  in  by  the 
division  engineer,  the  locality  is  worthy  of  improvement  as  proposed. 
The  reports  were  transmitted  to  Congress  and  printed  in  House  Doc. 
No.  279,  Fifty-sixth  Congress,  first  session.  (See  also  Appendix 
014.) 

2,  Preliminary  exa/mination  and  survey  of  Samijpit  River^  South 
Carolina^  from  its  mxmth  at  the  W-foot  depth  at  loio  water  in  Winyah 
Bny^  to  its  head  of  navigation^  with  the  view  of  dredging  shoals  and 
removing  other  obstructions. — Major  Ruffner  submitted  reports  dated 
June  8  and  December  5,  1899,  respectively,  and  a  subsequent  report 
of  January  25,  1900,  was  submitted  by  his  successor,  Caj)t.  J.  C.  San- 
ford,  Corps  of  Engineers,  the  total  estimated  cost  of  improvement 
proposed  being  $737,387.99.  Major  Ruffner  considers  the  locality 
worthy  of  improvement  by  the  General  Government,  but  the  division 
engineer,  for  reasons  given  in  his  report,  does  not  concur  in  this  view, 
and  he  recommends  for  adoption  only  that  part  of  the  plan  providing 
for  deepening  the  river  from  Georgetown  to  the  head  of  navigation  to  6 
feet.  The  reports  were  transmitted  to  Congress  and  printed  in  House 
Doc.  No.  387,  Fifty-sixth  Congress,  first  session.  (See  also  Appendix 
015.) 

B.  Preliminary  examfmmtion  of  the  waterways  am,d  low-lying  marsh 
lands  or  rice  lands  between  the  North  and  South  Santee  rivers^  with  a  view 
to  extending  the  EstherviUe- Minim  Creek  Canal  in  a  so^itherly  direction 
to  Alligatcn*  River.,  South  Carolina. — Major  Ruffner  submitted  reports 
dated  June  8  and  December  16,  1899,  respectively.  Plans  are  pre- 
sented for  improvement  by  two  routes,  estimated  to  cost  $59,208.07  and 
184,257.35,  respectively,  a  slight  preference  being  given  for  the  route 
calling  for  the  greater  first  cost.  The  local  officer  considers  the 
locality  worthy  of  improvement  by  the  General  Government,  and 
his  views  are  concuri'ed  in  by  the  division  engineer.  The  reports  were 
transmitted  to  Congress  and  printed  in  House  Doc.  No.  278,  Fifty- 
sixth  Confess,  first  session.     (See  also  Appendix  O  16.) 

-J.  Preliminary  eocamination  and  survey  of  Wee  Tee  Lake.,  South 
Carolina.^  from  its  junction  with  the  Santee  River  to  a  point  called  the 
Bluff .^  with  a  view  to  make  it  navigable  for  steamboats. — Major  Ruffner 
submitted  repoi-ts  dated  June  8  and  December  18,  1899,  respectively, 
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with  plan  for  improvement  at  an  estimated  cost  of  $12,000.  He  con- 
sidei*s  the  locality  worthy  of  improvement  bv  the  General  Govern- 
ment, and  his  views  are*  concurred  in  by  the  division  engineer.  The 
reports  were  transmitted  to  Congress  and  printed  in  House  Doc.  No. 
281,  Fifty -sixth  Congress,  first  session.     (See  also  Appendix  O  17.) 

5.  Preliminary  examination  of  water^j^ys  hetweeji  Charleston  liar- 
hor  and  Allimtor  Creek^  South  Carolina, — Major  Ruffner  submitted 
report  dated  July  28,  1899.  A  plan  for  improvement  at  an  estimated 
cost  of  $281,600  is  presented,  and  it  is  his  opinion,  in  which  1  concur, 
that  the  locality  is  worthy  of  improvement  by  the  General  Govern- 
ment. The  report  was  transmitted  to  Congress  and  printed  in  House 
Doc.  No.  84,  Fifty -sixth  Congress,  first  session.  (See  also  Appendix 
O  18.) 

EXAMINATIONS    REQUIRED    BY    EMERGENCY     RIVER    AND    HARBOR     ACT 
APPROVED  JUNE   6,    1900. 

The  local  oflScer  was  also  charged  with  the  duty  of  making  prelimi- 
nary examinations  of  the  following  localities,  required  by  the  emer- 
§ency  river  and  harbor  act  of  June  6,  1900,  and,  if  possible,  reports 
lereon  will  be  submitted  in  time  for  transmission  to  Congress  at  its 
next  session: 

1.  Great  Ped^e  Rive7\  South  Carolina^  between  CIteraw  and  the 
Wihnington^  Columbia  and  Augusta  Hailroad  Bridae. 

2,  Ashley  River ^  South  Carolina^  from  the  city  of  Charleston  to  the 
head  of  navigation, 

IMPROVEMENT  OF  RIVERS  AND  HARBORS  IX  EASTERN  GEORGIA,  OF 
INSIDE  WATER  ROUTE  BETWEEN  SAVANNAH,  GA.,  AND  FERNAN- 
DINA,  FLA.,  AND  OF  CUMBERLAND  SOUND,  GEORGIA  AND  FLORIDA. 

This  district  was  in  the  charge  of  Capt.  Cassius  E.  Gillette,  Corps  of 
Engineers,  having  under  his  immediate  orders  Lieut.  Lytle  Brown, 
Corps  of  Engineers,  to  August  10,  1899.  Division  Engineer,  Col. 
Peter  C.  Hains,  Corps  of  Engineers,  to  July  8,  1899,  and  since  Octo- 
ber 27,  1899. 

i.  Savannah  Harbor,,  Georgia. — This  covers  the  estuary  of  the  Savan- 
nah River  from  about  2  miles  above  the  city  of  Savannah  to  the  ocean 
bar,  about  22  miles  below  the  city.  In  1873  the  channel  was  in  places 
not  more  than  9  feet  deep  at  mean  low  water. 

The  original  plan  of  improvement  is  dated  August  28, 1873,  and  was 
supplemented  March  19,  1879;  it  contemplates  the  establishment  of  a 
channel  from  the  city  to  the  sea  practicable  at  high  tide  for  vessels 
drawing  22  feet  of  water,  and  its  cost  was  estimated  at  $481,320.    This 

groject  was  replaced  by  an  enlarged  one  (January  16, 1882,  Annual 
Report  of  the  Chief  of  Engineers  for  1882,  Appendix  J  4)  contemplat- 
ing the  same  channel  depth,  the  cost  being  estimated  at  $1,212,000, 
including  former  appropriations. 

A  project,  adopted  in  1890,  providing  for  a  mean  high-water  depth 
of  26  feet  from  the  city  to  the  sea,  is  printed  as  part  of  Appendix  O, 
Annual  Report  of  the  ("hief  of  Engineers  for  1890,  its  estunated  cost 
being  $3,5(>0,OOO,  exclusive  of  former  appropriations.  The  work  con- 
templated by  it  was  reported  practically  completed  at  the  end  of  the 
fiscal  year  of  1896,  and  since  then  only  repair  work  and  dredging  have 
been  carried  on  in  accordance  with  it. 
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In  compliance  with  requirements  of  the  river  and  harbor  act  of 
August  18,  1894,  a  modified  plan  of  improvement  was  submitted 
December  7, 1894,  providing  for  a  detached  extension  of  the  Oyster  Bed 
training  wall,  for  the  purpose  of  sheltering  the  anchoi'age  in  Tybee 
Roads,  as  well  as  for  protecting  the  ship  channel  over  the  outer  part  of 
Tybee  Knoll  against  the  destructive  action  of  heavy  storms.     This 

Eroject,  which  is  printed  as  part  of  Appendix  M  i  of  the  Annual 
:eport  of  the  Chief  of  Engineers  for  1895,  was  authorized  by  act  of 
Congress  of  June  3,  1896,  its  estimated  cost  being  $992,250. 

In  connection  therewith  a  project,  dated  January  22, 1895,  for  improv- 
ing the  inside  route  from  Savannah,  Ga. ,  to  Beaufort,  S.  C,  at  an  addi- 
tional cost  of  $106,700,  was  adopted  by  the  same  act,  and  the  sum  of 
$1,005,000  appropriated  to  complete  both  works,  which  was  $93,950 
less  than  their  estimated  cost. 

The  entire  amount  expended  on  the  improvement  of  Savannah  Harbor 
from  its  commencement  to  June  30, 1899,  was  $5,775,547.25. 

For  a  summary  of  past  work  see  page  1492  of  the  Annual  Report 
of  the  Chief  of  Engineers  for  1891;  pages  1213  and  1218-1220  of  the 
same  report  for  1896;  page  1495,  report  for  1897;  page  1293,  report  for 
1898;  and  page  1561,  report  for  1899. 

The  amount  expended  under  the  project  of  1890  up  to  June  30, 
1896,  was  $3,460,049.99,  of  which  $974,504.88  was  for  dredging  and 
$2,356,720.10  for  contraction  work.  There  had  been  previously 
expended  $1,875,061.59.  The  total  amount  expended  up  to  June  30, 
1896,  was  $5,335,111.58. 

This  work  had  resulted  in  a  channel  depth  of  about  20  feet  at  mean 
low  water,  obtained  principally  by  dredging,  and  maintained  to  some 
extent  by  training  walls.  This  channel,  nowever,  was  narrow  and 
crooked  and  has  since  shoaled  quite  rapidly. 

From  the  time  of  the  completion  of  this  project,  in  July,  1896,  until 
June  30,  1899,  extensive  dredging  was  done  both  as  maintenance  and 
as  part  of  the  modification  of  the  project.  Nevertheless,  shoaling  took 
plaice,  the  worst  shoal  being  at  the  lower  end  of  Long  Island  Crossing, 
where  about  17^  feet  at  mean  low  water  was  reported.  Considerable 
brush  work  had  been  done  on  the  detached  extension  of  Ovster  Bed 
training  wall,  Imt  this  had  no  effect  upon  the  navigable  depth. 

During  the  fiscal  year  just  ended  the  contractors  for  jetty  work  have 
done  no  work.  Their  contract  was  annulled  October  3,  1899.  Under 
this  contract  the  following  amounts  of  work  have  been  reported  as 
done:  264,958.21  square  yards  of  brush  mattresses,  at  95  cents, 
$251,710.30;  25,922.11  cubic  yards  of  fourth-class  rock,  at  $2.75, 
$71,285.80;  making  a  total  of  $322,996.10.  There  has  been  paid  them 
a  total  of  1^261,621.40,  leaving  a  difference  of  $61,374.70  in  their  favor; 
but  the  materials  were  not  in  accordance  with  the  specifications  and 
the  contract  has  been  annulled.  For  this  and  other  contracts  in  this 
district  the  United  States  has  a  valid  claim  against  these  contractors. 
The  matter  is  in  the  hands  of  the  United  States  Attorney-General  for 
appropriate  action. 

Dredging  has  been  continued  throughout  the  year,  890,000  cubic 
yards  of  material  having  been  removed  since  July,  1896.  The  removal 
of  this  large  amount  of  material  has  just  about  kept  up  with  the  shoal- 
ing, and  at  the  close  of  the  year  there  is  reported  19i  leet  at  mean  low 
water  on  the  worst  shoal,  which  is  at  Tybee  Knoll.  Above  the  Ocean 
Steamship  wharves  there  is  17  feet  to  the  upper  end  of  the  harbor. 
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The  inside  route  to  Beaufort,  through  Mud  River,  was  opened  to  a 
depth  of  about  6  feet. 

The  emergency  river  and  harbor  act  of  June  6, 1900,  provides  for  a 
survey  of  Savannah  Harbor,  with  a  view  to  determining  what  changes 
of  plan  are  necessary  for  securing  a  further  deepening  of  channel. 

In  1872  the  tonnage  of  vessels  arriving  and  clearing  at  Savannah 
Harbor  was  somewhat  more  than  1,000,000;  the  total  value  of  imports 
and  exports  about  $34,000,000.  Cotton,  lumber,  wool,  hides,  naval 
stores,  and  rice  were  principally  dealt  in.  In  1890  the  total  tonnage 
had  increased  to  about  2,000,000,  and  the  value  of  imports  and  exports 
to  $152,000,000.  Besides  the  articles  named  above,  fruit,  produce,  and 
iron  were  handled  extensively. 

For  the  calendar  year  1899  the  total  tonnage  was  about  2,837,076, 
and  the  value  of  foreign  imports  and  exports  about  $26,077,862. 

It  is  estimated  that  150,000  will  be  required  to  maintain  the  improve- 
ment during  the  fiscal  year  ending  June  30,  1902. 

Jul y  1 , 1 899,  balance  unexpended $659, 349. 05 

Amount  received  from  Louisville  and  Nashville  Railroad  Ck)mpany 1.  75 

659, 350. 80 
June  30, 1900,  amount  expended  during  fiscal  year 112, 298. 33 

July  1,1900,  balance  unexpended 547,052.47 

July  1, 1900,  outstanding  liabilities $43, 188.. 40 

July  1 ,  1900,  amount  covered  by  uncompleted  contracts 8,  709. 80 

51,898.20 


July  1 ,  1900,  balance  available 495, 154. 27 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1902,  for  maintenance  of  improvement,  in  addition  to  the  balance  availa- 
ble July  1, 1900 50,000.00 

Submitted  in  compliance  with  reauirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867,  and  of  section  7  of  the  river  and  harbor 
act  of  1899,  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  PI.) 

^.  Savannah  Rive)\  Georgia, — Appropriations  under  this  title  have 
been  for  that  portion  of  the  Savannah  K-iver  between  Savannah  and 
Augusta.  A  detailed  description  of  this  portion  of  the  river  is  found 
in  tne  report  of  the  survey  between  Augusta  and  Savannah,  printed  in 
the  Annual  Report  of  the  Chief  of  Engineers  for  1890,  pages  1328-1363. 

For  the  greater  part  of  the  year  the  river  is  navigable  for  steamboats 
drawing  from  4  to  5  feet  of  water,  but  during  the  low- water  season 
there  are  various  shoals  in  the  upper  part  of  the  river  with  low-water 
depths  of  less  than  3  feet.  The  cnief  obstructions  to  navigation  consist 
of  sand  and  gravel  bars,  overhanging  trees,  snags,  and  sunken  logs. 

The  original  plan  for  improving  Savannah  River  was  submitted  in 
1880,  and  is  given  in  Appendix  J  of  the  Annual  Report  of  the  Chief  of 
Engineers  for  1881. 

The  revised  plan  of  improvement,  as  outlined  in  the  local  engineer's 
report  of  June  30,  1890,  provides  for  the  establishment  of  a  navigable 
steamboat  channel,  5  feet  deep  at  ordinary  summer  low  water,  between 
the  cities  of  Augusta  and  Savannah. 

This  is  to  be  accomplished  by  (1)  removing  sand  and  gravel  bars;  (2) 
regiilating  portions  of  the  river,  revetting  caving  banks,  and  closing 
incipient  cut-offs;  (3)  removing  snags  and  logs  from  the  chatmel,  and 
overhanging  trees  from  the  banks  of  the  stream. 
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The  cost  of  the  improvement  as  given  in  the  project  of  1890  is  esti- 
mated, in  round  numbers,  at  $332,000,  provided  funds  are  regularly 
and  adequately  sum)lied. 

From  $3,00<)  to  $6,000  will  be  required  for  the  annual  maintenance 
of  the  completed  work. 

The  entire  amount  expended  on  the  improvement  of  the  Savannah 
River  between  Savannah  and  Augusta,  from  its  commencement  in  1880 
to  the  adoption  of  the  project  of  1890,  was  $93,480.09. 

The  total  amount  expended  under  the  project  of  1890  to  June  30, 
1899,  was  $89,883.92. 

For  a  summary  of  the  work  done  under  the  original  project  see  page 
1520  of  the  Annual  Report  of  the  Chief  of  Engineers  lor  1891.  For  a 
summary  of  the  work  done  under  the  revised  project  see  pages  1503 
and  1504  of  the  same  report  for  1897,  and  page  1300  of  the  same  report 
for  1898,  and  page  1561  of  the  same  report  for  1899.  At  the  end  of 
the  fiscal  year  1899  the  channel  from  Savannah  to  Augusta  was  in  fair 
condition,  some  snags  requiring  removal. 

The  project  depth  of  5  feet,  however,  could  not  be  carried  above 
Brighams  Bar,  50  miles  below  Augusta. 

Tlie  river  and  harbor  act  approved  March  3,  1899,  contains  the  fol- 
lowing provision : 

Improving  Savannah  River  between  Augusta  and  Savannah:  Continuing  improve- 
ment, twenty  thousand  dollars:  Provided,  That  a  contract  or  contracts  may  be 
entered  into  oy  the  Secretary  of  War  for  the  materials  and  work  that  may  be  neces- 
sary to  complete  the  existing  project  of  improvement,  namely:  The  project  provided 
by  the  survey  of  e^hteen  hundred  and  nmety,  and  published  in  the  Appendix  to 
the  Report  of  the  Chief  of  Engineers,  eighteen  hundred  and  ninety,  pages  thirteen 
hundred  and  twenty-eight  to  thirteen  hundred  and  sixty-three,  or  the  required 
materials  may  be  purchased  and  the  work  done  otherwise  than  by  contract,  to  be 
paid  for  as  appropriations  may  from  time  to  time  be  made  by  law,  not  to  exceed  in 
the  aggregate  two  hundred  and  fifty  thousand  dollars,  exclusive  of  the  amounts 
herein  and  heretofore  appropriated. 

Owing  to  the  nature  of  the  improvement  proposed  for  Savannah 
River  it  is  deemed  more  advantageous  and  economical  to  the  Gov- 
ernment to  do  the  work  by  hired  labor  and  the  purchase  of  materials, 
and  no  continuing  contract  for  carrying  the  work  to  completion  has 
been  entered  into. 

The  work  done  during  the  fiscal  year  just  closed  resulted  in  remov- 
ing from  the  channel  the  worst  of  the  snags.  Three  training  dikes 
were  built  which  have  apparently  carried  the  project  depth  oi  5  feet 
about  25  miles  nearer  Augusta.     Further  snagging  is  needed. 

A  detailed  statement  of  the  sources  whence  the  commerce  of  this 
river  is  derived  is  given  on  page  1331  of  the  Annual  Report  of  the 
Chief  of  Engineers  for  1890.  Further  information  is  given  on  page 
1504  of  the  report  for  1897. 

After  the  close  of  the  civil  war  and  prior  to  the  improvement  the 
conmierce  of  the  river  was  unimportant.  Since  then  it  nas  increased. 
The  exports  from  the  river  valley  are  mainly  cotton,  naval  stores,  lum- 
ber, and  wood,  while  the  imports  are  fertilizers,  camp  and  mill  sup- 
1)lie8,  cotton  ties  and  bagging,  and  manufactured  articles.  Excluding 
ogs,  timber,  and  cord  wood,  the  tonnage  for  the  year  1899  amounted 
to  34,950  tons,  valued  at  about  $3,500,000.  During  the  year  1899 
5,000,000  feet  B.  M.  of  timber,  valued  at  about  $150,000,  was  carried 
on  the  river. 
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July  1,  1899,  balance  unexpended $20, 135. 99 

Amountappropriatedby  sundrycivilactapproved  June6, 1900 64, 000. 00 

84,135.99 
June  30,  1900,  amount  expended  during  fiscal  year 12, 129. 91 

July  1,  1900,  balance  unexpended 72, 006. 08 

Amount  (estimated)  required  for  completion  of  existing  project 186, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1902,  in  addition  to  the  balance  unexpended  July  1, 1900 100, 000. 00 

Submitted  in  compliance  with  reauirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  ana  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  P  2.) 

3.  Sammnah  River  above  Avgvsta^  Georgia. — ^The  Savannah  River 
is  formed  by  the  junction  of  the  Tugaloo  and  the  Keowee  rivers,  and 
flows  in  a  southeasterly  direction  to  the  sea.  Above  the  city  of 
Augusta  the  river  is  navigable  only  by  pole  boats. 

A  detailed  description  of  the  river  is  given  in  the  report  of  the  pre- 
liminary examination  and  survey,  print^  in  the  Annual  Report  ox  the 
Chief  of  Engineers  for  1890,  pages  1484  and  1525. 

The  stream  here  has  a  very  steep  slope,  and  the  obstacles  to  navi^- 
tion  are  not  only  very  numerous  and  extensive,  but  at  places  quite 
dangerous.  They  consist  of  rock  ledges,  isolated  bowlders,  and  bars 
of  sand  and  gravel,  with  minimum  low-water  dej)ths  of  less  than  1  foot. 

The  original  plan  for  improvement  is  given  in  Appendix  I  of  the 
Annual  Report  of  the  Chief  of  Engineers  for  1879. 

The  revised  plan  of  improvement,  as  outlined  in  the  local  engineer's 
report  of  January  31,  1890,  provides  for  the  establishment  between 
Petersburg  and  the  Locks  oi  a  downstream  channel  12  to  25  feet  in 
width  and  navigable  during  ordinary  sununer  low  water  (or  from  nine 
to  ten  months  of  every  year)  for  pole  boats  drawing  2  feet,  and  of  an 
upstream  channel  navigable  under  the  same  conditions  for  pole  boats 
drawing  1.3  feet  of  water.  This  is  to  be  obtained  by  (1)  removing 
Ic^  and  overhanging  trees;  (2)  excavating  rock,  sand,  or  gravel,  and 
with  excavated  materials  raising  crests  of  ledges;  (3)  constructing 
training  walls  to  increase  flow  of  water  through  sluices.  The  cost  of 
improvement  is  estimated  at  $23,000,  providea  the  money  is  all  made 
available  at  once,  or  at  $33,000  if  supplied  in  smaller  amounts. 

The  entire  amount  expended  on  the  improvement  of  the  Savannah 
River  above  Augusta  from  the  commencement  in  1880  to  June  30, 1899, 
was  $54,770.91. 

The  total  amount  expended  under  the  present  project,  up  to  June 
30,  1899,  was  $15,770.91.  For  a  special  history  of  work  done  under 
the  ori^nal  project  see  p^e  1032  of  the  Annual  Report  of  the  Chief 
of  Engineers  for  1888.  For  a  summary  of  the  work  done  under  the 
revised  project  see  pages  1506  and  1507  of  the  report  for  1897. 

At  the  close  of  the  fiscal  year  1899  the  channel  above  Auffusta  was 
in  fair  condition.  Some  snags  required  removal  and  sho^  needed 
attention. 

Work  during  the  year  consisted  in  blasting  out  channels  through 
shoals  and  removing  overhanging  trees.  A  very  decided  improve- 
ment in  the  channel  was  made. 

In  1876-77  about  2,000  tons  of  freight  went  upstream  from  Augusta 
and  about  12,000  bales  of  cotton  came  down.  In  the  report  of  1888 
the  down-going  freight  was  estimated  at  about  5,000  bales  of  cotton, 
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and  in  1898  the  total  freight  carried  on  the  river,  excluding  timber, 
amounted  to  about  5,570  tons,  valued  at  $200,000. 

July  1,  1899,  balance  unexpended $4, 229. 09 

June  30,  1900,  amount  expended  during  fiscal  year 3, 624. 33 

July  1,  1900,  balance  unexpended 604. 76 

Amount  (estimated)  required  for  completion  of  existing  project 13, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1902,  in  addition  to  the  balance  unexpended  July  1,  1900 2, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  Jime  4,  1897. 

(See  Appendix  P  3.) 

J^  Doboy  Bar^  Georgia. — In  1888  $5,795.40  was  s|)ent  in  harrowing 
and  water-jet  work  on  this  bar  without  result.  In  its  present  condi- 
tion there  is  about  12  feet  at  mean  low  water  in  the  old  cnannel,  which 
is  very  crooked,  so  that  the  entrance  is  not  much  used.  The  project 
for  its  imjfcTovement,  adopted  by  act  of  Congress  of  March  3,  1899, 
provides  for  creating  a  channel  by  dredging  24  feet  deep  at  mean  high 
water  and  300  feet  wide,  estimated  to  cost  170,000. 

Dredging  under  contract  began  April  9,  1900.  At  the  close  of  the 
fiscal  year  47,000  cubic  yards  of  material  had  been  removed. 

The  amount  expended  to  June  30, 1899,  was  $960.79. 

The  funds  appropriated  will  complete  the  channel  and  maintain  it 
until  June  30,  1901.  To  maintain  it  the  following  year  it  is  estimated 
that  $30,000  will  be  necessary.  The  exact  amount  can  not  be  esti- 
mated, as  the  conditions  are  uncertain,  but  enough  to  insure  the  main- 
tenance of  the  channel  for  this  period  is  very  essential  to  avoid'  the  loss 
of  the  money  used  in  creating  the  channel,  since,  if  it  is  maintained 
for  a  reasonable  time,  the  tidal  currents  will  seek  it — possibly  scour  it 
deeper.  This  will  cause  less  water  to  flow  through  the  present  channel 
to  tlie  southward,  and  that  channel  will  shoal,  thereby  giving  the  new 
channel  a  better  chance  to  become  self -maintaining. 

July  1, 1899,  balance  unexpended |69, 039. 21 

Jane  30, 1900,  amount  expended  during  fiscal  year 4, 719. 30 


July  1, 1900,  balance  unexpended 64, 319. 91 

July  1,1900, outstanding  liabilities $3,178.85 

July  1, 1900,  amount  covered  by  uncompleted  contracts 43, 448. 42 

46,627.27 

July  1,1900,  balance  available 17,692.64 


Amount  that  can  be  profitably  expended  in  fiscal  year  eftding  June  30, 
1902,  for  maintenance  of  improvement,  in  addition  to  the  balance 
available  July  1, 1900 30,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 
of  1899,  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  P  4.) 

5.  Darien  Harbor^  Georgia, — ^That  portion  of  Darien  River  between 
Darien  and  Doboy  Sound  is  known  as  Darien  Harbor.  Its  length  is  9 
miles.  In  its  original  condition  it  was  more  or  less  obstructed  at  seven 
points  by  shoals,  on  which  were  found  minimum  mean  low-water  depths 
of  from  6.4  to  10.6  feet.  The  reaches  between  the  shoals  carried  depths 
nowhere  less  than  12  feet  at  mean  low  water.  The  mean  rise  and  fall 
of  the  tide  in  the  harbor  is  about  6i  feet. 
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Operations  for  improving  this  harbor  have  been  carried  on  in  accord- 
ance with  a  project  of  improvement  printed  in  the  Annual  Report  of 
the  Chief  of  Engineers  for  1885.  It  contemplates  the  establishment 
of  a  navigable  channel  12  feet  deep  at  mean  low  water  between  Darien 
and  Doboy.  The  estimated  cost  of  the  improvement  is  $170,000.  No 
work  was  done  under  this  project  prior  to  the  fiscal  year  ending  June 
30,  1891. 

The  total  amount  expended  under  the  present  project  up  to  June  30, 
1898,  was  $95,000.  There  had  been  expended  under  a  previous  project 
for  dredging  $8,000,  making  a  total  of  $103,000. 

For  a  summary  of  past  work  see  pages  1508  and  1509  of  the  Annual 
Report  of  the  Chief  of  Engineers  for  1897. 

At  the  end  of  the  fiscal  year  1899  the  dredging  had  maintained  fairly 
well.  The  spur  dams  constructed  had  apparently  been  of  little  effect 
and  were  practically  gone.  During  the  past  year  there  was  removed 
by  dredging  under  contract  69,790.3  cubic  yards  of  material  at  a  cost 
or  $9,561.26.  The  channel  needs  further  dredging,  esp^ially  that 
portion  leading  to  the  Lower  Ridge  Mill. 

The  ingoing  and  outgoing  tonnage  for  1878  was  estimated  at  about 
200,000,  and  tie  value  of  the  exports  at  between  $600,000  and  $700,000. 
In  1899  the  total  annual  trade,  consisting  mostlv  of  timber,  was  esti- 
mated at  about  146,000  tons,  valued  at  about  $920,382. 

July  1, 1899,  balance  unexpended $10,000.00 

June  30, 19(X),  amount  unexpended  during  fiscal  year 9, 033. 42 

July  1,1900,  balance  unexpended 966.58 

July  1, 1900,  outstanding  liabilities 956.12 

July  1 ,  1900,  balance  available 10. 46 


Amount  (estimated)  required  for  completion  of  existing  project 65, 000. 00 

Amoimt  that  can  be  profitably  expenaed  in  fiscal  year  ending  June  30, 

1902,  in  addition  to  the  balance  available  Julv  1, 1900 15, 000. 00 

Submitted  in  compliance  with  requirements  oi  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  P  5.) 

6,  Altamaha  River ^  Georgia, — The  Altamaha  River  is  formed  by  the 
junction  of  the  Oconee  and  Ocmulgee  rivers  in  the  southeastern  part 
of  Georgia  and  flows  in  a  southeasterly  direction  to  the  sea. 

A  detailed  description  of  this  river  is  given  in  the  report  of  a  sur- 
vey dated  June  12,  1890,  which  is  printed  in  the  Annual  Report  of 
the  Chief  of  Engineere  for  1890,  pages  1372-1386. 

The  chief  obstructions  to  the  navigation  of  the  Altamaha  River  con- 
sist in  rock  ledges,  sand  bars,  snaes,  sunken  logs,  and  overhanging 
trees.  The  rocK  ledges  were  confined  to  the  upper  portion  of  the 
stream,  while  the  other  obstructions  were  found  throughout  its  entire 
course.     The  low-water  depths  at  some  points  did  not  exceed  1  foot. 

The  original  plan  for  improving  the  Altamaha  River  was  submitted 
in  1880j  and  is  given  in  Appendix  J  of  the  Annual  Report  of  the  Chief 
of  Engineers  for  1881. 

The  revised  plan  of  improvement,  outlined  in  the  local  engineer's 
report  of  June  12,  1890,  provides  for  the  establishment  of  a  navigable 
steamboat  channel  3  feet  deep  at  ordinary  summer  low  water  between 
the  junction  of  the  Oconee  and  Ocmulgee  rivers  and  the  town  of 
Darien. 


Digitized  by  VjOOQIC 


RIVER   AND   HARBOR   IMPROVEMENTS.  299 

This  is  to  be  accomplished  by  (1)  removing  rock  shoals  and  sand 
bars;  (2)  building  deflecting  dikes  and  closing  incipient  cut-oflfs;  (3) 
removing  snags  and  logs  from  the  channel  and  overhanging  trees  from 
the  banks  of  tne  stream;  and  (4)  revetting  caving  ban£. 

The  cost  of  the  improvement  as  given  in  the  project  of  1890  is  esti- 
mated, in  round  numbers,  at  $129,000,  provided  funds  are  regularly 
and  adequately  supplied. 

From  $3,000  to  $5,000  will  be  required  for  the  annual  maintenance 
of  the  completed  work. 

For  a  history  of  work  done  under  the  original  project,  see  page  1246 
of  the  Annual  Keport  of  the  Chief  of  Engineers  for  1889.  For  a  sum- 
mary of  work  done  under  the  revised  project,  see  page  1514  of  the 
report  for  1897. 

At  the  close  of  the  fiscal  year  1899  the  river  was  not  in  good  condi- 
tion. 

The  amount  expended  under  the  present  project  for  this  river  up 
to  June  30, 1899,  was  $48,717.65.  There  had  been  previously  expended 
$69,776.59,  making  a  total  of  $118,494.24. 

Ehiringthe  fiscal  year  just  ended  a  channel  was  cut  through  the  rock 
ledge  at  Town  Bluff  Shoals,  a  training  dike  built  at  Griners  Bar  and 
some  work  done  to  encourage  a  cut-on  at  Beards  Bluff. 

Navigation  on  this  river  is  still  materially  obstructed.  Work  is 
urgently  needed  at  Coupers  Bar,  Sisters  Bluff,  Beards  Bluff,  Orters 
Bight,  and  Cypress  Nursery.  An  allotment  of  $2,000  from  appropria- 
tion made  by  emergency  river  and  harbor  act  of  June  6,  1900,  for 
work  on  this  river  was  made  July  7,  1900,  and  a  further  allotment  of 
$7,000  was  made  September  14,  1900. 

The  commerce  of  the  river  before  the  improvement  was  begun 
amounted  to  about  100,000  tons  annuallv,  valuea  at  about  $1,000,000. 
During  the  year  1899  it  is  estimated  to  have  amounted  to  about  17,000 
tons,  valued  at  about  $1,025,000,  and  160,000,000  feet  B.  M.  of  timber, 
valued  at  $1,500,000. 

Extensive  deterioration  has  taken  place  in  the  works  at  Coupers 
Bar  and  at  Marrowbone  Bar,  and  it  is  estimated  that  to  repair  tnese 
structures  or  replace  them  will  cost  $8,000. 

July  1,  1899,  balance  unexpended $7, 605. 76 

June  30,  1900,  amount  expended  during  fiscal  year 4, 2ft3. 60 

July  1,  1900,  balance  unexpended 3,242.16 

July  1,  1900,  outstanding  liabilities 2,250.10 

July  1,  1900,  balance  available .• 992.06 

Amount  (estimated)  required  for  completion  of  existing  project 101, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1902,  for  works  of  unprovement  and  for  maintenance,  in  addition  to 

the  balance  available  July  1,  1900 26,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 

of  1899,  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  P  6.) 

7.  Ot*o7iee  Rhjer^  Georgia.  — ^The  Oconee  River  rises  in  the  northeastern 
part  of  Georgia  and  flows  in  a  southeasterly  direction  and  unites  with 
the  Ocmulgee  River  to  form  the  Altamaha.  A  detailed  description  of 
the  river  is  printed  in  the  Annual  Report  of  the  Chief  of  Engineers 
for  1890,  pages  1430  and  1432. 
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For  the  greater  part  of  the  year  the  river  is  navigable  for  steamboats 
drawing  from  3  to  4  feet,  but  during  the  low-water  reason  there  are 
various  shoals  with  low-water  depths  of  not  more  than  2  feet.  The 
chief  obstructions  to  navigation  consist  of  sand  bars,  rock  shoals, 
snags,  sunken  logs,  and  overhanging  trees. 

Tne  ori^nal  pmn  for  improving  tne  Oconee  River  was  submitted  in 
1875,  and  is  given  in  the  Annual  fieport  of  the  Chief  of  Engineers  for 
that  year.     That  plan  was  modified  in  1878,  1880,  and  1888. 

The  present  plan  of  improvement,  outlined  in  the  report  of  Feb- 
ruary 6, 1890,  provides  for  the  establishment  of  a  navigable  steamboat 
channel  3  feet  deep  at  ordinary  summer  low  water  from  Milledgeville 
to  the  river's  mouth. 

This  is  to  be  accomplished  by  (1)  removing  rafts,  rock  shoals,  and 
sand  bars;  (2)  enlarging  portions  of  the  river,  revetting  caving  banks, 
and  closing  incipient  cut-offs;  (3)  removing  snags  and  logs  from  the 
channel  and  overhanging  trees  from  the  banks  of  the  stream. 

The  cost  of  the  improvement  is  estimated  at  $171,000. 

From  $1,000  to  $6,000  will  be  required  for  annual  maintenance  of 
the  completed  work. 

For  a  history  of  the  work  done  under  the  original  project  see  page 
1253  of  the  Annual  Report  of  the  Chief  of  Engineers  for  1889.  For 
a  summaiy  of  the  work  done  under  the  present  project  see  pages  1516 
and  1517  of  the  report  for  1897,  and  page  1309  of  the  report  for  1898. 

The  amount  expended  under  the  present  project  to  J  une  30,  1899, 
was  $71,552.31.  There  had  been  previously  expended  $44,822.18,  mak- 
ing a  total  of  $116,374.49. 

At  the  close  of  the  fiscal  year  1899  the  channel  was  not  in  good  con- 
dition. Numerous  snags  needed  removal;  an  injurious  cut-off  was 
making  at  Bonny  Clabber,  and  there  were  several  bad  rock  shoals 
above  Dublin. 

During  the  past  fiscal  year  snags  were  thoroughly  removed  from 
the  upper  half  of  the  river,  and  the  wing  dam  at  Lattimers  Reach 
repaired.  An  allotment  of  $2,000  from  appropriation  contained  in 
the  emergency  river  and  harbor  act  of  June  6, 1900,  was  made  July  7, 
1900,  for  work  on  this  river. 

No  reliable  statistics  of  the  commerce  of  the  river  before  the 
improvement  ijvas  begun  are  available.  From  1880  to  1885  the  infor- 
mation at  hand  only  mentions  cotton,  guano,  rosin,  spirits  of  turpen- 
tine, and  merchandise,  all  of  these  in  considerable  quantities. 

In  1899  the  amount  of  freight  carried  on  the  river  was  estimated  at 
10,000  tons,  valued  at  $505,000.  Besides  this,  75,000,000  feet  B.  M. 
of  timber  was  shipped  down  the  river,  valued  at  $700,000. 

July  1,1899,  balance  imexpended $8,625.51 

June  30, 1900,  amount  expended  during  fiscal  year 6, 408. 48 

July  1, 1900,  balance  unexpended 2,217.03 

July  1, 1900,  outstandmg  liabilities 820.72 

July  1, 1900,  balance  available 1,396.31 

Amount  (estimated)  required  for  completion  of  existing  project 112, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1902,  in  addition  to  the  balance  available  July  1, 1900 22, 500. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  P  7.) 
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8.  Ocmulgee  River ^  Georgia, — The  Ocmulgee  River  is  formed  by 
the  junction  of  the  South  and  Yellow  rivers,  about  20  miles  below 
Covington,  and  flows  thence  in  a  southeasteriy  direction  about  260 
miles,  where  it  unites  with  the  Oconee  to  form  the  Altamaha.  A 
detailed  description  of  this  river  is  found  in  the  report  of  the  prelimi- 
nary examination  and  survey,  printed  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1890,  pages  1455-14:58. 

For  the  greater  part  of  the  j^ear  the  river  is  navigable  for  steamboats 
drawing  from  3  to  4  feet,  but  during  the  low- water  season  there  are 
various  shoals  with  depths  of  not  more  than  2  feet.  The  chief  obstruc- 
tions to  navigation  consist  of  rock  shoals,  sand  bars,  snags,  sunken  logs, 
and  overhanging  trees, 

The  original  plan  for  improving  Ocmulgee  River  was  submitted  in 
1876,  and  is  given  in  the  Annual  Report  of  the  Chief  of  Engineers  for 
that  year.     That  project  was  revisea  in  1882  and  again  in  1886. 

The  present  plan  of  improvement,  outlined  in  the  report  of  Febru- 
ary 5,  1890,  provides  for  the  establishment  of  a  navigable  steamboat 
channel  3  feet  deep  at  ordinary  summer  low  water  from  Macon  to  the 
river's  mouth. 

This  is  to  be  obtained  by  (1)  removing  rock  shoals  and  sand  bars; 
(2)  closing  incipient  cut-offs  and  revetting  caving  banks;  (3)  removing 
snags  ana  logs  from  the  channel  and  overnanging  trees  from  the  banlS 
of  me  stream. 

The  cost  of  the  improvement,  as  given  in  the  project  of  1890,  is 
estimated  at  $210,000,  provided  funda  are  regularly  and  adequately 
supplied. 

From  $1,000  to  $5,000  will  be  reqjuired  for  the  annual  maintenance 
of  the  completed  work. 

For  a  detailed  history  of » the  work  done  under  the  original  project 
see  page  1258  of  the  Annual  Report  of  the  Chief  of  Engineers  for  1889. 
For  a  summary  of  the  work  done  under  the  present  project  see  pages 
1519  and  1520  of  the  report  for  1897,  and  pages  1311  and  1312  of  the 
same  for  1898. 

The  amount  expended  under  the  present  project  up  to  June  30, 1899, 
was  $76,842.54.  There  had  been  previously  expended  $79,390.73, 
making  a  total  of  $156,233.27. 

The  emergency  river  and  harbor  act  approved  June  6,  1900,  con- 
tains the  following  provision: 

Ocmulgee  River,  Georgia:  The  pro  vision  in  the  river  and  harbor  act  api)roved 
March  3,  1899,  authorizing  contracts  to  be  made  for  improving  Ocmulgee  liiver  is 
hereby  amended  to  read  as  follows:  **  Provided,  That  a  contract  or  contracts  may  be 
entered  into  by  the  Secretary  of  War  to  complete  the  present  project  of  improvement, 
or  the  required  materials  may  be  purchased  and  the  work  of  improvement  be  carried 
on  otherwise  than  by  contract,  to  be  paid  for  as  appropriations  may  from  time  to  time 
be  made  by  law,  not  to  exceed  in  the  aggregate  one  hundred  and  thirty-six  thousand 
dollars,  exclusive  of  amoimts  herein  and  heretofore  appropriated.'* 

Owing  to  the  nature  of  the  improvement  proposed  for  tjie  Ocmulgee 
River,  it  is  deemed  more  economical  and  adVantageous  to  the  Govern- 
ment to  do  the  work  by  hired  labor  and  purchase  of  materials,  and  no 
continuing  contract  for  the  completion  of  the  project  has  been  entered 
into. 

No  reliable  statistics  of  the  commerce  of  the  river  before  the  improve- 
ment was  begun  are  available.  It  is  stated  in  1889  to  have  consisted 
principally  oi  naval  stores,  cotton,  merchandise,  camp  supplies,  etc., 
and  also  of  timber  rafted  down  the  river.  In  1887-88  about  14,300 
barrels  of  turpentine  and  50,700  barrels  of  rosin  are  stated  to  have 
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been  shipped,  while  probably  $300,000  worth  of  timber  was  rafted 
down  the  river. 

In  1899  the  tonnage  was  estimated  at  24,000  tons,  valued  at  $1,250,000 
besides  50,000,000  feet  B.  M.  of  timber  carried  down  the  river,  valued 
at  $425,000. 

July  1, 1899,  balance  unexpended $18,266.73 

Amount  appropriated  by  sundry  civil  act  approved  June  6, 1900 40, 000. 00 

58, 266.  73 
June  30, 1900,  amount  expended  during  fiscal  year 17, 213. 95 

July  1, 1900,  balance  unexpended 41, 052.  78 

July  1, 1900,  outstanding  liabilities 881.57 

July  1, 1900,  balance  available 40,171.21 


Amount  (estimated)  required  for  completion  of  existing  project 96, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1902,  in  addition  to  the  balance  available  Julv  1,  1900 40, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acta  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  P  8.) 

9.  Brvm^urick  Ha/rhor^  Georgia. — ^The  lower  part  of  East  River,  a 
branch  of  St.  Simon  Sound,  lorms  what  is  known  as  the  harbor  of 
Brunswick. 

Over  the  shoal  in  East  River  in  front  of  the  lower  edge  of  the  city 
there  was,  when  the  existing  project  of  improvement  was  adopted,  a 
low-water  depth  of  only  li  fatnoms.  The  mean  rise  and  fall  of  the 
tide  is  about  6.6  feet.  Operations  for  the  improvement  of  this  harbor 
have  been  carried  on  in  accordance  with  a  project  of  improvement 
printed  as  Appendix  M  12,  Annual  Repoyt  or  the  Chief  of  Engineers 
for  1886.  Tnis  project  is  an  enlargement  and  a  modification  of  a 
previous  one  printed  as  Appendix  J  7,  Annual  Report  of  the  Chief  of 
Engineers  for  1880. 

Tne  following  comprise  the  main  features  of  the  plan  of  improvement: 

(1)  A  training  wall  projecting  from  the  most  easterly  pomt  of  Buz- 
zard Island  and  locatea  approximately  parallel  to  and  1,000  feet  or  less 
distant  from  the  opposite  shore  of  East  River. 

(2)  A  low  dam  across  Turtle  River  extending  obliquely  upstream 
from  the  upper  end  of  Buzzard  Island  to  the  opposite  snore  oi  Blythe 
Island. 

(3^  Short  spur  jetties  in  the  lower  part  of  East  River. 

(4)  Dredging  in  the  vicinity  of  Turtle  River  Dam  and  on  the  shoal 
in  the  lower  part  of  East  River. 

The  training  walls  and  spurs  were  to  be  constructed  of  palmetto 
cribs  loaded  with  stone,  or  of  successive  courses  of  log  and  brush 
mattresses  loaded  with  riprap  stone.  The  works  were  intended  to 
establish  and  maintain  a  16-foot  low- water  channel  across  the  shoal  in 
East  River.  The  cost  of  the  original  project  was  estimated  at 
$73,187.50,  and  as  modified  at  $190,000. 

In  his  report  of  November  26,  1894,  concerning  a  revision  of  the 
project  of  improving  harbor  at  Brunswick,  the  local  engineer  stated 
that— 

It  will  be  more  economical  and  advantageous  to  maintain  the  desired  depth  of  15 
feet  at  mean  low  water  by  keeping  the  training  wall  in  good  condition  and  by  annual 
dredging  than  by  constructing  a  dam  across  Turtle  River  and  further  channel 
contraction. 
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He  also  estimated  the  cost  of  maintenance  at  $15,000  per  annum, 
provided  that  sum  be  made  available  each  year. 

The  river  and  harbor  act  of  March  3, 1899,  provided  for  a  preliminary 
examination  and  sui-vey  of  this  harbor  witJi  a  view  to  further  improve- 
ment. This  examination  has  been  made,  and  reports  of  results  were 
submitted  to  Congress  and  printed  in  House  Doc.  No.  40,  Fifty-sixth 
CJongress,  first  session;  they  are  also  herewith  as  Appendix  P  13. 

For  a  summaiy  of  past  work,  see  page  1274  of  tne  Annual  Report 
of  the  Chief  of  Engineer  for  1896,  page  1623  of  the  report  for  1897, 
page  1314  for  1898,  and  page  1586  for  1899. 

Up  to  June  30,  1899,  there  had  been  expended  under  the  present 
project  for  maintenance  $24,853.97;  there  had  been  expended  pre- 
viously $200,000,  making  a  total  of  $224,853.97,  including  $10,000 
spent  in  1836  for  dredging. 

At  the  end  of  the  fis(^  year  1899  item  1  of  the  project  was  completed 
and  the  lower  part  of  East  River  had  been  dredged  to  15  feet,  items 
2  and  3  and  the  dredging  in  Turtle  River  had  not  been  done.  The 
channel  was  not  self-maintaining. 

No  work  was  done  during  the  past  fiscal  year.  The  channel  has 
deteriorated  and  a  contract  was  made  for  dredging. 

Before  the  improvement  (in  1880)  the  annual  tonnage  of  the  port  of 
Brunswick  was  about  100,000,  consisting  chiefly  of  lumber,  naval 
stores,  wood,  rice,  and  sundry  provisions,  and  valued  at  about 
$1,700,000.  In  1899  the  shipments  of  lumber  and  merchandise 
amounted  to  697,392  tons,  valued  at  $21,375,486. 

July  1,  1899,  balance  unexpended $10,146.03 

June  SO,  1900,  amount  expended  during  fiscal  year 714. 63 


July  1, 1900,  balance  unexpended 9, 431. 40 

July  1, 1900,  amount  covered  by  uncompleted  contracts 8, 905. 00 


July  1, 1900,  balance  available 526. 40 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1902,  for  maintenance  of  improvement,  in  addition  to  the  balance 
available  July  1,  1900 10,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acta  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 
of  1899,  and  of  sundry  civil  act  of  June  4,  1897. 

(See*Appendix  P  9.) 

10.  Inside  water  route  hetweeti  SavmiTiah^  Ga.^  and  Fema/ndina^ 
Fla, — ^The  location  of  this  route  is  shown  bv  a  dotted  line  on  Coast 
Sui-vey  Charts  Nos.  156  and  157,  and  a  detailed  description  of  it  and 
its  original  condition  is  given  in  the  Annual  Report  of  the  Chief  of 
Engineei-s  for  1892,  pages  1311-1326. 

The  distance  from  Savannah  to  Fernandina  by  the  inside  route  just 
described  is  about  160  miles. 

Touching  at  Darien  en  route  increases  the  distance  by  about  20  miles, 
and  at  Brunswick  by  about  12  miles. 

In  its  original  condition  the  channel  depth  was  less  than  5  feet  at 
mean  low  water  in  some  places. 

The  original  project  of  improvement,  adopted  in  1892,  provides  for 
the  establishment  of  a  channel  7  feet  deep  at  mean  low  water  between 
Savannah,  Gra. ,  and  Fernandina,  Fla.    This  is  to  be  accomplished  by 
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the  improvement  of  Romerlv  Marsh,  Mud  River,  Little  Mud  River, 
and  Jelkyl  Creek,  by  means  oi  dredging  and  the  construction  of  closure 
dams  and  training  walls  of  brush  mattresses  loaded  with  riprap  stone. 
The  estimated  cost  of  the  improvement  is  $105,000,  provided  that  the 
entire  sum  is  made  at  once  available.  If  funds  are  made  available  in 
smaller  amounts  the  cost  of  the  improvement  will  be  increased. 

Previous  to  the  adoption  of  this  project,  work  had  been  done  on 
what  is  now  part  of  the  inside  route  in  opening  Parsons  Cut  through 
Romerly  Marshes. 

A  history  of  this  work  will  be  found  on  page  1368  of  the  Annual 
Report  of  the  Chief  of  Engineers  for  1890.  A  summary  of  the  opera- 
tions under  the  present  project  will  be  found  on  page  1636  or  the 
Annual  Report  oi  the  Chief  of  Engineers  for  1897,  and  on  pages  1318 
and  1319  of  the  report  for  1898. 

The  total  amount  expended  on  the  inside-route  project  up  to  June 
30,  1899,  was  $48,864.4:1;  previous  to  this,  $71,108.77,  making  a  total 
of  $119,973.18. 

At  the  end  of  the  fiscal  year  1899  the  depth  of  cut  through  Romerly 
Marshes  had  deteriorated  to  about  3^  feet,  but  had  increased  in  width. 
The  channel  in  Jekyl  Creek  had  deteriorated  to  5  feet  The  cut 
through  Mud  River  had  not  been  completed. 

The  value  of  the  commerce  passing  through  this  route  was  estimated 
in  1890  at  between  $200,000  and  $400,000  per  annum.  For  1899  it  is 
estimated  at  about  60,000  tons  of  merchandise,  valued  at  $2,250,000, 
and  176,000,000  feet,  B.  M.,  of  timber,  valued  at  $1,960,000.  None  of 
this  commerce  passed  over  the  whole  extent  of  the  route. 

July  1, 1899,  balance  unexpended $135. 59 

June  30, 1900,  amount  expended  during  fiscal  year 3.  DO 

July  1, 1900,  balance  unexpended 132.59 

Amount  (estimated)  required  for  completion  of  existing  project 56, 000. 00 

Amount  that  can  be  profitably  expenoed  in  fiscal  year  ending  June  30, 

1902,  for  works  of  improvement  and  for  maintenance,  in  addition  to  the 

balance  unexpended  July  1,1900 22,500.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 

of  1899,  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  P  10.) 

11.  Oumherlcmd  Sounds  Georgia  and  Florida. — [This  work  was  in 
the  charge  of  Capt.  C.  H.  McKmstry,  Corps  of  Engineers,  until  May 
24, 1900.  J  The  available  depth  of  the  entrance  in  its  unimproved  con- 
dition varied  from  11  to  12.5  feet  at  mean  low  water.  The  mean  rise 
and  fall  of  tide  is  5.9  feet.  The  original  plan  of  improving  the 
entrance  was  submitted  in  1879,  and  is  given  in  the  Annual  Report  of 
the  Chief  of  Engineers  for  that  year.  A  revised  plan  was  submitted 
in  1891.  A  second  revision  of  the  plan  of  improvement  was  submitted 
in  1895,  and  is  printed  in  the  Annual  Report  of  the  Chief  of  Engi- 
neers for  1896,  page  1289  et  seq.  It  contemplates  the  construction  of 
two  jetties,  composed  of  riprap  stone,  with  a  hearting  of  small  stone, 
resting  upon  a  foundation  mattress  of  brush,  starting,  respectively, 
from  the  shores  on  opposite  sides  of  the  entrance  and  extending  sea- 
ward across  the  bar.  These  jetties  are  intended  to  establish  a  mean 
low- water  channel  across  the  bar  not  Fess  than  19  feet  in  depth. 
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The  cost  of  the  improvement  was  originally  estimated  at  $2,071,023, 
as  reused  in  1891  at  $2,079,500,  and  as  revised  in  1895  at  $2,350,000 
for  completion.  The  project  as  revised  in  1895  was  authorized  by  the 
river  and  harbor  act  of  June  3,  1896,  which  authorized  a  continuing 
contract  for  the  entire  amount  of  the  estimate. 

Previous  to  the  adoption  of  the  project  of  1895  the  .sum  of  $932,500 
had  been  expended  on  the  improvement,  resulting  in  carrying  the 
foundations  and  part  of  the  jetty  structures,  of  the  north  jetty  18,308.8 
feet,  and  of  the  south  jettv  10,062.48  feet  seaward. 

Under  the  provisions  of  the  river  and  harbor  act  of  June  3,  1896,  a 
contract  was  entered  into  October  8,  1896,  for  all  jetty  work  required 
for  completion  of  the  improvement.  Work  was  commenced  on  Decem- 
ber 7,  1896,  and  continued  to  October  9,  1897,  since  which  date  uq 
work  was  done.     The  contract  was  annulled  October  6,  1899. 

Under  this  contract  up  to  June  30,  1898,  work  had  been  done  on  the 
north  jetty  between  Station  18261  and  Station  20412.4  and  on  the 
south  jetty  between  Station  10062  and  Station  13854.7.  Threre  had 
been  used  in  this  work  458,156.47  square  yards  of  mattresses,  9,813.59 
cubic  yards  of  third-class  stone,  and  17,840.03  cubic  yards  of  fourth- 
class  stone.  These  quantities  are  those  repoited,  but  the  materials 
have  been  shown  not  to  be  up  to  the  specifications;  the  officer  formerly 
in  charge  of  the  work  has  been  convicted  of  conspiracy  with  the  con- 
tractors to  defraud  the  United  States,  and  the  contractors  are  under 
indictment  for  the  same  oflfense. 

At  contract  prices  the  work  performed  by  the  contractors  as  above 
stated  amounts  to  $604,685.21.  The  contractors  have  been  paid 
$345,000-  The  balance  of  $259,685.21  is  by  the  annulment  of  the  con- 
tract forfeited  to  the  United  States. 

The  total  amount  expended  on  the  improvement  of  Cumberland 
Sound  up  to  June  30,  1899,  was  $1,328,866,  of  "which  $396,366  was 
under  the  project  of  1895  and  the  provisions  of  the  river  and  harbor 
act  of  June  3,  1896. 

The  jetties  as  now  existing  do  not  control  the  channel  location,  the 
sailing  line  being  still  across  the  line  of  the  south  jetty.  A  new  chan- 
nel, however,  is  opening  between  the  jetties. 

From  the  map  of  the  survev  made  in  June,  1900,  it  appears  that  a 
channel  19  feet  deep  exists  through  the  jetty  crossing  out  to  sea, 
excepting  a  shoal  on  the  outer  bar,  where  there  is  a  depth  of  16  feet 
for  a  verv  short  distance. 

There  has  been  a  marked  further  development  of  the  channel  which 
is  forming  between  the  jetties.  During  tne  year  the  12-foot  contour 
in  this  channel  advanced  seaward  about  400  feet.  While  there  is  less 
than  7  feet  at  mean  low  water  at  the  shoalest  places,  the  distance  across 
the  shoalest  place  is  less  and  the  channel  is  generally  deeper. 

There  appears  to  have  been  little  or  no  change  in  the  condition  of 
the  jetties. 

The  existing  project  is  now  under  consideration  of  a  Board  of  Engi- 
neer Officers  and  work  will  be  resumed  at  an  earlv  day. 

Before  improvement  (in  1879)  the  annual  in  and  out  bound  tonnage 
at  Femandina  was  about  300,000,  and  the  value  of  imports  and  exports 
about  $2,500,000,  lumber,  naval  stores,  and  cotton  being  the  principal 
articles.  In  1899  the  total  value  of  imports  and  exports,  coastwise 
and  foreign,  was  reported  by  the  collector  of  customs  as  $3,861,992. 
ENG  1900 20 
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July  1,  1899,  balance  unexpended $858, 634. 00 

June  30,  1900,  amount  expended  during  fiscal  year 4, 799. 83 


July  1,  1900,  balance  unexpended 1 853,834.17 

July  1,  1900,  outfltanding  liabilities 1,117.46 


July  1,  1900,  balance  available 852,716.71 


Amount  (estimated)  required  for  completion  of  existing  project 1 ,  095, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1902,  in  addition  to  the  balance  available  July  1,  1900 400, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

.  (See  Appendix  P  11.) 

1^.  Removing  sunken  vessels  or  craft  dbstrucbing  or  endangering  navi- 
gatioi}. — During  the  fiscal  year  just  ended  there  was  removed,  under 
authority  of  the  Secretary  of  War,  the  wreck  of  the  bark  lighter 
Cypher^  from  Savannah  Harbor,  the  work  being  done  by  hired  labor 
at  a  cost  of  $23.33. 

Authority  was  also  given  for  the  removal  of  the  wreck  of  a  sunken 
lighter  from  Savannah  River.     This  wreck  has  not  yet  been  removed. 

(See  Appendix  P  12.) 

EXAMINATION    AND    SURVEYS  AT    BRUNSWICK,    GA.,    REQUIRED  BY    THE 
RIVER  AND   HARBOR  ACT  APPROVED  MARCH   3,    1899. 

The  preliminary  examination  and  survey  of  the  inner  hvrbor  at 
Brunswick^  Oa,.  required  by  the  river  and  harbor  act  of  March  8, 
1899,  were  made  by  the  local  engineer,  Capt.  Cassius  E.  Gillette, 
Corps  of  Engineers,  and  reports  thereon  dated  March  27  and  October 
14,  1899.  respectively,  submitted.  A  plan  for  improvement  at  an 
estimatea  cost  of  $125,700  is  presented.  The  reports  were  trans- 
mitted to  Congress  and  printed  in  House  Doc.  No.  40,  Fifty-sixth 
Congress,  first  session.     (See  also  Appendix  P  13.) 

Captain  Gillette  was  also  charged  with  the  duty  of  making  a  sur- 
vey of  Brunswick  Outer  Bar^  Oa.^  required  by  the  river  and  harbor 
act  of  March  3,  1899,  and,  if  possible,  report  on  the  results  will  be 
submitted  in  time  for  transmission  to  Congress  at  its  next  session. 

EXAMINATIONS     REQUIRED    BY    EMERGENCY    RTVER   AND    HARBOR    ACT 
APPROVED  JUNE   6,  1900. 

The  local  oflScer  was  also  charged  with  the  duty  of  making  pre- 
liminary examinations  of  the  following  localities,  required  by  the 
emergency  river  and  harbor  act  of  June  6,  1900,  and,  if  possible, 
reports  thereon  will  be  submitted  in  time  for  transmission  to  Congress 
at  its  next  session: 

1,  Savannah  Ha/rbor^  Georgia^  imth  a  view  to  a  reexamination  of 
tJieplan  for  deepening  said  harbor^  as  svbmitted  in  the  Report  of  the 
Chief  of  Engineers  fm*  1898  and  a  report  a^  to  what  changes  or  inodi- 

ficatioiu^  if  any  ^  are  n^icessary  to  can*y  out  said  plan. 

2.  Skickkiway  Narrows^  South  Carolina^  connecting  the  Isle  of  Hope 
River  with  Bum  side  Riwer^for  a  channel  75  feet  wide  and  6  feet  deep 
at  mean  loio  water. 
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IMPROVEMENT  OF  RIVERS  AND  HARBORS  ON  THE  EAST  COAST  OF 
FLORIDA  AND  OF  HARBOR  AT  KEY  WEST,  FLA.,  AND  ENTRANCE 
THERETO. 

This  district  was  in  the  charge  of  Capt.  C.  H.  McKinstry,  Corps  of 
Engineei-s,  to  May  24,  1900,  and  in  the  temporary  charge  of  (japt. 
Thomas  H.  Rees,  Corps  of  Engineers,  since  that  date,  with  Lieut, 
Edward  M.  Markham,  Corps  of  Engineers,  under  their  immediate 
orders.  Division  Engineer,  Col.  Peter  C.  Hains,  Corps  of  Engineers, 
to  July  8,  1899,  and  smce  October  27,  1899. 

/.  Sf.  Johns  River ^  Florida, — Previous  to  the  commencement  of 
improvement  the  mean  low-water  channel  depth  across  the  bar  at  the 
mouth  varied  from  5  to  7  feet,  with  a  tidal  range  of  5.22  feet.  This 
bar  i.^  formed  of  sand,  and  was  extremely  dangerous,  as  the  channel 
across  it  shifted  continually  north  and  south  through  a  range  of  about 
1  mile. 

The  least  mean  low-water  channel  depth  in  the  river  was  about  11.5 
feet,  all  obstructions  being  sand  or  mud.  The  tidal  range  in  the  river 
\Tirie«  fi^om  about  4.5  feet  at  the  mouth  to  about  1  foot  at  ffacksonville. 

The  origfinal  plan  of  improvement  contemplated  the  formation  of  a 
continuous  channel  with  a  mid  depth  of  not  less  than  15  feet  at  mean 
low  water  from  Jacksonville  to  the  ocean,  a  distance  of  about  27.5  miles. 
The  two  points  where  work  was  reauired  to  gain  this  depth  were  at  the 
bar  at  the  mouth  and  in  a  reach  of  the  river  near  Dames  Point,  12  miles 
above.     The  work  was  divided  into  two  parts: 

1.  The  formation  of  a  channel  across  the  bar  at  the  mouth  by  the 
concentration  and  direction  of  the  tidal  currents  by  two  Jetties  to  start 
from  the  opposite  shores  at  the  entrance,  and  to  converge  until,  on  the 
bar,  their.outer  ends  should  be  approximately  parallel  and  1,600  feet 
apart. 

2.  The  unprovement  of  the  Dames  Point  reach  hy  dredging,  and  the 
construction  of  works  of  protection,  under  a  project  approved  June 
11,  1891,  and  modified  March  28,  1892. 

It  was  estimated  that  the  cost  of  obtaining  a  channel  over  the  bar  15 
feet  in  depth  at  mean  low  water  under  the  approved  project  would  be 
$1,306,409,  and  for  improving  the  river  in  accordance  with  the  approved 
modified  project,  which  contemplated  a  navigable  channel  of  18  feet 
mean  low-water  depth  from  inside  the  bar  to  Jacksonville,  would  be 
$324,000. 

Improvement  of  the  river  between  the  bar  and  Jacksonville  was 
effected  by  the  citizens  of  Duval  County,  Fla. ,  at  a  cost  of  $303,206.25, 
and  consisted  of  forming  a  channel  200  feet  wide  and  18  feet  deep  at 
low  water  by  dredging  and  construction  of  ti*ainin^  dikes. 

The  work  done  on  this  river  and  bar  having  been  m  a  marked  degree 
successful,  and  having  demonstrated  the  possibility  of  obtaining  a  chan- 
nel of  much  greater  depth  than  that  originally  contemplated,  a  plan 
was  submitted,  under  authority  of  the  river  and  harbor  act  of  August 
18, 1894,  for  continuing  the  work  of  improvement  with  a  view  of  obtain- 
ing a  channel  depth  of  24  feet  from  Jacksonville  to  the  ocean.  This 
Sroject  contemplates  the  dredging  of  a  channel  300  feet  wide  and  24  feet 
eep  through  all  shoals,  and  the  construction  of  training  dikes  in  the 
river  proper,  at  an  estimated  cost  of  $600,000;  also  the  extension  of  the 
north  jetty  at  the  mouth  of  the  river  1,500  feet,  and  of  the  south  jetty 
500  feet,  and  raising  these  jetties  throughout  their  entire  length,  at  an 

Digitized  by  VjOOQIC 


308    REPORT  OP  THE  CHIEF  OP  ENGINEERS,  U.  8.  ARMY. 

estimated  cost  of  $1,509,750;  in  all,  $2,109,750.  This  project  was 
adopted  by  the  river  and  harbor  act  of  June  3,  1896. 

Tne  amount  expended  on  this  improvement  by  the  United  States  up 
to  June  30,  1899,  was  $1,568,656.02,  of  which  '$151,656.02  was  under 
the  present  project,  adopted  by  the  river  and  harbor  act  of  June  3, 1896. 

At  the  close  of  the  fiscal  year  ending  June  30,  1899,  the  north  jetty 
had  been  partially  completed  for  a  length  of  10,934  feet.  Its  crest 
from  shore  out  varied  from  3  feet  above  to  3  feet  below  mean  low 
water,  averaging  2  feet  below,  excepting  at  Station  7600,  where  it  was 
5  feet  below,  and  at  Station  9100,  where  it  was  8  feet  below;  from  Sta- 
tion 9700  to  near  the  outer  end  the  crest  rose  from  2  feet  above  to  5 
feet  above  mean  low  water.  The  south  jetty  was  partially  completed 
for  a  length  of  10,712  feet.  Its  crest  from  shore  out  to  Station  7900 
varied  from  6  feet  to  3  feet,  averaging  4^  feet,  above  mean  low  water; 
from  Station  7900  to  the  outer  end  the  crest  sloped  gradually  from  3 
feet  above  to  2  feet  below  mean  low  water.  There  was  a  channel  across 
the  bar  with  an  available  depth  of  13i  feet  at  mean  low  water.  In  the 
river  above  the  mouth  two  of  the  dredged  cuts  had  shoaled  very  mate- 
rially and  had  changed  their  locations.  The  available  river  depth  was 
U  feet. 

The  work  done  during  the  past  fiscal  year  consisted  of  the  exten- 
sion of  the  north  jetty  1,000  feet  to  Station  11934,  this  extension 
having  a  crest  width  of  35  feet  at  an  average  depth  of  3  feet  below 
mean  low  water.  The  raising  of  the  inner  portion  of  this  jetty  was 
also  commenced.  Between  Stations  3467  ana  3588  it  was  raised  to  an 
average  height  of  3  feet  above  mean  high  water  line.  No  work  was 
done  on  the  south  jetty.  With  the  U.  S.  dredge  Cape  JFear^  borrowed 
from  the  Wilmington,  N.  C,  district,  the  four  cuts  in  the  river  above 
the  mouth,  formerly  made  by  Duval  County,  were  redre<]^ed  to  a 
depth  of  16  feet  at  mean  low  water,  which  depth  will  later  be  mcreased 
to  18  feet  if  the  dredge  Cape  Fear  remains  available  and  funds  on  hand 
are  sufficient. 

With  the  exception  of  the  results  obtained  by  work  done  during  the 
year,  and  a  subsidence  near  the  inner  end  and  between  Stations  1500 
and  3100  on  the  north  jetty,  there  was  practically  no  change  in  either 
jetty  during  the  year.  A  decided  improvement  in  the  condition  of  the 
bar  has  taken  place.  A  straight  channel  of  14.2  feet  can  be  found 
across  it  and  the  general  depm  throughout  is  better.  The  dredging 
done  in  the  river  above  the  mouth  permits  a  draft  of  16  feet  to  be 
carried  to  Jacksonville  at  mean  low  water. 

The  officer  in  charge  invites  attention  to  the  fact  that  at  the  present 
mte  at  which  appropriations  are  made  for  this  improvement,  twenty- 
two  years  must  elapse  before  the  amount  which  it  is  estimated  will  be 
required  to  complete  the  present  project  will  have  been  appropriated. 
He  recommends  that  the  work  be  put  under  the  continuous-contract 
system,  or  that  much  more  liberal  appropriations  be  made.  The 
projected  dredging  and  construction  oi  training  walls  and  dikes  in 
the  river  proper  can  not  well  be  carried  on  simultaneously  with  jetty 
work  with  such  small  appropriations  as  have  heretofore  been  made. 

With  the  existing  balance  of  funds,  it  is  proposed  to  extend  and 
build  up  the  north  jetty  and  to  dredge  in  the  river  and  on  the  bar  if 
necessary.  With  such  appropriation  as  may  be  granted  for  the  year 
1902,  the  extension  and  raising  of  jetties  and  aredging  will  be  continued. 
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July  1,  1899,  balance  unexpended $248,343.98 

June  30,  1900,  amount  expended  during  fiscal  year 31, 816. 95 

July  1,  1900,  balance  unexpended 216,527.03 

July  1,  1900,  outstanding  liabilities $23,324.58 

July  1,  1900,  amount  covered  by  uncompleted  contracts. ..  162, 109. 81 

•   186,434.39 

July  1,  1900,  balance  available 31,092.64 

Amount  (estimated)  required  for  completion  of  existing  project 1, 709, 750. 00 

ide'  *     "      ' 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1902,  in  addition  to  the  balance  available  July  1,  1900 400, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  ana  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  Q  1.) 

2.  St.  Johns  Hirer  at  Orange  Mills  Fl<iU^  Florida, — By  a  resolution 
passed  in  May,  1898,  Congress  requested  the  Secretarjr  of  War  to  fur- 
nish information  as  to  the  condition  of  this  locality  with  reference  to 
navigation  for  ocean-going  craft,  and  to  submit  an  estimate  of  the  cost 
of  such  improvement  as  might  be  necessary. 

In  response  to  this  resolution  a  report  was  submitted  and  is  printed 
on  pages  1344  to  1348,  Annual  Report  of  the  Chief  of  Engineers  for 
1898.  This  report  contemplates  the  formation  of  a  channel  200  feet 
wide  and  13  feet  deep  at  mean  low  water  through  the  shoals  between 
Jacksonville  and  Palatka,  Fla.,  at  an  estimated  cost  of  $120,000. 

The  river  and  harbor  act  approved  March  3,  1899,  adopted  this 
project  and  appropriated  the  sum  of  $40,000  for  carrying  it  into  eflfect. 

A  survey  irom  Tocoi  Point  to  Cow  Creek  was  made  July  10  to 
August  17, 1899.  This  embraced  the  four  shoals  in  the  stretch  oetween 
JacKSonville  and  Palatka.  It  was  found  that  the  ruling  depths  on 
these  shoals  were:  Forresters  Point  Shoal,  11.6  feet;  Orange  Mills 
Flats  Shoal.  9.8  feet;  Racey  Point  Shoal,  10.7  feet;  and  Tocoi  Point 
Shoal,  11.1  feet. 

After  the  survey  was*  completed  a  project  was  adopted  for  the 
expenditure  of  the  balance  of  available  funds  in  dredging  a  channel 
200  feet  wide  and  13  feet  deep  through  Orange  Mills  Flats  proper.  A 
contract  for  this  work  was  entered  into  November  14,  1899,  under 
which  it  is  proposed  to  remove  about  330,000  cubic  yards  of  material. 
Work  was  conmaenced  under  this  contract  on  April  2,  1900,  and  was 
in  progress  at  the  close  of  the  fiscal  year. 

A  cSannel  13  feet  deep  has  been  dredged  over  a  length  of  9,851.2 
feet,  836.2  feet  of  this  being  120  feet  wide,  8,671.2  feet  being  80  feet 
wide,  and  343i8  feet  being  40  feet  wide.  This  cut  when  completed  will 
have  a  length  of  about  12,360  feet. 

July  1, 1899,  balance  unexpended $40,000.00 

June  30, 1900,  amount  expended  during  fiscal  year 12, 650. 25 

July  1, 1900,  balance  unexpended 27,349.75 

July  1, 1900, outstanding  liabilities $7,150.88 

July  1, 1900,  amount  covered  by  uncompleted  contracts 17, 538. 67 

24,689.55 

July  1, 1900,  balance  available 2,660.20 

'Amount  (estimated)  required  for  completion  of  existing  project 80, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1902,  in  addition  to  the  balance  available  July  1, 1900 40,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  Jime  4,  1897. 

(See  Appendix  Q  2.) 
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3,  Volusia  Bar^  Florida, — ^The  bar  is  located  at  the  south  end,  or 
head,  of  L^ke  George,  St.  Johns  River,  about  162  miles  from  the 
mouth. 

Atk  examination  of  the  locality  with  a  view  to  improvement  was 
made  in  1879,  and  a  plan  was  presented  which  contemplated  the  con- 
struction of  two  jetties  carried  out  beyond  the  bar^  with  their  outer 
ends  from  200  to  250  feet  apart,  with  a  view  of  obtaining  a  depth  of  6 
feet  at  low  water  over  the  bar. 

Before  any  improvement  was  commenced  the  channel  over  the  bar 
was  very  crookea  and  had  a  least  depth  varying  from  3i  to  4^  feet. 

The  plan  above  presented  was  modified  more  or  less  in  succeeding 
years,  still  maintaining  the  jetties,  and  dredging  if  necessary  to  assist 
m  gaining  the  depth. 

In  1887  this  project  was  modified  so  as  to  limit  the  depth  to  5  feet, 
already  attained,  which  was  deemed  suflScient  for  the  steamers  navi- 
gating the  Upper  St.  Johns  River. 

With  the  appropriations  made  since  the  inception  of  the  project  two 
jetties  have  been  built,  starting  from  opposite  sides  of  the  river  bank 
at  the  south  edge  of  the  lake  and  converging  until  upon  the  bar  they 
are  230  feet  apart.  The  east  jetty  is  3,400  feet  long  and  the  west  jetty 
2,200  feet.  They  are  built  to  the  level  of  mean  low  water  throughout 
nearly  their  entire  lengths.  Two  rows  of  firmly  set  piles  provided 
with  waling  pieces  confine  boats  to  a  100-foot  channel  across  the  crest 
of  the  bar.  Two  hundred  and  fifty -eight  cubic  yards  of  material  was 
dredged  and  the  fender  piles  were  repaired  in  November,  1893. 

With  the  money  made  available  for  this  work  by  the  two  appropria- 
tions of  $1,000  each  made  by  the  acts  of  August  18, 1894,  and  June  3, 
1896,  respectively,  dredging  to  the  extent  of  4,242  cubic  yards  was 
done  by  contract  in  September  and  October,  1896.  This  resulted  in  a 
channel  through  the  snoal  near  the  ends  of  the  jetties,  having  a  least 
width  of  80  feet. 

The  amount  expended  to  June  30,  1899,  w^  $29,322.45. 

The  maximum  draft  that  can  be  carried  through  the  improved  chan- 
nel at  low  water  is  5  feet.  The  work  done  during  this  fiscal  year  con- 
sisted only  of  repairs  necessary  for  maintenance  of  the  improvement. 

An  appropriation  of  $2,000  is  required  each  year  for  maintenance. 
With  this  sum  piling  will  he  renewed  and  such  dredging  done  as  may 
be  necessary  for  maintaining  a  low-water  depth  of  5  feet. 

July  1, 1899,  balance  unexpended |1, 677. 55 

June  30, 1900,  amount  expended  during  fiscal  year 1,677.55 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1902,  for  maintenance  of  improvement 2, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 
of  1899,  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  Q  3.) 

If^  OeUawaha  Rwer^  Florida, — ^The  Ocklawaha  River  has  its  source 
in  Lake  Apopka,  central  Florida,  flows  slightly  west  of  north  for  about 
104  miles,  measured  along  the  axis  of  the  channel,  then  almost  due  east 
for  21  miles  farther,  when  it  unites  with  the  St.  Johns  River.  The  Ock- 
lawaha River  is  the  principal  outlet  of  a  number  of  large  lakes,  the 
aggregate  area  of  which  is  about  175  square  miles. 

From  Lake  Griffin  down  for  a  distance  of  about  28  miles  the  river 
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flows  through  a  wide  savanna  submerged  about  1  foot  under  water  and 
covered  wiA  a  dense  growth  of  saw  grass.  On  this  reach  the  river 
averages  from  30  to  40  feet  in  width  and  has  a  least  channel  depth  of 
about  6  feet;  the  current  is  very  slug^h. 

The  impediments  to  navigation  on  this  portion  of  the  river  are  the 
numerous  bends,  the  narrow  channel,  floating  islands,  and  eelgrass. 
From  the  savanna  to  the  mouth,  a  distance  of  about  58  miles,  the  banks 
are  covered  with  a  dense  growth  of  cypress  and  other  timber.  On  this 
reach  the  river  averages  irom  60  to  tO  feet  in  width,  and  the  least  chan- 
nel depth  is  4  feet  The  average  velocity  of  the  current  is  considerably 
greater  than  on  the  upper  river,  being  about  1.3  feet  per  second.  The 
principal  obstructions  to  navigation  nere  are  snags  and  overhanging 
trees. 

The  project  for  the  improvement  of  this  river  consists  in  removing 
snags,  overhanging  trees,  floating  islands,  and  other  obstructions  of 
like  character,  so  as  to  give  a  fair  navigable  channel  of  4  feet  depth 
from  the  mouth  to  Leesburg,  at  the  heaS  of  Lake  Griffin,  a  distance  of 
94  miles.     The  estimated  cost  of  this  work  is  $26,000. 

The  amount  expended  on  this  improvement,  up  to  June  30, 1899,  was 
$18,366.30.  This  was  for  the  removal  of  overhanging  trees  and  snags. 
The  river  had  been  placed  in  a  fairly  navigable  condition  for  a  distance 
of  about  60  miles  from  its  mouth. 

During  the  cessation  of  work  many  trees,  logs,  and  snags  became 
obstructions  to  navigation.  With  funds  appropriated  by  the  river  and 
harbor  acts  of  June  3,  1896,  and  March  3, 1899,  work  was  resumed  on 
March  11  and  continued  until  May  31,  1899.  The  U.  S.  snag  boat 
Smcanee  was  used  for  this  work,  and  all  that  portion  of  the  river 
between  the  mouth  and  Silver  Springs  Run,  a  distance  of  63  miles,  was 
thoroughly  cleared  of  obstructions  to  navigation. 

The  maximum  draft  that  can  be  carried  at  low  .water  is  4  feet. 

The  improvement  of  this  river  has  had  no  effect  on  commercial  inter- 
ests, except  to  render  navigation  more  safe. 

July  1, 1899,  balance  unexpended $1,633.70 

June  30,  1900,  amounted  expended  during  fiscal  year 1, 633.  70 


'Amount  ( estimated )'  required  for  completion  of  existing  project 15, 000. 00 

Amount  that  can  be  profitably  expended  in  'fiscal  year  ending  June  30, 

1902,  for  works  of  improvement  and  for  maintenance 9, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 
^    of  1899,  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  Q  4.) 

6.  St.  Av^gystine  Ha/rbor^  Florida. — ^The  approved  project  is  to  pro- 
tect the  shores  on  the  north  and  south  siaes  of  the  entrance  from 
erosion,  the  work  consisting  of  groins  constructed  of  riprap  on  brush 
foundation  and  capped  with  concrete. 

Work  was  begun  in  1889.  Seven  groins  in  all  have  been  built,  three 
on  the  north  b^ch  and  four  on  Anastasia  Island  on  the  south  side  of 
the  entrance.     Their  lengths  vary  from  220  to  549  feet. 

The  erosion  of  the  shore  line  has,  with  slight  exceptions,  been  stopped. 
The  outer  portion  of  the  north  beach  has  teen  built  out  to  the  extremi- 
ties of  the  groins. 

The  appropriation  made  in  act  of  August  18,  1894,  has  not  been 
expended,  as  there  has  seemed  to  be  no  inmiediate  necessity  for  further 
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work  to  protect  the  beach.  The  amount  available  is  reserved  for 
emergencies  that  may  arise  as  the  result  of  storms  or  a  sudden  wearing 
away  of  the  shore  line. 

The  amount  expended  up  to  June  30,  1899,  was  $64,999.90. 

This  improvement,  being  confined  to  the  protection  of  the  outer 
shore  lines  of  the  entrance,  has  had  no  effect  whatever  on  the  charac- 
ter and  amount  of  cx)mmerce,  which  is  practically  nothing  as  far  as 
water  transportation  is  concerned. 

The  maximum  draft  that  can  be  carried  over  the  bar  at  mean  low 
water  varies  from  6  to  9  feet. 

July  1, 1899,  balance  unexpended 16, 000. 10 

July  1, 1900,  balance  unexpended 6, 000. 10 

{Amount  (estimated)  required  for  completion  of  existing  project 24, 000. 00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  Q  5.) 

6.  Indian  Rwer^  Florida, — Operations  under  separate  projects  and 
appropriations  have  been  carried  on  at  three  localities  on  the  river, 
VIZ,  the  portion  of  the  river  proper  between  Goat  Creek  and  Jupiter 
Inlet,  Negro  Cut  and  Indian  River  Inlet,  and  Jupiter  Inlet. 

Between  Goat  Creek  and  Jupiter  Inlet, — Under  the  provisions  of  the 
river  and  harbor  act  of  1890  a  survey  of  this  portion  of  Indian  River 
was  made  and  a  project  adopted  which  contemplated  making  a  contin- 
uous channel  6  feet  deep  at  low  water  and  at  least  75  feet  wide  in  the 
straight  reaches,  with  as  much  greater  width  in  the  turns  as  may  be 
required,  at  an  estimated  cost  of  $44,000. 

The  Florida  Coast  Line  Canal  and  Transportation  Company  possessed 
a  franchise  granted  by  the  State  of  Florida  which  included  this  portion 
of  the  river  and  had  dredged  a  continuous  navigable  channel  along  it 
50  feet  wide  and  5  feet  deep.  After  considerable  delay  the  canal  com- 
pany made  the  necassary  relinquishment  of  the  rights  they  possessed 
under  their  franchise,  and  work  under  the  appropriation  of  July  13, 
1892,  was  commenced  by  the  U.  S.  hydraulic  dredge  Suvmnee  July 
28,  1895.  The  channel  previously  dredged  by  the  Florida  Coast  Line 
Canal  and  Ti'ansportation  Company  was  widened  at  Long  Canal, 
High  Bank  Canal,  Curved  Canal,  and  Conch  Bar  by  dredging  a  cut  50 
feet  wide  and  6  feet  deep  along  one  side.  The  aggregate  length  of  all 
the  cuts  made  by  the  United  States  was  11,075  feet,  and  the  total 
amount  dredged  was  56,665  cubic  yards.  The  amount  expended  on 
this  part  of  the  river  to  June  30,  1899,  was  $15,000. 

Negro  Cut^  Indian  River  Inlet. — ^The  river  and  harbor  act  of  August 
18,  1894,  appropriated  $5,000  for  dredging  at  this  locality.  The  urgent 
deficiencv  act  of  March  2,  1895,  m^e  a  further  appropriation  of 
$15,000  for  the  same  work. 

A  project  was  adopted  contemplating  the  formation  of  a  channel  100 
feet  wide  and  6  feet  deep  from  the  channel  of  Indian  River  through 
Ne^ro  Cut  to  the  bar  at  Indian  River  Inlet,  and  the  construction  oi  a 
training  wall  for  its  protection,  at  an  estimated  cost  of  $32,.775. 

The  available  channel  depth  before  improvement  was  1.5  feet 

Dredginff  was  begun  witn  the  U.  S.  dredge  Svjwam.ee  on  January  9, 
1896,  and  me  channel  called  for  by  the  project  was  completed  Septem- 
ber 26, 1896.     A  total  of  93,583  cubic  yards  of  material  was  removed. 

The  river  and  harbor  act  of  June  3,  1896,  appropriated  a  further 
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sum  of  $7,500  for  dredging  this  channel.  The  amounts  previously 
appropriated  were  sufficient  to  complete  the  projected  dredging,  and 
subsequent  appropriations  should  have  been  made  available  for  the  con- 
struction of  the  training  wall,  which  is  necessary  for  the  protection  of 
the  dredged  channel,  as  contemplated  in  the  project.  It  being  desira- 
ble to  commence  the  construction  of  the  training  wall,  the  question  as 
to  whether  this  appropriation  could  be  appliea  to  that  purpose  was 
submitted  to  the  Comptroller  of  the  Treasury,  who  decided  that  it  was 
not  permissible  without  further  action  by  Coneress. 

The  amount  expended  on  improvement  at  J^egro  Cut  to  June  30, 
1899,  was  $19,679.53.  No  work  has  been  done  at  this  locality  since 
September,  1896,  pending  action  by  Congress  to  make  the  appropria- 
tion of  $7,500  of  June  3,  1896,  available  for  the  construction  of  the 
training  wall. 

The  river  and  harbor  act  of  March  3,  1899,  authorized  the  expendi- 
ture of  the  balance  available  of  former  appropriations  for  the  con- 
struction of  the  training  wall,  and  also  appropriated  a  further  sum  of 
$5,000  for  dredging. 

Jupiter  Inlet, — 5y  act  of  Congress  approved  February  26,  1896,  an 
appropriation  of  $500  was  made  to  open  this  inlet  for  the  passage  of 
boats  and  small  vessels.  An  examination  of  the  inlet  was  made 
March  15,  1896.  It  was  found  that  the  inlet  was  entirely  closed  by  a 
ridge  of  sand  varying  in  width  from  350  to  800  feet  at  low  water,  with 
a  crest  at  an  elevation  of  7  to  9  feet  above  mean  low  water. 

The  project  adopted  contemplated  making  a  cut  40  feet  wide  on  the 
bottom  and  2  feet  deep  at  low  water.  Work  was  begun  September  5 
and  was  satisfactorily  conopleted  September  19, 1896.  The  total  amount 
expended  on  this  part  of  Indian  River  to  June  30, 1899,  was  $500.  The 
project  was  completed. 

Tne  maximum  draft  that  can  be  carried  through  Indian  River  is  5 
feet  at  mean  low  water. 

Water  transportation  on  Indian  River  was  temporarily  decreased  by 
the  extension  of  the  railroad  along  the  river  bank  to  Miami  and  by  the 
freeze  of  1894-95,  which  destroy ea  or  set  back  the  growth  of  nearly  all 
the  orange  and  lemon  groves.  During  the  past  two  years,  however,  a 
new  line  of  steamers  has  been  running  on  the  river,  doin^  a  large  busi- 
ness in  freight  and  passengers.  The  growers  of  this  section  have  been 
able  to  ship  their  produce  by  water  as  far  north  as  Titusville,  and 
thereby  effect  a  considemble  saving  on  incoming  and  outgoing  freight. 

The  improvement  of  the  river  between  Goat  Creek  and  Jupiter  filet 
(begun  with  an  appropriation  of  $15,000  under  the  estimate  of  $44,000) 
is  worthy  of  completion. 

INDIAN   RIVER,  BETWEEN   GOAT  CREEK   AND  JUPITER  INLET. 

I  Amount  (estimated)  required  for  completion  of  existing  project;. |29, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1902 .     10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

NEGRO   CUT,  INDIAN   RIVER   INLET. 

July  1,  1899,  balance  unexpended $12,820.47 

Jane  30,  1900,  amount  expended  during  fiscal  year 93. 87 

July  1,  1900,  balance  unexpended 12,726.60 

(See  Appendix  Q  6.) 
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7.  Ha/rhor  at  Key  West^  Fla, ,  mid  entrance  thereto. — In  1882  an  appro- 
priation of  $26,000  was  made  for  dredging  a  cliannel  through  the  bar 
at  the  northerly  entrance,  over  a  width  of  300  feet  and  to  a  depth  of  17 
feet  at  mean  low  water.  As  was  anticipated,  the  improvement  eflfected 
was  only  temporary. 

The  project  now  in  course  of  execution  contemplates  gaining  a  depth 
of  17  feet  at  low  water  by  the  construction  of  a  jetty  on  the  northeast 
side  of  the  passage  or  entrance,  supplemented  by  one  on  the  west  side 
and,  if  necessary,  by  dredging  the  bar. 

Previous  to  the  inception  of  this  project  the  surveys  showed  a  channel 
depth  over  the  bar  of  10.5  feet  at  mean  low  water. 

With  the  appropriations  made  prior  to  that  of  June  3,  1896,  a  jetty 
has  been  constructed  on  the  northeasterly  side  of  the  entrance  11,364 
feet  in  length.  Of  this,  3,960  feet,  measured  from  the  outer  end,  has 
been  built  to  the  height  of  mean  low  water.  The  remaining  portion  of 
the  jetty  is  at  an  average  depth  of  4i  feet  below  mean  low  water. 

With  the  appropriation  or  $80,000  made  in  the  act  of  June  3,  1896, 
it  was  decided  to  begin  the  construction  of  the  west  jetty.  In  order  to 
determine  the  best  location  for  this  jetty,  an  extended  series  of  boring 
to  rock  was  required.     The  survey  was  completed  in  February,  1897. 

Operations  were  begun  on  the  west  jetty  in  December,  1897.  To 
June  30,  1899,  43,396.6  tons  of  coral  rock  were  placed,  completing  the 
foundation  and  hearting  of  the  west  jetty  from  Station  1300  to  Station 
6900.  On  that  date  there  was  a  safe  channel  across  the  bar  10.6  feet 
deep  at  mean  low  water. 

The  amount  expended  to  June  30,  1899,  was  $327,207.99. 

Under  a  contract  entered  into  Julj'^  16,  1899,  work  was  commenced 
July  26,  1899,  and  completed  January  11,  1900.  A  total  of  10,603.3 
tons  of  coral  rock  was  placed  in  the  west  jetty  under  this  contract, 
extending  the  foundation  and  hearting  of  the  jetty  from  Station  1300 
to  Station  —662. . 

The  channel  over  the  bar  has  shoaled  to  some  extent  during  the  year, 
and  where  a  draft  of  10.6  feet  could  be  safely  carried  through  on  a 
straight  line  last  year,  not  more  than  10  feet  can  be  carried  mrough 
now,  and  then  onlv  with  a  turn  in  the  course. 

An  allotment  of  $5,000  from  appropriation  contained  in  the  emer- 
gency river  and  harbor  act  of  June  6,  1900,  was  made  June  30,  1900, 
for  dredging. 

The  estimate  presented  by  the  Board  appointed  to  consider  the 
project  for  this  improvement  was  for  the  construction  of  the  east  jetty 
and  amounted  to  $600,000,  although  the  Board  foresaw  the  probable 
necessity  for  the  construction  of  a  west  jetty.  Authority  has  been 
given  for  the  commencement  of  construction  of  the  west  jetty,  but  no 
mcrease  in  the  estimate  has  as  yet  been  authorized. 

The  character  of  the  commerce  affected  by  this  improvement  is 
somewhat  varied*  and  complicated.  If  the  improvement  were  com- 
pleted the  channel  would  be  used  by  all  steamships  plying  to  the  Gulf 
ports,  especially  when  westward  bound.  The  improvement  alreadv 
effected  has  given  a  safe  channel  over  the  northwest  bar  for  light-draft 
steamers  at  all  times. 

The  commerce  of  Key  West  itself  has  decreased  since  1892,  owing 
to  the  removal  of  several  cigar  factories.  The  amount  of  freight  car- 
ried through  the  northwest  channel  has,  on  the  other  hand,  increased 
60  per  cent.  This  freight  consists  of  agricultural  products,  cattle, 
lumoer,  sponges,  cigars,  tobacco,  ship  stores,  and  general  merchandise. 
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July  1 ,  1899,  balance  unexpended $26,  ^.  01 

June  30, 1900,  amount  expended  during  fiscal  year 24, 900. 39 

July  1, 1900,  balance  unexpended 391. 62 

July  1, 1900,  outstanding  liabilities 58. 60 

July  1, 1900,  balance  available 333. 02 

Amount  (estimated)  required  for  completion  of  existing  project 200, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1902,  in  addition  to  the  balance  available  July  1, 1900 100, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  Q  7.) 

S.  Removing  the  water  hyacinth  from  Florida  waters. — Under  the 

S revisions  of  the  sundry  civil  act  approved  June  4,  1897,  a  Board  of 
Ingineer  Officers  was*  appointed  to  investigate  the  extent  of  the 
obstruction  of  the  navigable  streams  of  Florid,  Louisiana,  and  other 
South  Atlantic  and  Gulf  States,  by  the  aquatic  plant  known  as  the 
water  hyacinth,  and  to  perform  such  experimental  work  ajs  might  be 
deemed  necessarv  to  determine  a  feasible  plan  or  method  of  checking 
or  removing  such  obstructions. 

The  report  of  this  Board,  dated  November  30,  1898,  is  printed  in 
House  Doc.  No.  91,  Fifty -fifth  Congress,  third  session,  ana  on  pa^e 
1615  of  the  Annual  Report  of  the  Chief  of  Engineers  for  1899.  In 
Florida  the  Board  found  that  the  main  channel  of  the  Upper  St.  Johns 
Eiver  was  affected  by  the  plant,  while  many  of  the  smaller  channels 
were  completely  blocked.  The  Board  recommended  the  construction 
of  a  steamer  fitted  with  crushing  machinery,  and  the  use  of  log  booms 
as  adjuncts  to  the  operation  of  tiie  boat. 

The  river  and  harbor  act  approved  March  ^,  1899,  appropriated 
$25,000  for  the  construction  of  a  boat,  $1,000  for  log  booms,  and 
$10,000  for  operating  expenses.  Under  this  provision  it  is  proposed 
to  design  a  suitable  boat  and  have  same  built  by  contract.  Some  work 
has  been  done  on  plans,  but  the  matter  has  been  deferred  pending 
results  of  a  test  of  the  boat  procured  for  the  Louisiana  district. 

During  the  winter  of  1899-1900  the  tops  of  the  plants  in  the  St. 
Johns  River  were  destroyed  by  a  frost  which  has  retarded  their  inter- 
ference with  navigation.  Recent  reports  indicate  that  the  plant  is 
becoming  troublesome  in  the  Withlacoochee  River  on  the  Gulf  coast. 

July  1,1899,  balance  unexpended $36,000.00 

June  30, 1900,  amount  expended  during  fiscal  year 673. 23 

July  1, 1900, balance  unexpended.. 36,426.77 

(See  Appendix  Q  8.) 

9,  Dredge  for  river  and  harbor  improvements  in  Florida, — ^The  river 
and  harbor  act  approved  March  3,  1899,  contained  the  following  item: 

The  sum  of  thirty-five  thousand  dollars,  or  so  much  thereof  as  may  be  neceesar^, 
is  hereby  appropriated,  to  be  expended,  in  the  discretion  of  the  Secretary  of  War,  m 
the  purchase  or  construction  of  a  suitable  dredge,  with  snagging  outfit,  to  be  used  in 
connection  with  the  several  works  of  river  and  harbor  improvement  on  the  coast  of 
Florida  and  the  waters  tributary  thereto. 

Under  this  provision  it  is  proposed  to  design  a  steel  hull,  stem  wheel, 
combined  dredge  and  snag  boat,  about  115  feet  long,  28  feet  beam,  and 
7  feet  depth,  to  be  driven  by  a  200-hor8epower  engine,  and  to  be  fitted 
with  drecqfing  machinery  consisting  of  a  2-yard  clam  shell  and  a  12-inch 
centrifi^fal  pump;  also  snagging  appliances  adapted  for  use  with  the 
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dredging  machinery.     Work  of  preparation  of  plans  and  specifications 
has  been  under  way  during  the  year. 

The  original  estimate  for  this  boat,  as  submitted  to  C!ongress,  was 
$60,000,  but  only  $36,000  has  been  appropriated.  The  inadequacy  of 
this  amount  was  pointed  out  in  letter  oi  the  Chief  of  Engineers  of 
January  26,  1900,  transmitted  to  the  Speaker  of  the  House  of  Repre- 
sentatives and  printed  in  House  Doc.  No.  366,  Fifty-sixth  Congress, 
first  session. 

July  1,1899,  balance  unexpended $35,000.00 

June  30,  1900,  amount  expended  during  fiscal  year 1, 892. 48 

July!,  1900,  balance  unexpended 33,107.52 

July  1, 1900,  outetanding  liabilities 300. 00 

July  1,  1900,  balance  available 32,807.52 

Amount  (estimated)  required  for  completion  of  existing  project 20, 000. 00 

Amount  that  can  be  profitably  expenaed  in  fiscal  year  ending  June  30, 

1902,  in  addition  to  the  balance  available  Julv  1,  1900 20, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and.  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  Q  9.) 

REPORT  OF  BOARD  OF  ENGINEERS  ON  EXAMINATION  OF  BISCATNE  BAY, 
FLORIDA,  FROM  MIABn  TO  THE  SEA,  MADE  IN  COMPLIANCE  WITH 
RIVER  AND  HARBOR  ACT  APPROVED  MARCH  3,  1899. 

A  Board  of  Engineers,  constituted  in  accordance  with  requirements 
of  the  river  and  harbor  act  of  March  3,  1899,  to  examine  and  report 
upon  Biscayne  Bay^  Florida^  from  Miami  to  the  sea^  via  Norria  Out^ 
Bears  Cut^  and  Cape  Florida  entrance^  submitted  report  dated  April  9, 
1900.  The  Board  concludes  that  the  most  feasible  route  for  improve- 
ment in  the  manner  contemplated  by  the  act  is  via  Norris  Cut,  and  a 
J  Jan  for  improvement,  at  an  estimated  cost  of  $1,493,743,  is  presented, 
n  the  opinion  of  the  Board  such  an  improvement  is  not  a  desirable 
one  to  be  undertaken  by  the  United  States  at  this  time.  The  report 
was  transmitted  to  Congress  and  printed  in  House  Doc.  No.  662,  Fifty- 
sixth  Congress,  first  session.     (See  also  Appendix  Q  10.) 

IMPROVEMENT  OF  RIVERS  AND  HARBORS  ON  THE  WESTERN  OOAST 
OF  FLORIDA  SOUTH  OF  AND  INCLUDING  SUWANEE  RIVER 

This  district  was  in  the  charge  of  Capt.  Henry  Jervey,  Corps  of 
Engineers,  to  January  18, 1900,  and  of  Capt.  Thomas  H.  Rees,  Corps  of 
Engineers,  since  that  date,  the  officers  in  charge  having  under  their 
immediate  orders  Lieut.  Frank  C.  Boggs,  Corps  of  Engineers,  to 
June  15,  1900.  Division  Engineer,  Col.  Peter  C.  Hains,  Corps  of 
Engineers,  to  July  8,  1899,  and  since  October  27,  1899. 

i.  Caloosahatchee  liiver^  Florida. — An  examination  of  this  river, 
with  a  view  to  its  improvement,  was  made  in  1879.  In  1887  a  survey 
was  made  from  Lake  Okechobee  to  the  mouth. 

Before  improvements  commenced  upon  this  river  there  was  a  practi- 
cable channel  5  feet  deep  at  mean  low  water  from  the  mouth  to  4  miles 
above  Myers.  The  portion  of  the  river  which  has  the  chai*acteristics 
of  an  estuary  was  principally  obstructed  by  oyster  beds.    Above,  as 
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far  as  Fort  Thompson,  the  ruling  depth  was  3i  feet  on  the  shoal  at 
Beautiful  Island.  This  portion  was  obstructed  by  snags  and  over- 
hanging trees. 

The  project  adopted  in  1882  called  for  deepening  the  channel  by- 
dredging  from  the  mouth  to  Fort  Myers,  so  as  to  give  a  depth  of  7  feet 
at  mean  low  water  for  a  width  of  100  feet.  In  1886  and  1888  this  proj- 
ect was  modified  so  as  to  include  the  improvement  of  the  upper  river 
as  far  as  Fort  Thompson  by  the  removal  of  snags  and  overhanging 
trees,  and  by  deepening  the  channel  near  Beautiful  Island  to  a  depth 
of  4  feet. 

With  the  money  appropriated  from  1882  to  1890  the  shoals  below 
Myers  were  dredged  to  a  depth  of  7  feet  and  the  channels  across  the 
bars  marked  with  suitable  piles.  Above  Myers  the  shoal  at  Beautiful 
Island  was  dredged  to  4  feet  and  a  dike,  or  training  wall,  provided  to 
concentrate  the  water  through  the  dredged  cut.  A  large  number  of 
sn^s  have  been  removed  from  this  portion  of  the  river. 

Tne  appropriations  since  1890  have  been  made  for  maintenance,  and 
they  have  been  expended  in  removing  such  snags  and  overhanging 
trees  as  had  become  obstructions  during  the  cessation  of  work,  and  in 
repairing  the  channel  marks  on  the  lower  portion  of  the  river. 

An  appropriation  of  $1,000  annually  will  be  required  to  keep  this 
river  in  a  fair  navigable  condition. 

The  amount  expended  up  to  June  30.  1899,  was  $31,879.27. 

During  the  past  fiscal  year  no  work  has  been  done,  except  some 
repairs  U)  the  snag  boat  Swwanee^  in  preparation  for  work  at  this  and 
other  points. 

The  maximum  draft  that  can  be  carried  at  mean  low  water  is  7  feet 
as  far  as  Myers  and  4  feet  above  that  place  as  far  as  Fort  Thompson, 
which  is  about  22  miles  west  of  Lake  Okechobee. 

The  deepening  and  clearing  of  the  river  has  enabled  the  growers  of 
vegetables,  oranges,  and  other  fruits  to  ship  their  produce  to  the  rail- 
road at  Punta  Gorda  at  rates  materially  less  than  tnose  that  prevailed 
before  the  improvement  was  begun.  The  freeze  of  1894-95  has  shifted 
the  fruit  and  vegetable  industries  farther  south,  and  the  country  tapped 
by  the  Caloosahatchee  River  and  tributaries  now  furnishes  a  large  and 
growing  proportion  of  the  Florida  output  of  these  commodities. 

July  1,  1899,  balance  unexpended $2,220.73 

June  30,  1900,  amount  expended  during  fiscal  year 326. 63 


July  1,  1900,  balance  unexpended  .'. 1,894.10 


'Kmorxnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1902.  for  maintenance  of  improvement,  in  addition  to  the  balance  unex- 
pended July  1,  1900 :      2,000.00 

SuDmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 
of  1899,  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  R  1.) 

2.  Charlotte  Harbor  and  Peace  Creek^  Florida. — Work  upon  this 
improvement  was  commenced  under  an  appropriation  of  $35,000  made 
by  the  river  and  harbor  act  of  September  19,  1890,  for  improving, 
dredging,  and  deepening  the  channel  of  Charlotte  Harbor  and  Peace 
Creek  to  the  pier  at  Punta  Gorda. 
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The  survey  from  Boca  Grande  to  Punta  Gorda  made  under  this 
appropriation  disclosed  a  channel  depth  of  19  feet  at  mean  low  water 
on  the  bar,  9  feet  on  the  shoals  south  of  Cape  Haze,  and  10  feet  upon 
the  shoals  near  the  wharf  at  Punta  Gorda.  The  rise  of  the  tide  is 
approximately  2  feet. 

The  approved  project  contemplates  the  improvement  of  the  channel 
so  as  to  give  a  depth  of  12  feet  at  mean  low  water  from  the  wharves 
at  Punta  Gorda  to  Boca  Grande  over  a  width  of  200  feet.  The  esti- 
mated cost  was  $127,500,  reduced  in  1896  to  $100,000. 

The  amount  expended  up  to  June  30,  1899,  was  $75,052.29. 

The  work  accomplished  by  this  expenditure  was  the  removal  by 
dredging  of  233,317  cubic  yards  of  material,  which  has  resulted  in 
making  a  channel  12  feet  deep  at  mean  low  water  from  the  wharves  at 
Punta  Gorda  to  Boca  Grande.  This  channel  was  200  feet  wide  for  the 
entire  distance,  except  in  the  cut  across  the  shoals  near  the  wharves, 
where  the  minimum  width  was  35  feet. 

The  river  and  harbor  act  of  March  3,  1899,  appropriated  for  this 
work,  completing  improvement,  $25,000. 

During  the  fiscal  year  ending  June  30, 1900,  two  contracts  have  been 
in  force,  and  under  these  125,182  cubic  yards  of  material  was  removed 
from  the  cut  across  the  shoals  near  the  Punta  Gorda  wharves.  This 
work  has  resulted  in  increasing  the  width  of  this  cut  from  a  minimum 
of  35  feet  to  a  minimum  of  120  feet.  The  length  of  the  cut  last 
dredged  is  5,680  feet,  and  the  depth  attained  exceeds  12  feet  at  mean 
low  water.  With  the  exception  of  expenditures  that  may  be  needed 
for  maintenance  J  and  which  have  been  estimated  at  about  $1,000  per 
annum,  this  project  has  been  practically  completed,  and  has  resulted  in 
providing  a  cnannel  not  less  than  120  feet  in  width  and  12  feet  in  depth 
at  mean  low  water,  extending  from  the  wharves  at  Punta  Gorda  to 
deep  water  in  the  Gulf  of  Mexico.  In  accomplishing  this  result  there 
was  dredged  a  total  of  358,499  cubic  yards  of  material  at  a  total  cost 
of  $99,934.42. 

The  commerce  of  Charlotte  Harbor  has  increased  rapidly  since  1891, 
most  of  the  increase  being  diie  to  the  development  of  phosphate  mines 
on  Peace  Creek.  It  consists  of  receipts  and  shipments  of  cattle,  fer- 
tilizers, grain,  fruits,  vegetables,  lumoer,  fish,  and  oystera,  phosphate 
rock,  and  general  merchandise. 

July  1,  1899,  balance  unexpended $24,947.71 

June  30,  1900,  amount  expended  during  fiscal  year 24, 882. 13 


July  1,  1900,  balance  unexpended 65. 58 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1902,  for  maintenance  of  improvement,  in  addition  to  the  balance  unex- 
pended July  1, 1900 1,000.00 

SuDmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 
of  1899,  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  R  2.) 

3.  Sarasota  Bay^  Florida. — Previous  to  any  attempt  at  improve- 
ment there  was  a  navigable  channel  with  a  minimum  depth  of  5  feet 
extending  throughout  the  length  of  Big  Sarasota  Bay,  excepting  in 
two  reaches,  Palma  Sola  Pass  and  Long  Bar,  which  have  a  total  length 
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of  6,400  feet.  In  these  reaches  the  available  depth  was  4.3  and  3.6 
feet,  respectively.     The  tidal  range  in  the  bay  is  about  1.5  feet. 

Between  Sarasota  and  Caseys  Pass,  at  the  south  end  of  the  bay,  the 
available  channel  depth  was  1.2  feet  at  mean  low  water,  except  through 
the  Mangroves,  where  it  was  nothing. 

The  original  project  contemplated  the  formation  of  a  continuous 
channel  IcS  feet  wiae  and  5  feet  deep  at  mean  low  water  from  Tampa 
Bay  to  the  town  of  Sarasota,  Fla.,  a  distance  of  21i  miles,  the  estimated 
cost  being  $17,500. 

The  act  of  Congress  of  June  3, 1896,  appropriated  $2,500  for  improv- 
ing Sarasota  Bay  from  Tampa  Bay  to  Caseys  Pass,  while  previous  to 
that  date  the  improvement  was  only  for  Sarasota  Bay  from  Tampa 
Bay  to  Sarasota,  Fla.  The  survey  of  1889  was  made,  as  directed,  from 
Tampa  Bay  to  Caseys  Pass,  and  an  estimate  was  presented  amounting 
to  $37,500  for  securing  a  channel  75  feet  wide  and  3  feet  deep  at  mean 
low  water  through  the  obstructing  shoals  below  Sarasota.  Under  the 
act  of  June  3, 1896,  the  latter  project  is  included  in  the  improvement, 
so  that  the  total  estimate  of  cost  for  the  modified  project  is  now  $55,000. 
The  amount  expended  to  June  30,  1899,  was  $11,989.83,  and  the  work 
accomplished  up  to  that  date  resulted  in  the  formation  of  a  channel  50 
feet  wide  and  5  feet  deep  from  Tampa  Bay  to  the  town  of  Sarasota. 
A  channel  50  feet  wide  with  an  available  depth  of  3  feet  has  been  cut 
for  a  distance  of  1,460  feet  into  the  Mangroves.  No  practical  result 
will  be  obtained  from  the  latter  work  until  the  remainder  of  the  cut, 
1,573  feet  long,  is  made  there.  Below  the  Mangroves  there  is  10,067 
feet  of  channel  to  be  dredged  to  3  feet,  in  which  the  available  depth  is 
now  1.2  feet.  The  maximum  draft  that  can  be  carried  at  low  water  to 
the  town  of  Sarasota  is  5  feet.  Casevs  Pass  can  not  yet  be  reached 
from  northward  by  inside  passage.  The  improvement  of  Sarasota  Bay 
has  resulted  in  cheapening  the  cost  of  transportation  between  SarasotA 
and  points  northward. 

No  operations  have  been  carried  on  during  the  past  fiscal  year.  The 
expenditures  were  for  office  expenses  and  for  repairing  the  plant,  which 
is  to  be  used  at  this  point  as  soon  as  it  can  be  spared  from  work  upon 
which  it  has  been  employed.  The  commerce  in  vegetables,  fruits,  and 
cattle  is  growing.  All  trade  is  conducted  by  water  transportation, 
and  the  improvement  of  the  channels  affords  a  safe  route  for  small 
vessels  in  any  weather. 

July  1,  1899,  balance  unexpended $5, 510. 17 

June  30,  1900,  amount  expended  during  fiscal  year 1, 216. 39 


July  1 ,  1900,  balance  unexpended 4, 293. 78 


Amount  (estimated)  required  for  completion  of  existing  project 37, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1902,  for  works  of  improvement  and  for  maintenance,  in  addition  to 

the  balance  unexpended  July  1,  1900 37,500.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  act«  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 

of  1899,  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  R  3.) 

4-  Manatee  River ^  Florida. — For  12  miles  from  its  mouth  in  Tampa 
Bay  this  river  has  the  characteristics  of  an  estuary.     Previous  to 
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improvement  in  the  estuary  the  general  depth  of  the  river  varied  from 
7  to  20  feet.  At  the  mouth  there  was  a  long  shoal  with  a  depth  of  7 
feet.  Between  Palmetto  and  Braidentown  there  was  another  bar  cov- 
ered by  from  3  to  6  feet  of  water. 

An  examination  of  the  river  with  a  view  to  its  improvement  was 
made  in  1881,  and  a  project  adopted  in  1882  which  contemplated  form- 
ing a  channel  100  feet  wide  and  13  feet  deep  from  Tampa  Bay  to  Shaw 
and  McNeills  points. 

In  1886  the  project  was  modified  so  as  to  provide  a  channel  100  feet 
wide  and  8  feet  deep  at  mean  low  water  from  Tampa  Bay  to  Manatee, 
Fla. 

This  channel  was  completed,  and  in  1892  the  original  project  was 
again  adopted.     The  revised  estimate  for  this  work  is  173,000. 

Under  the  terms  of  the  river  and  harbor  act  of  June  3,  1896,  which 
provided  that  $3,000,  or  so  much  thereof  as  necessary,  of  the  funds 
appropriated  for  improving  this  river  should  be  used  in  improving" 
tne  cut-oflf  into  Terraceia  Bay,  a  project  for  making  a  channel  througn 
the  cut-oflf  100  feet  wide  and  6  feet  deep  was  submitted,  and  approved 
on  June  23,  1897.  It  was  estimated  that  this  channel  would  cost 
$20,000.  Previous  to  improvement  there  was  a  channel  through  this 
cut-oflf,  for  rowboats  onlv,  of  1  foot  at  mean  low  water. 

The  amount  expended  to  June  30,  1899,  was  $46,898.49,  including 
$3,000  for  the  cut-oflf  into  Terraceia  Bay. 

In  1883-84  a  cut  was  made  to  a  depth  of  12.5  feet  across  the  bar  at 
the  mouth  of  the  river.  This  cut  has  since  entirely  disappeared.  Dur- 
ing and  prior  to  1890  a  channel  150  feet  wide  and  8  feet  deep  was 
dredged  through  the  shoal  between  Manatee  and  Braidentown.  In 
1893  a  channel  was  dredged  through  the  shoal  at  Sneads  Point  81  feet 
wide  and  12  feet  deep;  and  in  1896  this  channel  was  extended  and 
widened,  so  that  it  is  now  100  feet  wide  and  12  feet  deep. 

In  1897,  August  to  October,  a  channel  was  cut  through  the  cut-oflf 
into  Terraceia  Bay  50  feet  wide,  4.5  feet  deep,  and  2,840  feet  long. 
This  channel  allowed  small  craft  to  pass,  to  and  from  Manatee  River 
and  Terraceia  Bay,  but  it  was  not  wide  and  deep  enough  to  pennit  the 
passage  of  some  steamers  which  ply  regularly  between  Tampa  and  the 
Manatee  River. 

During  the  past  fiscal  year  operations  have  been  confined  to  the  cut- 
oflf  from  manatee  River  to  Termceia  Bay.  A  total  of  53,231.6  cubic 
yards  of  sand  and  hardpan  was  dredged  from  the  cut  between  Sep- 
tember 14,  1899,  and  April  25,  1900,  at  an  average  cost  of  18.3  cents 
per  cubic  yard.  The  cut  is  pi*actically  completed,  but  there  will  be 
required  about  $500  annually  for  its  maintenance. 

The  present  condition  of  the  river  is  such  (June  30, 1900)  that  a  least 
depth  at  mean  low  water  of  9  feet  can  be  obtained  from  Tampa  Bay 
up  the  river  to  Braidentown,  8  feet  to  EUenton,  and  7  feet  to  Rocky 
Bluflf,  which  is  about  11  mUes  from  the  bay. 

A  draft  of  6  feet  can  be  carried  through  Teri-aceia  Cut-oflf. 

The  commerce  of  the  locality  consists  of  agricultural  products,  fer- 
tilizers, lumber,  and  general  merchandise. 
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The  increase  in  tonnage  due  to  improvement  of  this  stream  for  sev- 
eral years  past  is  shown  by  the  following  statement: 


Tons. 


Tons. 

1883 6,872 

1894 11,562 

1895 11,718 

1896 21,000 

July  1,  1899,  balance  unexpended $10,101.51 

June  30,  1900,  amount  expended  during  fiscal  year 10, 028. 29 


1897 23,800 

1898 24,310 

1899 43,642 


July  1,  1900,  balance  unexpended 


73.22 


Amount  (estimated)  required  for  completion  of  existing  project .27, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1902,  for  works  of  unprovement  and  for  maintenance,  in  aSdition  to 

the  balance  unexpended  July  1,  1900 10,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 

of  1899,  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  R  4.) 

5,  Tampa  Bay,,  Florida. — Tampa  Bay  is  a  large  landlocked  body 
of  water,  on  the  west  coast  of  Florida,  with  an  average  width  of  from 
6  to  7  miles,  and  a  length,  exclusive  of  its  two  tributary  bays,  of  about 
25  miles,  in  a  general  northeast  and  southwest  direction.  Its  two  trib- 
utary bays  are  Old  Tampa;  Bay,  entering  at  the  northwestern  end,  and 
Hillsboro  Bay,  entering  at  the  northeastern  end. 

Across  the  bar  at  the  entrance  and  up  to  the  point  of  division  the 
channel  has  a  depth  of  from  20  to  38  feet  at  mean  low  water.  Old 
Tampa  Bay  is  about  15  miles  long,  with  an  average  width  of  fi  miles. 
Its  narrowest  point  is  where  it  joms  Tampa  Bay,  where  its  width  is  a 
little  less  than  2i  miles.  This  bay  is  generally  shallow,  but  at  the 
southern  end  has  several  deep  channels.  One  of  these  leads  along  the 
eastern  shore  at  a  distance  of  about  three-fourths  mile  from  the  teach 
and  forms  the  approach  to  and  harbor  of  Port  Tamipa.  Between  deep 
water  in  Tampa  Bay  and  the  deep  channel  in  Old  Tampa  Bay  are  two 
bars,  upon  which  the  depth  in  1889  was  only  17  feet. 

Tampa  Bay  is  the  approach  to  the  city  of  Tampa  and  to  Port  Tampa, 
the  former  at  the  head  of  Hillsboro  Bay  and  the  latter  on  the  eastern 
sho^e  of  old  Tampa  Bay.  Port  Tampa  is  about  9  mUes  from  Tampa, 
with  which  it  is  connected  by  railway  and  of  which  it  is  the  deep-water 
port 

Prior  to  the  act  of  March  3,  1899,  all  approved  projects  for  the 
improvement  of  Tampa  Bay  included  the  formation  of  a  channel  from 
the  city  of  Tampa  through  Hillsboro  Bay.  The  original  project, 
adopted  in  1879,  nad  such  a  channel  for  its  sole  object.  This  project 
is  given  in  the  report  on  Hillsboro  Bay  (see  page  323  of  this  report). 
It  was  modified  in  1888  to  fit  new  conditions.  Port  Tampa  had  become 
the  terminus  of  a  railroad  which  there  made  connection  with  steamship 
lines  for  Key  West,  Habana,  Mobile,  and  Central  American  ports. 
The  modified  project  proposed  to  form  and  maintain  a  channel  8  feet 
deep  in  Hillsboro  Bay  and  Hillsboro  River  to  the  city  of  Tampa  and  a 
channel  20  feet  deep  and  200  feet  wide  from  the  outer  bar  to  Port 
Tampa. 

From  1880  to  1892  Congress  appropriated  for  the  improvement  of 
Tampa  Bay  $130,000,  being  all  the  funds  required  by  the  original  and 
ENG  1900 21 
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modified  projects.  Of  this  amount  $80,000  was  expended  on  the  clmn- 
nel  in  HiUsboro  River  and  Hills boro  Bay  and  the  balance  in  dredging 
on  the  bars  at  the  mouth  of  Old  Tampa  bay. 

The  Port  Tampa  channel  was  completed  May  12, 1892,  in  accordance 
with  the  project  of  1888,  by  the  expenditure  of  $50,000. 

The  total  amount  expended  on  this  improvement  to  June  80,  1899, 
is  $50,737.19.  On  that  date  the  available  depth  at  mean  low  water 
from  the  entrance  of  Tampa  Bay  to  Port  Tampa  was  20  feet.  At  high 
tide  22  feet  can  be  carried  over  the  bar  at  the  entrance,  and  ships  have 
been  loaded  at  Port  Tampa  to  a  draft  of  21i  feet  on  spring  tides.  The 
present  i)roject  was  inaugurated  by  Congress  under  the  act  of  March 
3,  1899,  in  item  of  appropriation,  as  follows: 

Improving  Tampa  Bay.  Florida:  For  improvement  of  Tampa  Bay,  Florida,  from  ita 
entrance  into  the  Grulf  ot  Mexico  to  Port  Tampa,  seventy-five  thousand  dollars:  Pro- 
videdy  That  a  contract  or  contracts  may  be  entered  into  by  the  Secretary  of  War  for 
such  materials  and  work  as  may  be  necessary  toward  securing  a  channel  depth  of 
twenty-siBven  feet  from  said  Gufi  of  Mexico  to  Port  Tampa,  and  of  a  width  of  five 
hundred  feet  across  the  bar  and  three  hundred  feet  in  the  bay,  as  proposed  in  the  report 
of  November  fourteenth,  eighteen  hundred  and  ninety-eight,  puolished  in  House 
Document  Number  Fifty-two,  Fifty-fifth  Coneress,  third  session,  to  be  paid  for  as 
appropriations  may  from  time  to  tune  be  made  by  law,  not  to  exceed  in  the  aggre- 
gate SIX  hundred  and  seventy-five  thousand  dollars,  exclusive  of  the  amount  herein 
appropriated. 

Bids  were  opened  for  this  work  on  June  29,  1899.  It  is  proposed 
under  the  specifications  to  secure,  first  a  24- foot  depth  throughout  the 
channel  in  order  to  benefit  commerce  as  quicklv  as  possible,  and  after- 
wards to  increase  this  depth  to  27  feet.  The  lowest  bid  received  was 
16  cents  per  cubic  yard  tor  dredginjg  on  the  bar  and  11.99  cents  for 
dredging  in  the  bay.  At  these  prices  a  contract  for  the  work  was 
entered  into  August  5,  1899,  by  the  terms  of  which  it  was  required 
that  $65,000  be  earned  by  June  30,  1900,  and  that  1,000,000  cubic 
yards  be  removed  during  each  succeeding  year,  provided  funds  are 
available,  till  completion. 

Work  was  begun  at  the  Narrows  August  3,  1899,  and  from  that 
date  to  June  30,  1900,  there  was  removea  from  the  channel  in  accord- 
ance with  the  approved  project  a  total  of  295,715.8  cubic  yards  of 
material.  This  was  taken  from  the  two  sections  of  the  channel  at  the 
Narrows  and  from  one  of  the  two  shoals  near  Port  Tampa,  and  has 
resulted  in  an  average  increase  of  depth  in  the  sections  worJked  over  of 
from  1.3  to  2.2  feet.  Th^  available  depth  throughout  the  channel  has 
not  been  increased,  since  some  shoals  have  not  yet  been  touched. 

The  appropriation  of  June  6,  1900,  will  be  expended  during  the 
coming  fiscal  year  in  continuing  the  work  in  accordance  with  the 
approved  project. 

COMMERCIAL  STATISTICS. 

Phoephate  rock :  Tons. 

1891 15,4S2 

1892 65,406 

1893 98,637 

1896 197,413 

1897 165,606 

1898 169,916 

1899 201,403 

Total  commerce,  including  phosphate  rock: 

1896 276,638 

1898 : 236,156 

1899 238,306 
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July  1,  1899,  balance  unexpended $74,262.81 

Amount  appropriated  by  sundry  civil  act  approved  June  6,  1900 136, 000. 00 

209,262.81 
June  30, 1900,  amount  expended  during  fiscal  year 32,668.68 


July],  1900,  balance  unexpended 176,594.13 

July  1,  1900,  outstanding  liabilities $3,276.16 

July  1,  1900,  amount  covered  by  imcompleted  contracts 661, 341. 18 

664,617.34 

('Amount  ( estimated)  required  for  completion  of  existing  project 540, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1902,  in  addition  to  the  balance  unexpended  July  1 ,  1900 137, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  or  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  R  6.) 

6.  HUMx/ro  Bay^  Florida. — Hillsboro  Bay  is  the  northeastern  arm 
of  Tampa  Bay.  It  is  about  10  miles  long  in  a  general  north  and  south 
direction,  ana  has  an  average  width  of  about  4i  miles.  The  city  of 
Tampa  is  located  at  the  head  of  this  bay  at  the  mouth  of  the  Hillsboro 
River.  It  is  separated  from  the  12-foot  depth  in  the  bay  by  a  flat 
about  3  miles  wide.  Originally  there  existed  tnrough  this  flat  a  narrow 
channel,  with  an  aveiuge  available  depth  of  about  6  feet,  formed  by 
the  waters  of  Hillsboro  River. 

The  original  project  was  adopted  in  1879,  and  had  for  its  object  the 
formation  of  a  9-foot  chaunel,  150  feet  wide  in  the  bay  and  200  feet 
wide  in  the  river,  from  the  9-foot  curve  in  the  bay  to  the  wharves  at 
Tampa  in  the  Hillsboro  River.  Nearly  $70,000  was  expended  under 
this  project.  In  1888  the  project  was  modified  to  provide  for  the  forma- 
tion and  maintenance  of  a  channel  8  feet  deep  m  Hillsboro  Bay  and 
Hillsboro  River  to  the  city  of  Tampa,  and  a  cnannel  20  feet  deep  and 
200  feet  wide  from  the  outer  bar  to  Port  Tampa. 

Between  1880  and  1892  C!ongres8  appropriated  $130,000  for  the 
improvement  of  Tampa  Bay,  being  all  the  funds  required  for  the  origi- 
nal and  modified  project.  Of  this  amount  an  aggregate  of  $80,000  was 
expended  on  the  channel  in  Hillsboro  Bay  and  Hillsboro  River. 

Work  on  the  Hilkboro  Bay  channel  was  stopped  June  3, 1893.  The 
total  amount  expended  on  this  improvement  to  June  30,  1899,  was 
$80,652.39.  At  that  date  the  channel  at  the  mouth  of  the  river  was 
about  200  feet  wide  and  9  feet  deep,  but  in  the  channel  below  there 
were  places  where  the  depth  was  only  7  feet  and  the  width  less  than 
80  feet. 

The  present  project,  inaugurated  by  Conffress  under  the  act  of  March 
3,  1899,  contemplates  the  lormation  of  a  cnannel  in  Hillsboro  River, 
from  a  point  about  100  feet  south  of  the  bridge  crossing  the  river  at 
Lafayette  street  to  the  mouth  of  the  river,  and  from  there  along  the 
line  of  shortest  distance  to  the  12-foot  contour  in  Hillsboro  Bay;  this 
channel  is  to  be  12  feet  deep  at  mean  low  water,  200  feet  wide  in  the 
river,  and  150  feet  wide  in  the  bay.  The  estimated  cost  of  the  pro- 
posed work  is  $300,000  with  $1,000  annually  for  maintenance. 

The  act  of  March  3, 1899,  appropriated  $125,000  for  this  improvement. 

A  contract  dated  September  19, 1899,  was  entered  into  for  dredging 
at  19.75  cents  per  cubic  yard  and  removal  of  rock  at  $4.90  per  cubic 
yard,  this  being  the  lowest  bid.  Work  began  December  6,  1899,  and 
from  that  date  to  June  30,  1900,  there  was  removed  from  the  new 
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channel,  in  accordance  with  the  approved  project,  201,037.73  cubic 
yards  of  dredged  material.  The  result  of  this  work  is  a  cut  about  12 
leet  deep  at  mean  low  water,  60  feet  wide  at  the  bottom,  and  9,180  feet 
in  aggregate  length,  with  side  slopes  of  1  on  3.     This  channel  is  not 

{^et  available  for  shipping,  as  there  remains  a  shoal  about  4,385  feet 
ong  to  be  cut  through.    The  old  channel  is  therefore  still  used  under 
practically  the  same  conditions  as  obtained  a  year  ago. 

The  estimate  for  the  fiscal  year  1902  will,  if  appropriated,  be  applied 
to  completion  of  the  project. 

The  commerce  of  Hillsboro  Bay  for  the  year  ending  December  31, 
1898,  amounted  to  32,070  tons;  for  the  year  ending  December  31, 1899, 
it  was  110,240  tons.     Statistics  for  previous  years  are  not  available. 

July  1, 1899,  balance  unexpended ' $124,347.61 

June  30, 1900,  amount  expended  during  fiscal  year 30, 301. 23 

July  1, 1900,  balance  unexpended 94,046.38 

July  1, 1900,  outstanding  liabilities $3,104.40 

July  1, 1900,  amount  covered  by  uncompleted  contracts 51, 892. 03 

54,996.43 

July  1,1900,  balance  available 39,049.95 

Amount  (estimated)  required  for  completion  of  existing  project 175, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1902,  in  addition  to  the  balance  available  July  1, 1900 175, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867,  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  R  6.) 

7.  Anclote  Rvoer^  Florida, — For  a  general  description  of  this  locality 
reference  is  made  to  Annual  Reports  of  the  Chief  of  Engineers  for 
1896^  pages  1573-1576,  and  for  1898,  pages  1361-1363. 

Initial  work  was  begun  on  this  improvement  by  the  U.  S.  dredge 
Stmanee  on  May  23,  1900,  and  from  that  date  to  June  30,  1900,  there 
was  removed  from  the  channel  a  total  of  11,986.8  cubic  yards  of  mate- 
rial, resulting  in  a  dredged  cut  2,900  feet  long,  50  feet  wide,  and  7 
feet  deep.  The  increase  in  depth  varies,  depending  on  original  depths 
from  0  to  4.8  feet.  The  available  depth  to  the  harbor  has  not  been 
increased  because  the  cut  has  not  yet  been  carried  through. 

July  1,  1899,  balance  unexpended $5, 000. 00 

June  30,  1900,  amount  expended  during  fiscal  year 1, 884. 37 

July  1,  1900,  balance  unexpended 3, 115. 63 

July  1,1900,  outstanding  liabilities 700.00 

July  1,  1900,  balance  available 2,415.63 

Amount  (estimated)  required  for  completion  of  existing  project 46, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1902,  in  addition  to  the  balance  available  July  1,  1900 20, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and   • 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  R  7.) 

8.  Withldcoochee  River  ^Florida. — The  project  for  the  improvement  of 
this  river  calls  for  the  removal  of  snags,  loose  rocks,  overhanging 
trees,  and  the  deepening  of  some  of  the  prominent  shoals  and  a  bar  at 
the  mouth,  so  as  to  form  a  channel  having  an  available  depth  of  2  feet 
during  about  half  the  year  from  the  mouth  of  the  river  in  the  Gulf  of 
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Mexico  to  Pembertons  Ferry,  a  distance  of  77  miles.  The  project  was 
practically  completed  November  14,  1892. 

The  amount  expended  to  June  30,  1899,  was  $23,914.88. 

The  improvement  has  not  resulted  in  any  marked  benefit  to  commerce 
because  the  period  during  which  navigation  is  open  does  not  correspond 
with  the  season  when  it  is  necessaiy  to  move  the  horticultural  products 
of  the  region. 

Laree  deposits  of  phosphate  have  been  discovered  along  the  river 
since  tne  original  project  for  improvement  was  inauguratSi,  and  the 
sole  means  of  transporting  the  mining  output  is  by  railroad.  The  cost 
of  this  transportation  to  the  nearest  seaport  amounts  to  about  one-half 
the  value  of  the  phosphate  when  delivered  aboard  ship. 

A  survey  of  the  river  was  completed  in  May,  1897,  and  report 
thereon,  with  plans  and  estimates  for  a  new  project,  was  printed  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1898,  pages  1363-1369. 

No  work  was  done  during  the  fiscal  year  ending  June  30,  1899,  and 
none  is  contemplated  for  the  next  fiscal  year. 

The  maximum  draft  that  can  be  carried  to  the  head  of  navigation  in 
the  river  is  2  feet. 

Under  plans  that  received  the  approval  of  the  Secretary  of  War 
April  21,  1894,  and  subject  to  inspection  by  the  district  engineer 
officer,  the  Dunnellon  Phosphate  Company  is  engaged  in  deepening 
the  channel  in  order  that  the  products  of  the  mines  may  be  lightered 
to  ve«8els  in  the  outer  anchorage. 

July  1,  1899,  balance  unexpended $785. 12 

July  1,  1900,  balance  unexpended 785. 12 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1902,  for  maintenance  of  improvement,  in  addition  to  the  balance 

unexpended  July  1,  1900 1,000.00 

'  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acta  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 
of  1899,  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  B  8.) 

9.  Suwanee  River ^  Florida. — The  project  for  the  improvement  of 
the  Suwanee  River  was  adopted  in  1879.  The  reach  of  the  river  cov- 
ered by  the  pioject  extended  from  its  mouth  in  the  Gulf  of  Mexico  to 
Ellaville,  a  distance  of  135  miles.  At  that  time  the  obstructions  in 
this  portion  of  the  river  consisted  of  shoals  composed  of  soft,  unstrat- 
ified  limestone  mixed  with  flint,  extending  partly  or  entirely  across 
the  river,  in  some  instances  covered  with  snallow  deposits  of  sand  and 
in  others  bare;  also  snags  and  overhanging  trees.  Tne  channels  across 
these  shoals  were  often  narrow  and  very  crooked.  Their  depth  at 
mean  low  water  would  vary  from  15  inches  to  3  feet.  At  places  large 
isolated  limestone  bowldei*s  in  the  channel  were  imminent  sources  of 
danger  to  navi^tion. 

An  examination  of  the  river  with  a  view  to  its  improvement  was  made 
in  1879.     The  estimated  cost  of  the  work  to  be  done  was  $55,158. 

The  proposed  improvement  consists  in  deepening  the  bar  at  the 
passes  by  dredging,  the  removal  of  snags  and  overhanging  trees  along 
the  river,  and  deepening  and  improving  the  channel  at  various  places 
by  the  removal  of  rocks  and  snags  and  construction  of  wingr  dams,  so 
as  to  straighten,  widen,  and  deepen  the  channel.  The  depth  to  be 
obtained  is  5  feet  through  the  bars  at  the  passes  for  a  width  of  150  feet 
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and  up  the  river  as  far  as  Rollands  Bluff  (Branfoi-d),  a  distance  of 
75  miles.  From  there  to  Ellaville,  a  distance  of  60  miles,  the  depth 
is  to  be  4  feet  and  the  width  60  feet.  The  amount  expended  to  June 
30,  1899,  was  $49,926.06. 

The  aggregate  amount  of  the  appropriations  for  this  work  is  $55,000. 
Of  this  sum,  $10,000  was  authorized  to  be  expended  in  the  purchase  or 
construction  of  a  snag  boat,  with  dredging  and  other  machmery. 

With  that  amount  a  boat  was  built,  and  it  was  placed  in  commission 
in  1889,  since  which  time  it  has  been  in  almost  constant  service  on  the 
rivers  and  harbors  in  Florida.  While  it  has  served  its  purpose  admi- 
rably, considering  its  low  cost  and  the  hard  duty  it  has  performed,  it 
is  now  old  and  is  expensive  to  keep  in  repair. 

The  maximum  draft  that  can  be  carriea  at  low  water  is  5  feet  from 
the  Gulf  to  Branf ord  and  3  feet  from  there  to  Hudson,  10  miles  below 
EUaville. 

No  work  was  done  during  thd  fiscal  year  ending  June  30,  1900, 
except  some  repairs  to  the  snag  boat  Suwanee  in  preparation  for  work 
on  this  and  other  improvemente.  The  balance  of  the  sum  of  $5,000 
appropriated  by  the  river  and  harbor  act  of  March  3j  1899,  will  be 
expenaed  in  removing  such  shoals  as  may  have  formed  in  the  dredged 
channel  at  the  river  entrance  and  at  Derricks  Grap  and  the  rock  shoals 
above  Branford. 

The  improvement  of  the  river  has  resulted  in  a  steady  increase  of 
its  commerce.    The  percentage  of  freight  carried  by  river  is  increasing. 

July  1, 1899,  balance  unexpended .' $5, 074. 95 

June  30, 1900,  amount  expended  during  fiscal  year 1, 033. 13 

July  1,1900,  balance  unexpended 4,041.82 

Amount  (estimated)  required  for  completion  of  existing  project 10, 158. 00 

Amoimt  that  can  be  profitably  expenaed  in  fiscal  year  ending  June  30, 

1902,  in  addition  to  the  balance  unexpended  July  1,  1900 5, 800. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  B  9.) 

10.  Removina  sunken  vessels  or  craft  obstructing  or  enda/ngeri/njg 
navigation. — ^The  work  accomplished  under  this  appropriation  in  this 
district  has  been  confined  to  the  removal  of  one  wreck  during  the 
fiscal  year  ending  June  30,  1900.  The  wreck  removed  was  that  of  the 
schooner  Henry  StavJbery^  which  had  foundered  in  Tampa  Bay  during 
a  storm  on  July  15,  1898,  and  had  been  reported  as  a  menace  to  safe 
navigation.  Tjie  work  was  done  under  contract  and  was  satisfactorily 
completed  January  6,  1900.     The  total  cost  of  the  work  was  $716.41. 

(See  Appendix  R  10.) 

EXAMINATIONS  AND  SURVEYS    MADE   IN   CX)MPLIANCE  WITH    BTVER  AND 
HARBOR  ACT  APPROVED  MARCH   3,  1899. 

The  preliminary  examinations  and  surveys  of  the  following  local- 
ities, required  by  the  river  and  harbor  act  of  March  3, 1899,  were 
made  bv  the  local  engineers,  Capt.  Henry  Jervey  and  Capt.  Thomas  H. 
Rees,  (^i*ps  of  Engineers,  and  reports  thereon  submitted: 

i.  Preliminary  examination  ana  survey  of  Orange  Ri/ver^  Florida^  to 
its  confluence  with  the  CaloosaJiatchee  and  thence  to  the  Gulf — Captain 
Jervey  submitted  reports  dated  May  15, 1899,  and  January  6, 1900, 
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respectively,  with  project  for  improvement  at  an  estimated  cost  of 
$2,500  and  $500  annually  for  maintenance.  The  reports  were  trans- 
mitted to  Congress  and  printed  in  House  Doc.  No.  318,  Fifty -sixth  Con- 
gress, first  session.     (See  also  Appendix  R  11.) 

^.  Prdiminary  exarniincutixm  ana  survey  of  inside  passage  from  PwrUor 
rasa  to  Charlotte  Harbor^  Fl^yrida, — Captain  Jervey  submitted  reports 
dated  May  23  and  December  16,1899,  respectively,  with  plan  for 
improvement  at  an  estimated  cost  of  $6,000.  It  is  his  opinion,  con- 
curred in  by  the  Division  Engineer,  Col.  Peter  C.  Hains,  Corps  of 
Engineers,  that  the  locality  is  worthy  of  improvement  by  the  General 
Government.  The  reporte  were  transmitted  to  Congress  and  printed 
in  House  Doc  No.  286,  Fifty-sixth  Congress,  first  session.  (See  also 
Appendix  R  12.) 

3.  Preliminary  easamination  and  plan  and  estimate  for  irrvprovement 
of  Boca  Grande  and  Charlotte  Harbor^  Florida, — Captain  Jervey  sub- 
mitted report  dated  September  5, 1899,  with  plan  for  improvement  at 
an  estimated  cost  of  $140,000  and  $1,000  annually  for  maintenance. 
Hie  report  was  transmitted  to  Confess  and  printea  in  House  Doc.  No. 
76,  Fifty -sixth  Congress,  first  session.     (See  also  Appendix  R  13.) 

4-  Preliminary  examination  and  survey  of  inside  passa^ge  through 
Sarasota  Bay  to  Zemon  Bay^  Florida. — Captain  Jervey  submitted 
reports  dated  August  29, 1899,  and  January  18, 1900,  respectively. 
Two  plans  for  improvement  are  presented,  estimated 'to  cost  $41,000 
and  fe7,000,  respectively,  and  $1,000  annually  for  maintenance;  but 
Captain  Jerv^ey  states  tfiat  the  extent  and  value  of  the  existing  com- 
merce do  not  justify  an  improvement  em  costly  as  that  proposed  and 
that,  in  his  opinion,  an  improvement  of  less  extent  would  not  materi- 
ally benefit  the  commerce  involved.  The  reports  were  transmitted  to 
Congress  and  printed  in  House  Doc.  No.  377,  Fifty -sixth  Congress, 
first  session.     (See  also  Appendix  R  14.) 

5.  Prdiminary  examination  and  survey  of  the  hay  at  Hudson^  Pasco 
County^  Fla, — Captain  Jervey  submitted  reports  dated  June  23  and 
December  26,  1899,  respectively.  A  plan  for  improvement  at  an  esti- 
mated cost  of  $200,000  IS  presented;  but  Captain  Jervey  is  of  opinion 
that  the  proposed  improvement  is  not  justified  at  the  present  time. 
In  forwarding  the  report  on  preliminary  examination  the  division 
engineer  stated  that  in  his  opinion  the  locality  is  not  worthy  of 
improvement  by  the  General  Gt)vei*nment.  The  reports  were  trans- 
mitted to  Congress  and  printed  in  House  Doc.  No.  297,  Fifty-sixth 
Congress,  first  session.     (See  also  Appendix  R  15.) 

6.  Preliminary  examination  a/nd  survey  of  Crystal  River ^  Florida^ 
from  the  town  of  Crystal  River  to  its  entrance  in  the  Gulf — Report  on 
preliminary  examination  was  submitted  July  29,  1899,  by  Captain 
Jervey,  and  report  on  survey  by  his  successor,  Captain  Rees,  under 
date  of  January  27,  1900.  Three  plans  for  improvement,  estimated 
to  cost  $84,647.46,  $77,929.47,  and  $54,190.75,  respectively,  are  pre- 
sented, the  first  plan  being  preferred.  In  the  opinion  of  Captain 
Rees  tne  locality  is  worthy  of  improvement  to  the  extent  and  in  the 
manner  proposed.     The  reports  were  transmitted  to  Congress  and 

!)rinted  m  House  Doc.  No.  386,  Fifty-sixth  Congress,  first  session. 
See  also  Appendix  R  16.) 

Captain  Kees  was  also  charged  with  the  duty  of  making  a  prelim- 
inary examination  and  survey  of  Kissimmee  Rwer^  Floriaa^  and  con- 
necttng  lakes  and  canals  flowing  into  Lake  Okechdbee^  thence  down 
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the  Calooaahatchee  River  to  the  Chdf  of  Mexico^  with  a  view  to  improv- 
ing the  na/oigation  of  the  channels  therein^  required  by  the  river  and 
harbor  act  of  March  3,  1899,  and,  if  possible,  report  thereon  will  be 
submitted  in  time  for  transmission  to  Congress  at  its  next  session. 

IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  WESTERN  GEORGIA  AND 
FLORIDA  AND  IN  EASTERN  ALABAMA. 

This  district  was  in  the  charge  of  Capt.  C.  A.  F.  Flagler,  Corps  of 
Engineers,  having  under  his  immediate  orders  Lieut.  Lewis  H.  Kand, 
Corps  of  Engineers.  Division  Engineer,  Col.  Peter  C.  Hains,  Corps 
of  Engineers,  to  July  8,  1899,  and  since  October  27,  1899. 

1.  UarrabeUe  Bar  and  Harbor^  Florida. — Carrabelle  is  situated  on 
the  Gulf  coast  of  Florida,  about  20  miles  east  of  Apalachicola,  at  the 
mouth  of  Carrabelle  River,  which  constitutes  the  inner  harbor  and  has 
a  channel  along  the  water  front  varying  in  depth  from  9  to  15  feet, 
with  a  width  of  100  feet. 

A  bar  1  mile  wide  between  the  10-foot  contours,  having  a  depth  at 
low  tide  of  from  3  to  4  feet,  obstructs  the  entrance  from  the  river  into 
St.  George  Sound. 

The  river  and  harbor  act  of  June  3,  1896,  adopted  a  project  for 
improvement  and  appropriated  $10,000  to  be  used  m  making  a*  10-foot 
channel  by  dredging  from  the  mouth  of  Carrabelle  River  to  the  chan- 
nel in  the  bay. 

No  estimate  of  the  cost  of  this  improvement  had  been  submitted. 

Under  a  contract  dated  June  11,  189T,  a  cut  was  made  through  the 
bar  separating  Carrabelle  River  from  St.  George  Sound.  This  cut  was 
1,050  feet  long,  53  feet  wide,  and  10  feet  deep.  The  work  was  finished 
on  August  7, 1897. 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  June 
30, 1899,  was  $10,000. 

The  river  and  harbor  act  of  March  3,  1899,  appropriated  $10,000, 
under  which  a  project  was  submitted  and  approved  for  continuing  the 
dredging  on  this  bar  from  the  mouth  of  tne  Carmbelle  River  to  the 
channel  in  the  bay. 

Under  a  contract  dated  January  8,  1900,  the  work  of  dredging 
through  the  cut  made  in  1897  was  continued,  and  when  the  dredging 
was  stopped  in  May,  1900,  for  want  of  funds  the  channel  had  been 
dredged  to  a  depth  of  8  feet  and  a  width  of  80  feet  throughout  its 
entire  length. 

The  maximum  draft  that  could  be  carried  June  30,  1900,  at  mean 
low  water  over  the  shoalest  part  of  the  channel  under  improvement 
was  8  feet. 

The  commerce  of  the  port  of  Carmbelle,  Fla.,  consists  principally 
of  timber,  naval  stores,  dressed  and  kiln-dried  lumber,  shingles,  and 
miscellaneous  articles.  The  value  of  exports  during  the  fiscal  year, 
foreign  and  coastwise,  was  returned  at  $260,809,  while  the  value  of 
the  business  interested  in  procuring  deep-water  navigation  to  the 
water  front  of  the  town  of  Carrabelle  is  estimated  to  be  about  $2,373,600. 
A  greater  portion,  if  not  all,  of  the  products  of  the  surrounding  coun- 
try that  now  finds  an  outlet  by  the  deep-water  harbors  on  the  Atlantic 
coast  would  naturally  seek  the  nearer  home  port  of  shipment  were 
deep  water  brought  to  the  water  front  at  the  mouth  of  the  Carrabelle 
River. 
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Jnly  1,  1899,  balance  unexpended $10,000.00 

Jane  30,  190O,  amount  expended  during  fiscal  year 9, 521. 28 

July  1,  1900,  balance  unexpended 478.72 

July  1, 1900,  outstanding  liabilities 5.50 

July  1, 1900,  balance  available 473.22 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1902,  in  addition  to  ihe  balance  available  July  1, 1900 24, 900. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  Si.) 

8.  Apalachicola  Bay^  Florida. — ^The  depth  of  water  on  the  bar  at 
the  mouth  of  the  Apalachicola  River  when  the  first  survey  was  made, 
in  1878,  was  3.5  feet.  The  width  of  the  bar  between  the  8-foot  curves 
varied.  Its  average  width  was  7,000  feet.  It  was  therefore  unavail- 
able for  the  purposes  of  commerce. 

The  project  for  improvement  adopted  in  1879  provided  for  a  channel 
100  feet  wide  and  11  feet  deep  through  the  bar  at  the  mouth  of  the 
river,  the  width  to  be  increased  to  200  feet  if  the  results  of  this  cut 
warranted  its  enlargement.     The  cost  was  estimated  at  $100,000. . 

This  project  was  amended  in  1891  to  include  a  channel  100  feet  wide 
and  9  feet  deep  through  the  Bulkhead  Shoals. 

By  act  of  June  3,  1896,  a  survey  was  made  of  the  western  part  of 
Apalachicola  Bay,  from  the  results  of  which  a  new  project  was  made 
(Annual  Report  of  the  Chief  of  Engineers  for  1897,  pp.  1655-1659). 
This  project  provided  for  a  channel  18  feet  deep  at  mean  low  water 
through  the  W  est  Pass,  along  the  northern  shore  of  St.  George  Island, 
and  across  the  b^  to  the  water  front  of  Apalachicola,  estimated  to 
cost  $850,000  and  $20,000  or  $30,00(^  annually  for  maintenance  of  com- 

Sleted  work.  This  project  was  approved  by  the  Secretary  of  War  on 
une  13,  1899,  work  to  be  done  under  an  appropriation  of  $20,000, 
made  by  act  of  March  3,  1899. 

The  amount  expended  on  this  improvement,  including  the  cost  of 
channel  dug  through  the  Bulkhead  Shoals,  up  to  the  close  of  the  fiscal 
year  ending  June  30,  1899,  was  $153,724.50. 

The  channel  over  the  bar  at  the  juouth  of  the  Apalachicola  River 
has  been  gradually  shoaling  since  the  dredging  done  in  1897,  and  at 
the  close  of  the  fiscal  year  1899  had  an  avaimble  depth  of  7  feet  at 
mean  low  water. 

During  the  year  ending  June  30, 1899,  no  work  was  done,  the  depth 
and  width  of  the  channel  remaining  about  the  same  as  at  the  close  of 
the  fiscal  year  1898. 

Under  an  appropriation  of  $20,000,  made  by  the  act  of  March  3, 1899, 
a  contract  was  made  on  December  16,  1899,  for  digging  a  channel  18 
feet  deep  at  mean  low  water  through  the  West  Pass  entrance  and  the 
Link  Channel,  along  the  north  shore  of  St.  George  Island,  to  St. 
George  anchorage.  On  May  12, 1900,  this  work  was  suspended,  owing 
to  an  exhaustion  of  the  appropriation;  the  dredging  done  resulted  in 
obtaining  a  channel  17  feet  deep,  150  feet  wide,  and  5,280  feet  long 
over  the  bar  at  West  Pass  entmnce.  No  work  was  done  on  the  Link 
Channel. 

The  maximum  draft  that  could  be  carried  June  30,  1900,  over  the 
shoalest  part  of  the  channel,  through  West  Pass  lately  improved,  was 
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17  feet  at  mean  low  water.  Advantage  was  taken  at  once  of  the  open- 
ing of  this  pass  for  the  uses  of  commerce,  vessels  loading  from  Apa- 
lachicola  by  lying  in  the  St.  George  anchorage. 

The  commerce  of  this  port  consists  of  timber,  cotton,  naval  stores, 
staves,  a  large  Quantity  of  dressed  and  kiln-dried  lumber,  shingles, 
laths,  and  miscellaneous  freights.  The  value  of  these  exports,  foreign 
and  domestic,  is  returned  at  ^61, 700,  while  the  entire  business  of  me 
port  is  estimated  at  $1,562,000,  being  an  increase  of  about  25  per  cent 
over  the  year  1899. 

July  1,  1899,  balance  unexpended $20,275.50 

June  30, 1900,  amount  expended  during  fiscal  year 19, 704. 49 

July  1,  1900,  balance  unexpended 571. 01 

July  1,  1900,  outstanding  liabilities 45. 81 

July  1, 1900,  balance  available 52^.  20 


330,000.00 

the  balance  available ^uly  1,1900 '. 41,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 
of  1899,  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  S  2.) 

3,  Apalachicola  River ^  the  Cut-off^  and  lower  Chipola  River ^  Flor- 
ida,— ^The  Apalachicola  River  from  the  junction  of  the  Chattahoochee 
and  Flint  rivers  was  6  feet  deep  at  low  water  throughout  its  entire 
length,  its  width  150  to  300  yards,  and  when  not  obstructed  by  snags 
analogs  brought  in  by  its  tributaries  was  well  adapted  for  all  the  pur- 
poses of  the  commerce  using  the  stream. 

The  original  project,  submitted  in  1873,  was  to  widen  and  straighten 
Moccasin  Slough,  a  very  narrow  and  crooked  cut-off  made  through  to 
the  river  Styx,  caused  by  obstructions  placed  in  the  main  river  by  the 
Confederate  authorities  during  the  civil  war,  and  provided  for  the 
removal  of  all  snags  from  the  river,  to  give  a  channel  100  feet  wide 
and  6  feet  deep,  at  an  estimated  cost  of  $80,333. 

The  act  of  August  11, 1888,  directed  an  examination  of  the  '^Chipola 
River  from  its  mouth  to  Wewahitchka,  and  the  Cut-off,  and  Lee  Slough, 
ininning  from  the  Apalachicola  River  to  the  Chipola  River,"  and  the 
original  project  was  extended  to  include  a  channel  60  feet  wide  and  5 
feet  deep  through  the  Cut-off,  Lee  Slough,  and  lower  Chipola  River, 

The  present  project  calls  for  a  channel  in  the  main  river  100  feet  wide 
and  6  feet  deep,  and  in  the  Cut-off  and  lower  Chipola  River  60  feet 
wide  and  5  feet  deep,  together  witli,  the  removal  of  snags  and  other 
obstructions  that  may  be  brought  into  the  stream  from  time  to  time. 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  June 
30,  1899,  was  $59,197.57. 

The  Apalachicola  River,  Cut-off,  and  lower  Chipola  River  were  in 
fairly  navigable  condition  at  that  date,  except  that  a  large  accumula- 
tion of  drift  and  saw  logs,  dropped  from  rafts,  rendered  navigation 
through  the  narrow  and  crooked  channel  in  Lee  Slough  difficult  and 
troublesome  at  periods  of  extreme  low  water.  During  the  fiscal  year 
ending  June  30,  1900,  the  snag  boats  Flint  and  Chattatwochee  worked 
over  the  entire  river,  removing  a  large  amount  of  obstructions,  which 
greatly  benefited  the  navigation  of  the  main  river,  the  Cut-off,  and  Lee 
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Slough.  The  maximum  draft  that  could  be  carried  June  30,  1900,  at 
low  water  over  the  shoalest  part  of  the  channel  under  improvement 
was  6  feet. 

An  allotment  of  $1,500  from  the  appropriation  provided  by  the 
emergency  river  and  harbor  act  of  June  6, 1900,  was  made  July  7, 1900, 
for  snagging  work. 

The  commerce  of  this  river  is  so  combined  with  that  of  the  Chatta- 
hoochee and  Flint  rivers  that  a  separation  is  impossible.  The  com- 
merce of  all  these  streams  amounted  to  about  $2,000,000  in  1898,  p.bout 
$^,000,000  in  1899,  and  about  $4,777,196  in  1900. 

July  1,  1899,  balance  unexpended $3,302.43 

June  ^,  1900,  amount  expended  during  fiscal  year 3, 292. 66 

July  1,  1900,  balance  unexpended 9. 77 

(Amount  (estimated)  required  for  completion  of  existing  project 21, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1902,  for  works  of  miprovement  and  for  maintenance,  in  addition  to 
the  balance  unexpended  July  1, 1900 13,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 
of  1899,  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  S3.) 

4-  Upper  Chipola  HtvePj  Florida^  from  Mariamuv  to  its  mouth, — 
This  river,  from  Marianna  to  the  head  of  the  Dead  Lakes,  has  a  gen- 
eral low-water  depth  of  5  feet  and  width  varying  from  60  to  200  feet. 
It  is  greatly  obstructed  by  rock  shoals,  snags,  and  overhanging  trees. 
Three  bridges  form  obstructions,  their  headways  above  low  water  being 
17, 16,  and  15  feet,  respectively. 

No  funds  were  availaole  for  the  improvement  of  this  stream  until  an 
appropriation  of  $5,000  was  made  oy  act  of  March  3,  1899,  to  be 
expended  in  accordance  with  project  submitted.     This  project  contem- 

Elates  clearing  out  a  low-water  channel  3  feet  deep  and  60  feet  wide 
rom  Marianna  to  the  foot  of  the  Dead  Lakes,  estimated  to  cost  $41,000, 
exclusive  of  necessary  plant,  which  would  comprise  a  snag  boat,  drill- 
ing barge,  and  dump  scow.  (See  Annual  Report  of  the  Chief  of  Engi- 
neers for  1899,  p.  1417.) 

The  project  for  e^^nditure  of  the  amount  appropriated  is  to  clear 
a  channel  through  the  Dead  Lakes,  from  the  Cut-otf  to  the  head  of 
the  lakes,  of  all  snags,  logs,  and  fallen  trees,  and  mark  the  channel 
with  prominent  guioes  to  indicate  it,  and  to  work  upstream  on  that 
portion  *of  the  river  from  the  head  of  the  Dead  Lakes  toward  Mari- 
anna, removing  such  obstructions  as  may  be  met  with,  and  as  far  as 
the  funds  available  will  permit.  This  project  was  modified  b}^  authority 
of  the  Secretary  of  War,  June  30,  1899,  so  far  as  to  permit  the  work 
to  begin  at  Marianna  and  work  on  that  section  of  the  river  to  Look 
and  j>emble  Shoal. 

The  work  is  practicable  except  at  Look  and  Tremble  Shoal,  45  miles 
below  Marianna,  where  the  fall  is  such  at  low  water  that  a  cut  through 
tiie  shoal  would  ruin  the  channel  for  more  than  a  mile  above  it.  Im- 
provement at  this  point  would  require  a  lock,  but  probably  no  dam.  A 
small  timber-crib  lock  would  probably  satisfy  the  needs  of  the  com- 
merce interested,  but  available  data  does  not  permit  an  estimate  being 
made  of  its  cost. 

The  maximum  draft  that  could  be  carried  on  June  30,  1900,  at  low 
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water  over  Look  and  Tremble,  the  worst  shoal  within  the  limits  of 
the  improvement,  was  2.5  feet. 

The  commerce  of  this  stream  consists  princifjally  of  naval  stores, 
round  and  square  timber,  lumber,  and  otner  miscellaneous  freights, 
the  estimated  value  of  which  was  on  June  30, 1900,  $540,000.  With  a 
lock  built  at  Look  and- Tremble  Shoal,  to  enable  boats  to  pass  over  it 
up  to  Marianna  without  breaking  cargo,  this  commerce  would  undoubt- 
edly be  largely  increased. 

July  1,  1899,  balance  unexpended $5, 000. 00 

June  30,  1900,  amount  expended  during  tist^al  year 4, 950. 55 

July  1,  1900,  balance  unexpended 49. 45 

July  1,  1900,  outstanding  liabilities 15, 37 

July  1,  1900,  balance  available 34. 08 

Amount  (estimated )  required  for  completion  of  existing  project 36, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1902,  for  works  of  improvement  and  for  maintenance,  in  addition  to 

the  balance  available  July  1,1900 5,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 

of  1899,  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  S  4.) 

5.  Flint  Rwer^  Georgia, — At  low  water  this  river  was  navigable 
for  boats  drawing  3  feet  only  from  its  mouth  to  Bainbridge,  Ga.,  but 
the  channel  was  narrow,  crooked,  and  greatly  obstructed  by  logs, 
snags,  and  overhanging  trees.  Above  Bainbridge  the  channel  was  so 
obstructed  by  rock  shoals,  loose  rock,  and  bowlders  that  there  was  no 
navigation,  except  on  a  rise  of  4  feet,  when  steamboats  could  run  to 
Albany,  105  miles  above  its  mouth.  Above  Albany  to  Montezuma 
the  channel  was  so  obstructed  by  sand  and  rock  shoals,  bowlders,  snags, 
logs,  and  overhanging  trees  that  the  river  was  not  navigable  at  a  low- 
water  stage. 

The  original  project  called  for  a  channel  100  feet  wide  and  3  feet 
deep  at  extreme  low  water  from  the  mouth  of  the  river  to  Albany, 
Gra.,  at  an  estimated  cost  of  $184,862. 

This  project  was  amended  in  1870  to  give  a  channel  for  light-draft 
steamers  at  moderate  stages  of  water  from  Albany  to  Montezuma  bv 
the  removal  of  logs,  snags,  and  overhanging  trees,  cutting  through 
rock  reefs,  and  deepening  sand  bars  by  contraction  works,  at  a  cost  of 
$15,000.  The  amount  expended  up  to  the  close  of  the  fiscal  year  end- 
ing June  30,  1899,  was  $204,755.88,  which  resulted  in  making  a  gfood 
navigable  low- water  channel  from  the  mouth  of  the  river  to  Bam  bridge, 
Gra..  and  opened  up  a  permanent  low-water  channel  through  the  rock 
reers  from  Albany  down  the  stream  toward  Bainbridge  as  lar  as  Ken- 
nedy Shoals,  36i  miles  below  Albany. 

A  navigable  depth  of  3  feet  is  available  on  that  part  of  the  river 
between  its  mouth  and  Bainbridge,  and  the  same  depth  is  available  in 
that  part  between  Albany  and  Kennedy  Shoals  below.  On  that  part 
of  the  river  between  Kennedy  Shoals  and  Bainbridge  the  river  is  so 
badly  obstructed  by  shoals,  rock  reefs,  and  bowlders  that  there  is  no 
navigable  channel  at  a  low-water  stage. 

The  work  during  the  fiscal  j^ear  ending  June  30,  1900,  was  confined 
to  removing  isolated  bowlders,  snags,  and  logs,  and  blasting  through 
rock  reefs  on  that  part  of  the  river  between  Albany  and  Newton  and 
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between  Cheevertown  and  Bainbridge.  The  partial  work  done  on 
this  portion  improved  it  to  such  an  extent  that  boats  drawing  3  feet 
were  enabled  to  get  from  the  stills  just  above  Cheevertown  to  Bain- 
bridge at  low  water;  but  this  work  was  not  completed.  No  work  was 
attempted  in  the  shoals  just  below  Newton,  as  there  were  not  sufficient 
funds  available  for  this  purpose.  The  condition  of  the  river  at  pres- 
ent is  that  it  is  navigable  from  its  mouth  to  Bainbridge  and  from  New- 
ton to  Albany,  leaving  a  gap  between  Bainbridge  and  Newton  to  be 
worked  over,  on  which  navigation  is  only  attempted  on  a  5-foot  rise 
in  the  river.  The  maximum  draft  that  can  be  carried  at  low  water  on 
the  improved  part  of  this  river  is  3  feet. 

The  commerce  of  the  lower  part  of  this  stream  is  so  combined  with 
that  of  the  Chattahoochee  and  Apalachicola  rivers  that  it  is  impossible 
to  give  a  separate  statement  in  regard  to  it.  The  commerce  of  that 
part  below  Albany  down  as  far  as  the  improvement  has  been  carried 
18  estimated  to  be  17,655  tons,  valued  at  f  982,025.  As  a  result  of  the 
improvements  made,  a  new  steamboat  will  soon  be  placed  on  this  part 
of  the  river. 

July  1,  1899,  balance  unexpended $6, 244. 12 

June  30,  1900,  amount  expended  during  fiscal  year 5, 373. 88 

July  1,  1900,  balance  unexpended 870. 24 

July  1,  1900,  outstanding  liabilities 30.94 

July  1,  1900,  balance  available 839.30 

Amount  (estimated)  required  for  completion  of  existing  project li7,000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1902,  in  addition  to  the  balance  available  July  1,  1900 30, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  S  5.) 

6.  Chattahoochee  River ^  Georgia  and  Alabamfia, — (aj  BeUno  Colum- 
hus. — Columbus,  Ga.,  223  miles  above  the  junction  or  this  river  with 
the  Flint  River,  is  at  the  head  of  navigation,  and  the  river  has  always 
been  navigable  to  this  point,  but  it  was  difficult  and  dangerous  by  day 
and  impossible  by  nignt,  owing  to  the  large  accumulation  of  logs, 
snags,  overhanging  trees,  sand,  rock,  and  marl  shoals  obstructing  tne 
channel,  which  had  an  available  depth  of  3  feet.  In  the  bar  chutes  and 
over  the  shoals  the  width  was  restricted,  but  ample  for  the  purposes 
of  navigation. 

The  original  project  for  its  improvement  provided  for  a  low -water 
channel  1(X)  feet  wide  and  4  feet  deep  from  Columbus,  Ga. ,  to  Chatta- 
hoochee, Fla. ,  at  the  junction  of  the  Flint,  which  was  to  be  obtained  by 
the  removal  of  logs  and  snags  from  the  channel,  overhanging  trees 
from  the  banks,  cutting  through  the  rock  and  marl  shoals,  and  scour- 
ing out  sand  bars  by  works  of  contraction  and  shore  protection.  .  The 
estimated  cost  of  this  work  from  Chattahoochee,  Fla.,  to  Eufaula,  Ala., 
139  miles,  is  given  as  $145,247.  No  estimate  of  cost  can  be  found  for 
that  part  between  Eufaula,  Ala.,  and  Columbus,  Gra. 

The  amount  expended  on  this  work  to  the  close  of  the  fiscal  year 
ending  June  30,  1899,  was  $309,996.80. 

The  river  was  in  a  fair  condition  at  that  date,  with  an  available  low- 
water  depth  of  3i  feet  below  Eufaula,  Ala.,  but  between  Eufaula  and 
Columbus  there  were  a  number  of  bars  and  isolated  obstructions  which 
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caused  trouble,  particularly  at  extreme  low-water  stages  of  the  river; 
navigation  between  those  points  was  then  virtually  suspended. 

During  the  past  fiscal  year  the  river  was  worked  over  between 
Columbus  and  Chattahoochee,  the  snag  boats  removing  a  number  of 
obstructions  from  the  channel  and  the  sand  bars  at  Shell  Creek,  Crab 
Apple  Bend,  Gunboat  Shoals,  Cowega  Creek,  St.  Francis  Bend,  and 
Youngs  Bend.  A  large  number  of  sand  bars  and  shoals  still  exist  be- 
tween Columbus  and  Eufaula  that  need  improvement,  and  numerous 
landslides  came  into  the  river  during  the  laist  winter's  rise  which  will 
have  to  be  removed. 

The  maximum  di-af t  that  can  be  carried  over  the  shoalest  part  of  the 
river  under  improvement  is  scant  3  feet. 

The  commerce  of  this  stream  is  so  combined  with  that  of  the  Flint 
and  Apalachicola  rivers  that  a  separation  is  impossible.  It  is  stated 
under  the  report  for  the  Flint  River  as  being  86,858  tons,  valued  at 
$4,777,190,  in  1900,  as  against  72,510  tons,  valued  at  $4,288,000,  in 
1899. 

July  1,  1899,  balance  unexpended $45,003.20 

June  30,  1900,  amount  expended  during  fiscal  year 13, 077. 32 

July  1,  1900,  balance  unexpended 31,925.88 

July  1,  1900,  outstanding  liabilities $2,869.42 

July  1,  1900,  amount  covered  by  uncompleted  contracts 13, 749. 00 

16,618.42 


July  1,  1900,  balance  available 15, 307. 46 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1902,  for  works  of  improvement  and  for  maintenance,  in  addition  to 
the  balance  available  July  1,  1900 80,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 
of  1899,  and  of  sundry  civil  act  of  June  4,  1897. 

(h)  Between  Westpoint  and  Franklin. — This  section  of  the  river  is  38 
miles  long,  and  is  divided  into  a  series  of  pools,  varying  in  length  from 
half  a  mile  to  5  or  6  miles,  by  rock  shoals  and  rapids,  some  of  which 
have  a  fall  as  great  as  8  feet  in  a  mile.  The  width  of  the  pools  varies 
from  300  to  55o  feet,  with  a  depth  of  not  less  than  4  feet  The  width 
on  the  shoals  is  from  800  to  1,000  feet,  with  a  depth  of  water  of  only  a 
few  inches.  There  was,  therefore,  no  navigable  channel,  and  it  was 
not  available  for  purposes  of  navigation. 

The  river  and  harbor  acts  of  1892, 1894,  and  1896  each  provided  that 
$5,000  of  the  sum  appropriated  for  the  Chattahoochee  River,  Georgia 
and  Alabama,  should  be  spent  on  this  section,  the  project  adopted 
being  to  "remove  the  lesser  rock  shoals,  sand,  and  gravel  bard  by 
excavation  and  works  of  contraction;  to  remove  overhanging  trees 
from  the  banks,  and  snags,  logs,  and  other  obstructions  from  the  chan- 
nel, and  to  overcome  the  more  serious  obstructions  by  the  construction 
of  locks  and  dams,  to  give  a  minimum  depth  of  3  feet  at  low  water  in 
the  channel  between  Westpoint  and  Franklin,  a  distance  of  38  miles." 

The  amount  expended  on  this  work  to  June  30, 1899,  was  $9,630.84, 
which  resulted  in  obtaining  a  low- water  channel  50  feet  wide  and  3  feet 
deep  through  Roberts,  Flat  Rock,  and  Haynes  Island  shoals,  the  river 
still  remaining  unavailable  for  purposes  of  navigation  except  over  that 
part  improved  as  above  stated. 

No  work  was  done  during  the  fiscal  year  ending  June  30, 1899,  the 
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river  remaining  in  the  same  condition  as  stated  for  the  fiscal  year  end- 
ing June  30,  1898. 

By  act  of  March  3, 1899,  the  balance  of  the  funds  on  hand,  $5,369.16, 
to^^ether  with  an  additional  amount  of  $5,000,  or  so  much  as  should  be 
necessary,  from  the  appropriation  for  the  Chattahoochee  River,  was 
made  available  for  a  survey  over  this  part  of  the  river. 

In  accordance  with  the  provisions  of  the  above-recited  act  a  survey 
was  made,  beginning  at  Franklin,  Gu.,  and  ending  at  Westpoint,  Gra., 
covering  a  distance  of  38.66  miles. 

There  is  no  commerce  on  this  part  of  the  river  at  present. 

July  1,  1899,  balance  unexpended $10,369.16 

JtmeSO,  1900,  amount  expended  during  fiscal  year 10,077.71 

July  1,  1900,  balance  unexpended 291. 45 

July  1,  1900,  outstanding  liabilities 127.77 

July  1,  1900,  balance  available 163. 68 

(See  Appendix  S  6.) 

7.  Choctawhatchee  River ^  Florida  and  Alabama. — Before  any  work 
of  improvement  was  commenced  in  this  river  the  channel  way  was 

Keatly  obstructed  by  large  and  dangerous  snags,  sunken  logs,  over- 
nging  timber,  and  by  sand  and  gravel  bars.  The  channel  was 
exceedingly  dangerous,  and  not  avaimble  for  safe  navigation  or  for 
tbepurposes  of  commerce. 

The  project  for  improvement  adopted  in  1880  provided  for  a  low- 
water  <5iannel  from  the  mouth  of  the  river  to  Geneva,  Ala.,  125  miles, 
and  a  navigable  high- water  channel  from  Geneva  to  Newton,  Ala.,  37 
miles. 

The  project  was  amended  in  1890  to  provide  a  low-water  channel 
from  Geneva  to  Newton. 

By  the  provisions  of  the  river  and  harbor  act  of  1890  it  was  required 
that  a  draw  be  put  in  Hollis  Bridge,  crossing  the  river  between  Geneva 
and  Newton,  before  any  part  of  the  sum  appropriated  could  be  expended 
above  said  bridge.  The  present  project,  under  the  provisions  of  the 
act  of  March  3,  1899,  directs  that  of  the  sum  appropriated  ($16,000) 
$10,000  shall  be  expended  between  Geneva  and  Newton.  These 
improvements  were  to  be  accomplished  by  removing  logs  and  snags 
from  the  channel  and  overhanging  trees  from  the  banks,  by  excavating 
rock  and  marl  shoals,  and  by  deepening  sand  bars  by  contraction 
works,  protecting  the  banks  where  necessary. 

The  amount  expended  on  this  river  up  to  the  close  of  the  fiscal  vear 
ending  June  30, 1899,  was  $143,944.57. 

The  work  accomplished  under  the  approved  project  had  secured  a 
good  navigable  low- water  channel  from  Geneva,  Ala.,  to  CaryviDe, 
Fla.,  with  a  depth  of  3^  feet  and  a  width  varying  from  60  to  120  feet, 
the  narrow  portions  being  confined  to  the  bars,  which  have  been  deep- 
ened by  contraction  works.  A  partly  improved  low- water  channel 
exi.sts  between  Geneva  and  Newton  as  far  as  Pates  Landing,  a  distance 
of  25  miles. 

No  work  further  than  the  care  and  preservation  of  the  public  prop- 
erty was  undertaken  during  the  fiscal  year  ending  June  30, 1899. 

Between  Geneva,  Ala.,  and  Caryville,  Fla.,  3^  feet  is  the  maximum 
draft  that  can  be  carried  over  the  shoalest  bars.  This  part  of  the  river 
is  constantly  used  by  steamboats. 
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The  commerce  of  this  stream  is  mainly  cotton,  miscellaneous  stores, 
saw  logs,  timber,  and  lumber.  It  was  reported  in  1899  as  18,663  tons, 
valued  at  $1,000,000,  and  an  estimated  value  of  the  logs  and  timber  of 
$1,500,000,  making  a  total  of  $2,600,000. 

Whenever  the  river  was  at  a  working  stage  during  the  fiscal  year 
ending  June  30, 1900,  the  snag  boat  was  employed  in  removing  obstruc- 
tions between  Caryville,  Fla.,  and  Geneva,  Ala.  During  a  rise  in  the 
river  she  was  employed  on  that  portion  between  Greneva  and  New- 
ton. Steamers  carrying  large  freights  can  run  regularly  by  day  or 
night  between  Caryville  and  Geneva,  and  make  occasional  trips  between 
Geneva  and  Pates  Landing,  above  Geneva.  The  lower  part  of  the  river, 
between  Caryville  and  its  mouth,  is  not  used  by  steamboats,  but  serves 
to  carry  immense  quantities  of  saw  logs  and  hewn  timber  to  the  boonas 
at  the  mouth  of  the  river.  This  part  of  the  river  will  probably  be  of 
more  importance  to  navigation  than  formerly,  owing  to  the  increased 
commerce  of  the  Holmes  River,  due  to  the  improvements  made  on 
that  stream.  The  bar  at  the  mouth  of  the  river  (Cypress  Top),  which 
has  shoaled  to  about  2.5  feet,  should  be  deepened  by  dredging  to  at 
least  5  feet,  to  enable  tugs  to  handle  the  large  quantities  of  timber 
stored  in  the  various  mouths  of  this  stream  awaiting  distribution  to 
various  points  of  shipment. 

July  1 ,  1899,  balance  unexpended $15, 932. 05 

June  30, 1900,  amount  expended  during  fiscal  year 5, 302. 44 

July  1, 1900,  balance  unexpended 10, 629. 61 

July  1, 1900, outstanding  liabilities 760.63 

July  1, 1900,  balance  available 9, 868. 98 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1902,  for  works  of  improvement  and  maintenance,  in  addition  to  the 
balance  available  July  1,1900 23,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 
of  1899,  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  S  7.) 

8.  La  Grange  Bayou^  Florida^  indxuling  Holmes  River^  Florida^ 
from  Vernon  to  its  mouth, — Holmes  River  empties  into  the  Choctaw- 
hatcheo  River  about  40  miles  above  its  mouth.  It  is  a  wide  and  deep 
stream  up  to  the  town  of  Vernon,  but  greatly  obstructed  by  sunken 
logs,  fallen  timber,  and  overhanging  trees,  and  was  only  available  for 
navigation  by  small  sailing  craft  and  barges,  which  occasionally  made 
trips  up  to  Vernon. 

The  present  project  for  the  improvement  of  the  stream  provides  for 
making  a  navigable  channel,  by  removing  logs  and  snags  from  the 
channel  and  overhanging  trees  from  its  Imnks,  from  its  mouth  up  to 
the  town  of  Vernon. 

The  total  amount  expended  on  this  improvement  up  to  the  close  of 
the  year  ending  June  30,  1899,  was  $5,160.80  (of  which  $3,000  was 
upon  Holmes  River  and  $2,160.80  upon  La  trrange  Bayou),  and 
resulted  in  clearing  the  channel  of  all  obstructions  that  were  then 
found,  making  the  channel  suflSciently  available  for  the  small  craft 
that  used  the  stream. 

Nothing  was  done  during  the  fiscal  year  ending  June  30, 1899.  By  act 
of  March  3,  1899,  the  balance,  $4,839.20,  previously  returned  to  the 
Treasury,  was  reappropriated,  and  work  resumed  in  removing  obstruc- 
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tions  which  had  accumulated  since  the  river  was  worked  in  1891. 
There  are  no  bars  on  this  portion  of  the  river,  the  depth  being  ample 
for  the  commerce  interested. 

The  commerce  of  the  stream  consists  of  cotton,  turpentine,  rosin, 
molasses,  honey,  and  miscellaneous  articles,  which  are  carried  by  water 
to  Pensacola  to  market. 

July  1,  1899,  balance  unexpended i $4, 839. 20 

Jane  30,  1900,  amount  expended  during  fiscal  year 1, 983. 70 

July  1,  1900,  balance  unexpended 2, 855. 50 

July  1,  1900,  outstanding  liabilities 367.30 

July  1,  1900,  balance  available 2,488.20 

(See  Appendix  S  8.) 

9.  Ha/rbor  at  Pensacola^  Fla. — ^The  available  depth  across  the  inner 
bar  at  the  entrance  to  this  harbor  in  1879,  previous  to  any  work  of 
improvement  being  carried  on,  was  19.5  feet,  the  width  of  the  chan- 
nel being  contracted  by  the  growth  of  the  Middle  Ground  Shoal  to 
the  south.  The  harbor  entrance  and  channel  way  was  also  found  to 
be  obstructed  by  wrecks,  and  the  western  shore  line  in  the  vicinity  of 
Fort  McRee  was  cutting  away  rapidly,  and  almost  the  whole  of  old 
Fort  McRee  had  been  washed  awav. 

•  The  project  of  1877  considered  only  the  removal  of  the  wrecks; 
that  of  1878  called  for  the  removal  of  these  wrecks  and  for  making  a 
survey  to  determine  further  recommendations  for  improvement.  The 
project  of  1881  provided  for  dredging  a  channel  300  feet  wide  and  24 
feet  deep  at  mean  low  water  for  the  temporar}^  relief  of  navi^tion, 
and  also  for  protecting  the  shore  line  near  Fort  McRee  with  a  view  or 
preventing  further  injurious  changes  in  the  tidal  currents  and  also 
retaining  the  position  for  defensive  purposes.  Dredging  under  this 
project  was  carried  on  at  various  times  between  1881  and  1893,  and  at 
the  close  of  the  dredging  ojjerations  in  August,  1893,  the  available 
channel  was  225  feet  wide  with  a  depth  of  24  feet  at  mean  low  water. 
Two  groins,  one  360  and  the  other  220  feet  long,  were  completed  in 
1890  and  still  seiTe  the  purpose  of  holding  the  shore  line. 

In  1891  a  special  Board  of  Engineers  presented  a  project  for  open- 
ing a  new  channel  across  the  Caucus  Shoal,  following  the  direction  of 
the  ebb  current,  by  means  of  two  jetties,  assisted  by  dredging  if  nec- 
essary. The  estimated  cost  of  this  project  was  $1,830,000.  In  1895, 
upon  the  report  of  a  special  Board  of  Engineers,  no  change  was  made 
in  the  project  of  1891,  out  it  was  recommended  that  dredging  be  tried, 
by  using  one  of  the  hydraulic  dredges  belonging  to  the  United  States, 
to  open  up  a  channel  26  feet  deep  at  mean  low  water  and  as  wide  as 
practicable  on  the  line  of  the  deepest  water  across  the  Caucus  Shoal 
and  approximately  on  the  line  of  the  axis  of  the  jetty  channel  pro- 
posea  by  the  Board  in  1891.  In  December,  1895,  this  channel  was 
opened  by  the  U.  S.  dredge  Ged/ney  to  a  width  of  120  feet  and  depth 
of  24  feet  at  mean  low  water. 

In  1896  the  same  Board  that  recommended  the  first  amendment  to 
the  project  of  1891  submitted  a  second  amendment  to  expend  all  funds 
available  in  continuing  the  work  of  dredging  across  the  Caucus  Shoal, 
and  if  funds  sufficient  were  made  available  by  Congress  to  build  a 
dredge  and  open  the  channel  across  the  Caucus  Shoal  to  a  width  of  at 
least  300  feet  with  a  30-foot  depth  at  mean  low  water,  with  such  side 
ENQ  1900 22 
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slopes  as  the  material  would  assume.  Until  a  channel  be  opened  by 
dredging  across  the  Caucus  Shoal,  as  above  proposed^  the  Board  rec- 
ommended that  the  construction  of  jetties  for  its  mamtenance  be  not 
considered. 

The  river  and  harbor  act  of  March  3,  1899,  extended  this  project  to 
*' securing  a  channel  depth  of  30  feet  at  mean  low  water  froip  the  Gulf 
of  Mexico  to  the  dock  line  at  the  east  end  of  the  city  of  Pensacola." 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  June 
30, 1899,  was  $547,161.32.  The  work  done  has  resulted  in  the  removal 
of  the  wrecks  obstructing  the  channel,  in  the  construction  of  two 
groins  near  old  Fort  McRee,  which  have  served  the  purpose  of  retain- 
ing the  shore  line,  and  are  now  in  good  condition,  and  in  dredging  a 
large  amount  of  material  from  the  inner  bar,  and  opening  up  an 
entirely  new  channel  across  the  Caucus  Shoal,  with  a  width  of  160  feet 
and  depth  of  25.8  feet  at  mean  low  water. 

At  tne  beginning  of  the  past  fiscal  year  dredging  under  contract 
was  in  progress,  but  closed  on  the  6th  of  January,  1900,  giving  an 
available  depth  through  the  Caucus  Channel  of  31.2  feet  at  mean  low 
water. 

At  the  close  of  the  fiscal  year  this  channel,  with  a  maximum  draft 
of  28.7  feet  at  mean  low  water  over  its  shoalest  part,  was  used  by  all 
the  large  deep-draft  seagoing  vessels  that  load  at  Pensacola.     Very . 
few  vessels  use  the  old  channel  across  the  inner  bar. 

In  view  of  the  large  amount  of  dredging  rec^uired  in  Pensacola  Har- 
bor for  securing  and  maintaining  the  requisite  channel  depths,  it  is 
considered  very  desirable  that  a  Government  dredging  plant  should  be 
secured,  and  the  cost  of  such  plant  is  included  in  the  estimate  submitted. 

The  commerce  of  this  port  is  very  lar^e.  For  the  fiscal  year  ending 
June  30, 1899,  the  foreign  and  coastwise  exports  were  reported  as 
$14,936,084,  and  in  1900  as  $14,828,580. 

July  1,  1899,  balance  unexpended $172, 838. 6B 

June  30,  1900,  amount  expended  during  fiscal  year 98, 846. 64 

July  1,  1900,  balance  unexpended 73,992.04 

July  1,  1900,  outstanding  liabilities 1608.27 

July  1, 1900,  amount  covered  by  uncompleted  contracts 56, 200. 00 

66,708.27 

July  1,  1900,  balance  available 17,283.77 

Amount  (estimated)  required  for  completion  of  existing  project 683, 200. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1902,  in  addition  to  the  balance  available  July  1,  1900: 

For  works  of  improvement $170, 000. 00 

For  maintenance  of  improvement 10, 000. 00 

180,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 
of  1899,  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  S  9.) 

10.  Blackwater  Rwer^  Florida  wnd  Alahtma, — ^This  stream  is  deep 
from  12  miles  above  Milton,  Fla.,  to  its  mouth,  with  the  exception  of 
a  shoal  known  as  Hunts  Bar,  one-half  mile  below  Bagdad,  Fla.  This 
shoal  is  a  compact  sand  bar  about  250  feet  wide,  with  a  depth  of  6  feet 
at  mean  low  water,  and  extends  obliquely  across  the  river. 

An  appropriation  of  16,000  was  made  by  act  of  March  3,  1899,  for 
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expenditure  in  accordance  with  project  submitted  (see  Annual  Report 
of  the  Chief  of  Engineers  for  1882,  p.  1309),  as  follows: 

1.  The  reduction  of  one  of  the  lumps  known  as  the  "  Beer  Garden.'* 

2.  The  drednng  of  a  channel  through  the  sand  ridges  100  feet  wide  to  a  depth  of 
9  feet  at  mean  low  water  (about  3  feet  of  dredging)  and  2,500  feet  long. 

3.  The  cutting  of  a  channel  of  like  width  and  depth  through  Hunts  Bar. 

The  estunated  cost  is  $20,000. 

The  project  adopted  for  the  expenditure  of  the  amount  appropriated 
provides  lor  cutting  a  channel  100  feet  wide  to  a  depth  or  9  feet  at 
mean  low  water  (about  3  feet  of  dredging)  through  Hunts  Bar. 

Operations  were  commenced  on  January  20,  1900,  and  the  dredging' 
wad  continued  until  June  23,  1900,  and  resulted  in  obtaining  a  channel 
through  Hunts  Bar  100  feet  wide  and  11  feet  deep.  The  depth  of 
water  on  Hunts  Bar  and  between  the  bar  and  Muton,  the  head  of 
navigation,  now  exceeds  that  in  Blackwater  Bay  and  Upper  East  Bay. 

The  commerce  of  this  river  is  principally  lumber  and  timber,  which 
is  carried  to  Pcnsacola,  Fla.,  for  export.  It  is  quite  large,  but  no 
information  as  to  its  amount  has  been  obtained. 

July  1,  1899,  balance  unexpended $6,000.00 

June  30,  1900,  amount  expended  during  fiscal  year 4, 366. 66 

July  1,  1900,  balance  unexpended 633. 34 

July  1,  1900,  outstanding  liabilities 615. 14 

July  1,  1900,  balance  available 18.20 

(See  Appendix  S  10.) 

11.  Escambia  and  Conecuh  rwers^  Florida  and  Alabama, — The  chan- 
nel of  this  river  before  any  improvement  was  attempted  was  much 
obstructed  by  rock  shoals  and  sand  bars,  on  some  of  which  there  was 
a  depth  of  only  2  feet,  by  large,  dangerous  snags,  sunken  logs,  and  over- 
hanging trees,  making  a  rise  of  several  feet  necessary  for  the  safe 
passage  of  timber  and  saw  logs,  which  constitute  the  principal  products 
of  the  country  adjacent,  which  depends  upon  this  stream  for  its  trans- 
portation facilities  to  a  market.  A  bar  at  the  mouth  of  the  river  where 
It  empties  into  ElscAmbia  Bay  also  caused  much  trouble  and  delay.     The 

froject  for  improvement  provides  for  a  channel  from  its  mouth  to 
ndian  Creek  in  Alabama,  oy  the  removal  of  snags,  logs,  and  other 
sunken  obstructions,  for  cutting  through  rock  shoals,  deepening  the 
sand  bars  by  works  of  contraction,  and  tor  dredging  a  channel  through 
the  bar  at  its  mouth. 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  June 
30^899,  was  $92,855. 86. 

The  channel  way  has  been  kept  open  for  the  passage  of  rafts  during 
low-water  stages,  but  the  bar  at  the  mouth  still  forms  an  obstruction 
to  passage  of  the  tugs  which  make  up  the  tows  at  the  mouth  of  the 
river  for  transportation  to  the  shipping  lying  oflf  the  port  of  Pensacola. 

Under  an  appropriation  of  $5,000,  made  by  act  of  March  3,  1899, 
snagging  operations  were  continued  until  the  high  water  of  the  fall  of 
1899,  which  resulted  in  maintaining  sufficient  aepth  and  width  in  the 
channel  for  the  passage  of  the  large  number  of  rafts  and  logs  floated 
down  this  stream.  An  allotment  of  $1,500,  from  the  appropriation  pro- 
vided by  the  emergency  river  and  harbor  act  of  June  6, 1900,  was  made 
July  7,  1900,  for  snagging  work. 

The  maximum  dran  that  can  be  carried  at  low  water  over  the  shoalest 
part  of  the  river  considered  within  the  improvement  is  2  feet. 
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The  commerce  of  this  stream  is  mainlj  timber,  lumber,  and  saw  logs. 
It  was  valued  in  1896  at  $2,000,000,  and  is  now  reported  as  being  valued 
at  about  60  per  cent  of  the  timber  export  trade  of  Pensacola. 

July  1, 1899,  balance  unexpended $4,  ft44. 14 

June  30, 1900,  amount  expanded  during  fiscal  year 4, 137. 83 

July  1, 1900, balance  unexpended 506.31 

July  1, 1900,  outstanding  liabilities 19.01 

July  1,1900,  balance  available 487.30 

'Amount  that  can  be  profitably  expended  in  fiscal  year  endine  June  30, 
1902,  for  works  of  improvement  and  for  maintenance,  in  addition  to 
the  balance  available  July  1,1900 15,000.00 

Submitted  in  (Compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 
of  1899,  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  S.  11.) 

IS.  Alabama  Ri/ver^  Alabama. — The  river  in  its  original  condition 
was  so  obstructed  by  logs,  snags,  fallen  trees  in  the  channel,  over- 
hanging timber  on  its  banks,  ana  by  bars  and  shoals,  on  many  of  which 
a  depth  of  only  2.5  feet  was  found  at  low  water,  that  safe  navigation 
was  practicable  only  in  daylight. 

The  original  project  for  it«  improvement  contemplated  making  a 
channel  4  teet  deep  at  low  water,  with  a  minimum  width  of  200  feet,  to 
be  obtained  by  removing  logs  and  snags  from  the  channel,  overhanging 
trees  from  the  banks,  cutting  through  rock  and  gravel  bars  by  blasting 
and  dredgingj  and  deepening  sand  bars  by  works  of  contraction  and 
shore  protection.  This  project  was  amended  in  1891  (see  Annual 
Report  of  the  Chief  of  Engineers  for  1891,  p.  1761)  so  as  to  increase 
the  low- water  depth  to  6  feet  from  Wetumka,  Ala.,  to  the  junction  of 
the  Alabama  and  Tombigbee  rivers. 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  June 
30,  1899,  was  $346,152.16. 

The  condition  of  the  improvement  at  that  date  was  such  that  the 
river  was  navigable,  by  nignt  as  well  as  by  day,  between  Montgomery 
and  Mobile  during  a  greater  part  of  the  year. 

Owing  to  a  long  period  oi  drought  thlat  prevailed  throughout  the 
watershed  of  this  river  during  the  summer  of  1898  the  river  fell  to  0.8 
below  the  zero  of  the  Montgomery  ^uge.  Upon  some  of  the  shoals 
between  Montgomery,  Ala.,  and  Hurricane  Bluflf,  52  miles  below  Selma, 
upon  which  no  work  of  improvement  had  been  undertaken,  the  avail- 
able depth  was  only  2.5  feet.  During  this  period  of  low  water  this 
fDrtion  of  the  river  was  not  available  for  the  purposes  of  navigation, 
his  condition  only  lasted  a  short  while,  as  during  the  autumn  of  1898 
the  river  rose  and  remained  at  a  stage  that  afforded  good  navigation 
throughout  the  remainder  of  the  low-water  setuson. 

Under  an  appropriation  of  $50,000,  made  by  act  of  March  3,  1899, 
operations  were  continued  by  the  snag  boat,  and  at  the  close  of  the  fiscal 
year  many  obstructions  had  been  removed  over  the  entire  length  of  the 
river. 

No  increase  in  depth  and  width  occurred  during  the  fiscal  year,  as  no 
contraction  works  of  any  kind  were  built. 

The  maximum  depth  that  could  be  carried  June  30, 1900,  at  low  water, 
over  the  shoalest  part  of  the  river,  with  the  gauge  reading  zero  at 
Montgomery,  was  3  feet. 
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The  commerce  of  this  stream  is  important,  consisting  principally  of 
cotton,  cotton  seed,  fertilizers,  grain,  lumber,  shingles,  naval  stores, 
staves,  and  a  large  quantity  of  miscellaneous  freight  of  all  descrip- 
tions, estimated  in  1899  as  76,529  tons,  valued  at  $6,887,000. 

July  1,1899,  balance  unexpended $48,847.84 

June  30, 1900,  amount  expended  during  fiscal  year 7, 893. 86 

July  1,1900,  balance  unexpended 40,953.98 

July  1,1900,  outstanding  liabilities $1,936.65 

July  1, 1900,  amount  covered  by  uncompleted  contracts 13, 440. 00 

15,376.65 

July  1, 1900,  balance  available 25,577.33 

Amount  (estimated)  required  for  completion  of  existing  project 196, 251. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1902,  for  works  of  improvement  and  for  maintenance,  in  addition  to 

the  balance  available  July  1,  1900 20,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 

of  1899,  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  S  12.) 

13.  Coosa  River  ^  Oeorgia  a/nd  Aldbama. — ^The  Coosa  River  extends 
from  Rome,  Gra.,  where  it  is  formed  by  the  junction  of  the  Oostenaula 
and  Etowah  rivers,  to  a  point  18'  miles  above  Montgomery,  Ala.,  where 
it  unites  with  the  Tallapoosa  River  to  form  the  Alabama.  Its  length 
is  about  315  miles. 

The  river  was  available  for  navigation  from  Rome  to  Greensport, 
Ala.,  a  distance  of  162  miles,  before  any  improvement  was  made. 
From  Greensport  to  Wetumka,  Ala.,  142  miles,  the  bed  of  the  stream 
is  so  much  broken  up  with  reefs  and  shoals  of  rock  as  to  make  its  navi- 

S,tion  practically  impossible.  Man v  years  ago  cotton  was  carried  down 
e  river  to  Mobile  on  flatboats  at  high  water,  but  no  boats  ever  came 
back. 

The  river  is  divided  bv  legislative  action  into  two  parts — that  lying 
between  Rome  and  the  East  Tennessee,  Virginia,  and  Georgia  Railroad 
Bridge  and  that  lying  between  the  bridge  and  Wetumka.  The  first  is 
236  miles  long;  the  second  is  68  miles. 

(a)  Between  Banie^  Ga.^  and  the  East  Tennessee^  Virginia  and  Oeor- 
gia Railroad  Bridge. — ^The  original  project  for  this  part  of  the  stream 
contemplated  a  channel  3  feet  deep  and  80  feet  wide.  The  width  and 
depth  were  changed  below  Lock  No.  3  to  Lock  No.  4  to  100  feet  and  4 
feet,  respectively,  and  from  and  including  Lock  No.  4  to  100  feet  and 
7  feet,  respectively. 

The  contemplated  improvement  was  to  be  made  by  works  of  con- 
traction at  the  lesser  obstructions  and  locks  and  dams  at  the  greater. 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  June 
30,  1899,  was  $963,696.85. 

The  condition  of  the  river  at  that  date  was  such  that  it  was  naviga- 
ble the  entire  year  for  steamboats  from  Rome,  Ga.,  to  Harts  Ferry, 
Ala.,  1  mile  below  Lock  No.  3,  and  at  times  from  Harts  Ferry  to  Lock 
No.  4. 

During  the  past  fiscal  year  work  was  mostly  prosecuted  on  that  part 
of  the  nver  between  Locks  Nos.  3  and  4  by  blasting  and  dredging 
through  the  rock  reefs  and  building  contraction  works.  While  a 
3-foot  channel  has  been  secured  through  most  of  these  shoals,  there  is 
yet  work  to  be  done  in  deepening  and  widening  all  of  them. 
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The  navigable  channel,  3  feet  in  depth,  has  been  increased  by  21 
miles,  except  at  Alligator  Reef,  where  there  is  a  low-water  depm  of 
2.3  feet. 

On  June  30,  1900,  the  maximum  draft  that  could  be  carried  at  ordi- 
nary low  water  over  the  shoalest  part  of  the  river  that  has  been  put 
under  improvement  between  Rome,  Ga.,  and  Lock  No.  4  is  2  feet. 
Below  Lock  No.  4  the  improvements  will  consist  of  a  series  of  locks 
and  dams  upon  which  no  work  has  been  undertaken.  This  part  of  the 
river  is,  therefore,  not  navigable. 

The  commerce  of  this  portion  of  the  river  is  of  great  importance. 
It  consists  principally  of  cotton,  cotton  seed,  fertilizers,  timber,  lum- 
ber, staves,  grain,  and  miscellaneous  articles.  In  1899  its  tonnage  was 
66,936,  valued  at  $2,000,000;  in  1900  it  was  60,578,  valued  at  $2,778,490. 

July  1, 1899,  balance  unexpended $20,004.15 

Amount  trfuneferred  from  appropriation  for  operating  and  care  of  canals 
etc.  (value  of  436  barrels  cement) 1, 322. 40 

21,328.55 
June  30, 1900,  amount  expended  dtirinp  fiHcal  year 16, 097. 76 

July  1,  1900,  balance  unexpended 5, 228. 79 

July  1,  1900,  outstanding  liabilities 1,672.67 

July  1,  1900,  balance  available , 3,556.12 


Amount  (estimated)  required  for  completion  of  existing  project 1, 158, 523. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30, 1902,  for  works  of  improvement  and  for  maintenance,  in  addition 

to  the  balance  available  July  1,  1900 450,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 

of  1899,  and  of  sundry  civil  act  of  June  4,  1897. 

(b)  Between  the  East  Tennessee^  Virginia  and  Oeoraia  Bailroad 
Bridge  and  Wetmnka^  Ala, — ^The  original  condition  of  this  part  of 
the  CJoosa  River  was  such  that  navigation  was  impossible.  The  river 
was  formed  of  a  series  of  short,  deep  pools,  seldom  more  than  a  mile 
in  length,  separated  from  each  other  by  a  series  of  rock  reefs  and 
shoals,  some  of  which  are  as  much  as  12^  miles  in  length.  It  was, 
therefore,  not  available  for  the  purposes  of  navigation.  Many  years 
ago  cotton  was  floated  down  the  river  to  Wetumka  and  Montgomery 
in  flatboats  at  periods  of  high  water,  but  the  boats  were  never  able  to 
return,  as  the  fall  on  many  of  the  shoals  and  rapids  was  too  great  for 
any  vessel  to  overcome. 

The  present  project  for  improvement  contemplates  canalizing  the 
river  by  the  construction  of  23  locks  and  dams,  with  6  feet  depth  on 
the  miter  sills  of  the  locks,  and  clearing  the  channel  between  the  locks 
by  cutting  through  the  rock  reefs,  so  as  to  give  a  navigable  depth  of 
4  feet  at  low  water. 

The  amount  expended  to  June  30,  1899,  was  $378,306.94. 

The  walls  of  Lock  No.  31  are  finished  and  ready  to  receive  the  gates 
and  machinery  for  maneuvering  the  valves  for  filling  and  emptying 
the  lock.  The  coflferdam  has  been  removed,  the  space  between  the 
land  wall  and  the  river  bank  filled  up  and  protected,  arid  a  large  amount 
of  channel  work  done  above  the  lock.  As  this  is  the  only  work  that 
has  been  undertaken  on  this  division  of  the  river,  the  stream  was  not 
available  for  the  purposes  of  navigation  at  the  close  of  the  fiscal  year 
ending  June  30,  1899. 
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No  work  was  done  during  the  year  ending  June  30,  1900,  with  the 
exception  of  care  and  preservation  of  the  public  property  belonging 
to  the  improvement,  and  making  necessary  repairs  to  the  lock  house 
and  grounds.  No  change  in  the  channel  way  as  to  depth,  width,  or 
other  facilities  was  made  during  the  year. 

The  bed  of  the  stream  is  so  much  obstructed  with  shoals  and  reefs 
of  rocks  that  there  is  no  defined  low-water  channel,  and  the  maximum 
draft  can  not  be  stated. 

The  condition  of  this  part  of  the  Coosa  River  is  such  that  the  entire 
section  must  be  improveaand  connection  made  above  and  below  before 
any  conunerce  can  oe  developed. 

In  a  report  submitted  January  20, 1897,  a  Board  of  Engineer  Officers 
reconmaended  that,  if  work  on  this  section  of  the  Coosa  Kiver  was  to  be 
continued,  it  should  be  under  appropriations  of  not  less  than  1^00,000 
per  year. 

July  1,  1899,  balance  unexpended $31,693.06 

June  30,1900,  amount  expended  during  fiscal  year 2, 224. 60 

July  1,  1900,  balance  unexpended 29,468.46 

July  1,  1900  outstanding  liabilities 229.81 

Julyl,  1900,  balance avaUable... 29,238.65 

Amount  (estimated)  required  for  completion  of  existing  project 4, 916, 390. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1902,  in  addition  to  the  balance  available  Jul)r  1,  1900 35,000.00 

Submitted  in  compliance  with  reauirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  ana  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  S  13.) 

H.  Operatifw  cmd  care  of  canals  and  othenr  works  of  navigation,  on 
Coosa  Jxiver^  Cteorgia  a/nd  Akibama. — The  expenses  of  operating  and 
care  of  Locbs  Nos.  1,  2,  and  3,  and  the  canal  between  Locks  Nos.  2  and 
3  during  the  fiscal  year  ending  June  30,1900,  amounting  to  $5,907.16, 
exclusive  of  outstanding  liabuities  ($2,406.58)  on  June  30,1900,  have 
been  paid  from  the  permanent-indefinite  appropriation  provided  by 
section  4  of  the  act  of  July  5,  1884. 

(See  Appendix  S  14.) 

EXAMINATIONS   AND   8UKVBY8   REQUIBED   BY   THE    RIVER   AND   HARBOR 
ACT  APPROVED  MARCH   3,  1899. 

The  preliminary  examinations  and  survevs  of  the  following  locali- 
ties, reauired  by  me  river  and  harbor  act  of  March  3, 1899,  were  made 
by  the  local  engineer,  Capt.  C.  A.  F.  Flagler,  Corps  of  Engineers,  and 
reports  thereon  submitted  through  the  Division  Engineer,  Col.  Peter 
C-  Ebins,  Corps  of  Engineers: 

1.  Prdvminary  examination  amdplan  and  estimate  for  improvement 
of  Oddockonnee  River^  l^loridai — Captain  Flagler  submitted  reports 
dftted  June  24,  1899,  and  October  4,  1899,  respectively,  with  plan  for 
improvement  at  an  estimated  cost  of  $2,650.  The  reports  were  trans- 
mitted to  Congress  and  printed  in  House  Doc.  No.  55,  Fifty-sixth 
Congress,  first  session.  (See  also  Appendix  S  15.) 
'  i.  Prdimvnary  examination  and  plan  and  estimate  for  improvement 
ofeastpa>ss  at  entrance  to  CarrabeUe  Harhor^  Florida. — Captain  Flag- 
ler submitted  reports  dated  June  24  and  October  31, 1899,  respectively 
with  plan  for  improvement  at  an  estimated  cost  of  $27,450.     \'K 
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opinion  the  locality  is  worthy  of  improvement  hy  the  General  Govern- 
ment, and  his  views  are  concurred  in  by  the  division  engineer.  The 
reports  were  transmitted  to  Congress  and  printed  in  House  Doc.  No. 
63,  Fifty -sixth  Congress,  first  session.     (See  also  Appendix  S  16.) 

Captain  Flagler  was  also  charged  with  the  duty  of  making  a'  survey 
of  (Jhattahoockee  Rwer^  Georgia^  between  Westpomt  and  FranJdin^ 
required  by  section  1  of  the  river  and  harbor  act  of  March  3,  1899, 
and  report  thereon  will  be  submitted  to  Congress  at  its  next  session. 

EXAMINATION   OF  CARRABELLE  HARBOR,  FLORIDA,  REQUIRED  BY  EMEB- 
GENCY  RIVER  AND   HARBOR  ACT  APPROVED  JUNE   6,  1900. 

The  local  officer  was  also  charged  with  the  duty  of  making  prelim- 
inary examination  of  Carrahelle  Harbor^  Florida^  required  oy  the 
emergency  river  and  harbor  act  of  June  6, 1900,  and,  if  possible,  report 
thereon  will  be  submitted  in  time  for  transmission  to  Congress  at  its 
next  session. 

IMPROVEMENT   OF   RIVERS  AND   HARBORS   IN  WESTERN   ALABAMA 
AND  EASTERN  MISSISSIPPI  AND  OF  BOGUE  CHITTO.  LOUISIANA. 

This  district  was  in  the  charge  of  Maj.  William  T.  Rosseli,  Corps  of 
Engineers,  having  under  his  immediate  orders  Lieut.  James  B.  Cava- 
naugh.  Corps  of  Engineers,  to  June  10, 1900.  Division  Engineer,  Col. 
Peter  C.  Hains,  Corps  of  Engineers,  to  July  8,  1899,  and  since  Octo- 
ber 27, 1899. 

1.  Mobile  Harbor^  Alahama. — This  channel  had  originally  a  depth  of 
5i  feet  through  Choctaw  Pass  and  8  feet  on  Dog'River  Bar. 

The  original  project  was  for  a  channel  10  feet  deep  at  mean  low 
water  through  Choctaw  Pass  and  Dog  River  Bar. 

From  1870  to  1878  the  channel  was  deepened  to  13  feet  under  a  proj- 
ect submitted  August  5,  1870,  for  a  channel  300  feet  wide  and  13  feet 
deep  at  mean  low  water. 

From  1881  to  1888  the  channel  was  deepened  to  17  feet  under  a  proj- 
ect submitted  for  a  channel  200  feet  wide  and  17  feet  deep  at  mean  low 
water,  adopted  in  March,  1880.  Before  this  project  was  completed  a 
project  was  submitted  and  adopted  in  August,  1888,  to  dredge  a  chan- 
nel of  entrance  from  the  Gulf  of  Mexico  to  the  city  of  Mobile  of  280 
feet  width  on  top  of  cut,  with. a  central  depth  of  23  feet  at  mean  low 
water. 

Act  of  September  19,  1890,  extended  the  work  up  Mobile  River  to 
the  mouth  of  Chickasabogue  Creek  and  increased  the  estimated  cost 
to  $2,043,800,  with  entire  length  of  channel  33.09  miles  and  the  entire 
lengtn  of  continuous  cut  of  32.27  miles.  This  work  was  placed  under 
continuous  contract  by  act  of  July  13,  1892. 

Joint  resolution  of  Congress  approved  March  16,  1896,  revived  the 
continuous  contract  and  increased  the  amount  by  $160,000.  Work 
under  this  resolution  was  suspended  September  5,  1896. 

Act  of  June  3,  1896,  appropriated  $60,000  for  maintenance  of  the 
channel  by  dredging,  and  work  was  carried  on  under  this  appropriation 
until  March  11, 1898. 

Act  of  June  4,  1897,  appropriated  $25,000  for  maintaining  the 
channel,  and  under  this  appropriation  the  work  continued  without 
interruption  from  March  11,  1898,  until  June  21,  1898,  when  the 
funds  were  exhausted. 
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The  sundry  civil  act  of  July  1, 1898,  appropriated  $30,000  for  main- 
tenance of  the  channel.  Under  this  appropriation  work  was  begun 
December  21, 1898,  and  continued  until  May  9, 1899,  when  funds  were 
exhausted.  ^ 

Act  of  March  3, 1899,  appjropriated  the  sum  of  $100,000  and  granted 
authority  to  enter  into  continuous  contract  or  contracts  to  the  amount 
of  $500,000  in  addition,  with  a  view  of  securing  ultimately  a  channel 
23  feet  deep  and  100  feet  wide  at  bottom,  with  appropriate  side  slope. 
The  $500,000  mentioned  in  this  act  was  appropriatea  by  sundiy  civil 
act  approved  June  6, 1900. 

It  is  understood  that  Congress  by  this  item  of  appropriation  adopts 
the  project  published  in  House  Doc.  No.  199,  Fifty-fourth  Congress, 
first  session,  and  printed  on  page  1463  of  the  Annual  Report  of  the 
Chief  of  Engineers  for  1896. 

A  contract  was  entered  into  with  the  National  Dredging  Company 
for  this  work,  and  operations  have  been  carried  on  under  this  contract 
during  the  entire  fiscal  year. 

Since  1888  the  total  amount  expended  on  the  improvement  to  June  30, 
1899,  is  $2,271,108.41.  At  the  oeginninff  of  the  fiscal  year  there  was 
a  channel  of  navigable  width  with  a  deptn  varying  from  19  to  22  feet 
at  mean  low  water,  but  available  throughout  its  length  for  ve^ssels 
di'awing  22.5  feet,  on  account  of  the  softness  of  the  material  which 
had  filled  in. 

During  the  fiscal  year  4,273,381  cubic  yards  of  material  has  been 
removed  from  Mobile  Bay,  resulting  in  a  channel  varying  in  width 
from  40  to  150  feet  for  a  total  distance  of  over  12  miles  dredged  to  a 
depth  of  25  feet. 

Commercial  gtcUistics. 
[Compiled  from  the  records  of  the  Mobile  Cotton  Exchange.] 


Articles, 

1900. 

1899. 

1898. 

1897. 

LOlD^r  ..rr        r^rrY--t r T 

Terns. 
212,696 
190,762 

61,469 

Tons. 
123,098 
164,232 

66,647 

Tons. 
76,079 
97,766 
86,650 

Tims. 

106,095 

191,772 

TliDber  .,r,- 

Ootton 

76,847 

July  1,  1S99,  balance  unexpended $97,691.59 

Amount  appropriated  by  sundry  civil  act  approved  June  6,  1900 500, 000. 00 


June  30,  1900,  amount  expended  during  fiscal  year  . 


597,691.59 
85,804.75 


July  1,  1900,  balance  unexpended 511,886.84 

July  1,  1900,  outstanding  liabilities $226,317.53 

July  1,  1900,  amount  covered  by  uncompleted  contracts. . .  285, 569. 31 

511,886.84 

Amount  (estimated)  required  for  completion  of  existing  project 1, 040, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30, 1902,  for  works  of  improvement  and  for  maintenance,  in  addition 

to  the  balance  unexpended  July  1,  1900 350,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 

of  1899,  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  T  1.) 
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^.  Black  Warrior  Ri/ver^  Alabama, — The  original  condition  of  this 
river  was  such  as  to  be  practically  closed  to  navigation  on  account  of 
shoals  at  and  above  Tuscaloosa. 

The  name  '^  Black  Warrior"  is  given  to  that  portion  of  the  Warrior 
River  which  lies  above  the  city  of  Tuscaloosa,  Ala. 

The  original  project  for  improvement  of  this  river  was  approved  in 
1887,  the  object  being  to  obtain  a  channel  6  feet  deep,  by  means  of  five 
locks  and  cmms,  from  Tuscaloosa  to  Daniels  Creek,  15  miles,  at  an 
estimated  cost  of  $741,670. 

During  the  fiscal  year  of  1896  three  locks  were  completed,  giving  a 
total  lift  of  30.3  feet.  All  locks  of  the  system  are  to  be  50  leet  wide, 
322  feet  between  hollow  quoins,  and  285  feet  available  length. 

Kiver  and  harbor  act  of  March  3,  1899,  provided  for  the  construc- 
tion of  Lock  No.  4  on  this  river,  at  a  cost  not  to  exceed  $190,500,  and 
so  far  there  has  been  $136,824  appropriated  for  the  work.  Contract 
has  been  entered  into,  and  the  lock  is  now  being  built. 

The  total  amount  expended  on  this  improvement  to  June  30,  1899, 
waB*$602,125.32. 

July  1, 1899,  balance  unexpended $51,024.68 

Amount  appropriated  by  sundiy  civil  act  approved  June  6, 1900 86, 824. 00 

138,448.68 
June  30, 1900,  amount  expended  during  fiscal  year 11, 146. 12 

July  1,1900,  balance  unexpended 127,302.56 

July  1,1900,  outstanding  liabilities $6,410.93 

July  1, 1900,  amount  covered  by  uncompleted  contracts 163, 348. 00 

169, 758. 98 

Amount  (estimated)  required  for  completion  of  existing  project 53, 676. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1902,  in  addition  to  the  balance  unexpended  July  1, 1900 53, 676. 00 

Submitted  in  compliance  with  reouirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  ana  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  T  2.) 

S.  Operating  and  care  of  locks  and  dams  on  Black  Warrior  River ^ 
Alabama, — These  locks  and  dams  are  near  Tuscaloosa,  Ala.,  and  are 
known  as  Locks  Nos.  1,  2,  and  3,  Black  Warrior  Kiver,  Alabama. 
They  were  finished  and  opened  to  commerce  in  November,  1895,  and 
on  July  1,  1896,  their  Operation  and  care  became  a  charge  under  the 
general  law  of  July  5,  1884. 

During  the  past  fiscal  year  these  locks  have  been  operated  by  two 
lock  hands  at  each  lock  under  the  supervision  of  a  lock  master.  In 
addition  to  their  operation  much  repair  work  was  done  to  the  locks. 

The  total  expense  during  the  year  for  operating  and  repair  was 
$8,505.24. 

The  commerce  through  the  locks  during  the  year  ending  June  30, 
1900,  amounted  to  757  tons  coal,  764  tons  timber,  42  tons  building 
material,  38  tons  cotton,  285  tons  general  merchandise. 

(See  Appendix  T  3.) 

^.  Warrior  amd  Tombigbee  rhers^  Alabama. — {a)  Warrior  River ^ 
Alabmna. — In  its  original  condition  this  river  was  obstructed  to  such 
an  extent  by  snags,  logs,  overhanging  trees,  etc.,  as  to  make  naviga- 
tion at  low  water  impossible,  and  dangerous  during  hi^h  water.  The 
minimum  depth  of  cnannel  was  1  foot  and  minimum  width  60  feet. 

The  original  project  for  the  improvement  was  to  deepen  the  channel 


Digitized  by  VjOOQIC 


KIYEB  AND   HARBOR   IMPROVEMENTS. 


347 


by  jetty  construction  and  to  remove  snags  and  overhanging  trees  so  as 
to  obtain  for  small  boats  a  low-water  channel  80  feet  wide  and  4  feet 
deep,  at  an  estimated  cost  of  $151,103. 

^  In  1897  an  estimate  of  $1,320,000  was  submitted  for  the  construc- 
tioD  of  6  locks  and  dams  on  the  Warrior  Kiver,  to  give  a  lift  of  60.2 
feet. 

River  and  harbor  act  of  March  3,  1899,  provided  for  building  3  of 
these  6  locks  and  dams  at  a  cost  not  to  exceed  $660,000.  During  the 
fiscal  year  a  contract  was  entered  into  for  their  construction,  but  the 
only  work  yet  done  by  the  contractors  has  been  of  a  preliminary 
nature. 

No  snagging  has  been  done  since  1897,  as  there  have  been  no  funds 
available  lor  such,  and  the  river  has  therefere  become  much  obstructed. 
During  the  floods  of  the  spring  of  1900  many  logs  and  trees  lodged  in 
the  channel  and  numerous  '*  slip-ins"  occurred,  almost  totally  block- 
ading the  river  at  some  points.  It  is  very  essential  to  the  present 
naviration  of  Warrior  Kiver  that  these  obstructions  should  be  removed. 
An  fulotment  of  $4,000  from  the  emergency  appropriation  of  June  6, 
1900,  was  made  for  this  purpose  July  7,  1900. 

The  total  amount  expended  on  the  improvement  to  June  30,  1899, 
was  $230,306.13. 

Commerdal  statUHcs. 

[Approximate.] 


ArttclM. 

1900. 

Tons. 
2,800 
8,600 
30 
100 
74,000 
8,500 

1899. 

1898. 

Cotton 

Tons. 

2,500 

8,000 

21 

63 

Tons. 
1,500 
2,500 
20 

Omin 

lion 

Lmnber 

60 

Ttmber 

Oeneiml  merchandise 

2,400 

2,000 

Total 

83,430 

7,984 

6,080 

July  1,  1899,  balance  unexpended $219,693.87 

Amount  f4>propriated  by  sundry  civil  act  approved  June  6,  1900 200, 000. 00 


June  30,  1900,  amount  exi)ended  during  fiscal  year  . 


419,693.87 
26,070.20 


July  1,  1900,  balance  unexpended 393,623.67 

July  1,  1900,  outstanding  liabilities $6,689.27 

July  1,  1900,  amount  covered  by  uncompleted  contracts 417, 230. 20 

423,919.47 


Amount  (estimated)  required  for  completion  of  existing  project 240, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1902,  in  addition  to  the  balance  unexpended  July  1,  1900: 

For  works  of  improvement $240, 000. 00 

For  maintenance  of  improvement ..-.     15,000.00 

255, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  18(86  and  1867,  of  section  7  of  the  river  and  harbor  act 
.    of  1899,  and  of  sundry  civil  act  of  June  4,  1897. 

(b)  Tombigbee  Rimer  from  its  mcmth  to  Demopolis. — ^The  original 
condition  of  the  navigable  channel  of  this  portion  of  the  river  vras  such 
as  to  admit  of  steamboat  navigation  during  only  about  six  or  eight 
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months  of  the  year,  or  during  high  water.  The  minimum  width  of 
the  channel  was  about  100  feet  ana  the  minimum  depth  2  feet.  The 
project  of  1879  was  to  afford  a  channel  of  navigable  width  and  4  feet 
deep  at  ordinary  low  water  from  the  mouth  up  to  Demopolis,  Ala.,  by 
removal  of  snags,  logs  and  overhanging  trees,  and  the  improvement  of 
the  worst  bars. 

The  present  project  was  adopted  in  1890,  and  is  to  secure  a  channel 
6  feet  deep  at  low  water  by  removal  of  logs,  snags,  and  trees,  and  the 
construction  of  bank  revetment  and  locks  and  dams.  In  1897  the 
plans  for  locks  and  dams  were  slightly  modified,  and  the  amount 
required  to  complete  that  portion  of  the  improvement  was  estimated  at 
$600,000.  There  are  to  be  three  locks,  each  60  feet  wide,  322  feet 
long  (285  feet  available  length),  and  with  a  total  lift  of  41  feet.  Should 
future  appropriations  permit,  the  construction  of  a  second  lock  will 
be  commenced. 

During  the  year  work  was  confined  to  lock  at  McGrews  Shoals, 
completing  the  walls,  and  the  floor  except  55  feet  immediately  above 
lower  miter  sills;  filling  behind  bank  wall  was  about  two-thirds 
finished.  The  gates  and  valves  have  yet  to  be  put  in;  the  dam  is  to  be 
constructed,  and  banks  of  river  just  above  the  lock  are  to  be  protected. 

The  total  amount  expended  on  the  improvement  to  June  30,  1899, 
was  $331,138.19.  The  condition  of  this  section  of  river  at  that  time 
was  such  as  to  permit  of  its  navigation  by  boats  of  6  feet  draft  during 
eight  or  nine  months  of  the  year.  During  the  past  spring  the  excessive 
fl^xis  caused  many  logs  and  snags  to  IcSge  in  the  navigable  channel, 
and  many  ''Slip-ins"  occurred  from  both  banks;  these  have  obstructed 
navigation  considerably  and  should  be  removed.  An  allotment  of 
$4,000  from  emergency  appropriation  of  June  6,  1900,  was  made  for 
this  purpose  July  7,  1900. 

Commercial  ntcUistics. 
[Approximate.] 


Articles. 

1900. 

1899. 

1896. 

Cotton 

16,500 

3,500 

30 

230,000 

75,920 

35,000 

Tbns. 
17,250 

Tons. 
16,260 

Grain 

Iron 

Lumber 

220,750 

210, 2» 

Timber ^ 

General  merchandise 

30,240 

25,200 

Total 

860,950 

268  240        ^1  f^AA 

July  1, 1899,  balance  unexpended $48, 861. 81 

June  30,  1900,  amount  expended  during  fiscal  year 46, 601. 25 

July  1,  1900,  balance  unexpended 2, 260. 56 

July  1,  1900,  outstanding  liabilities 206. 30 

July  1,  1900,  balance  available 2,054.26 

Amount  (estimated)  required  for  completion  of  existing  project Indefinite. 

Amount  tnat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1902,  for  works  of  improvement  and  for  maintenance,  in  addition  to 

the  balance  available  July  1,  1900 200,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 

of  1899,  and  of  sundry  civil  act  of  June  4,  1897. 
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(c)  Tomhigbee  Rvver  from  Demopol'U^  Ala.^  to  Cohmibua^  Miss. — The 
original  condition  of  this  section  of  river  was  such  as  to  admit  of 
navigation  only  during  hi^h  water.  The  minimum  width  of  the  chan- 
nel was  70  feet  and  the  minimum  depth  was  2  feet,  but  it  was  obstructed 
by  snags,  logs,  overhanging  trees,  etc. 

Up  to  1890  all  appropriations  were  made  general  for  the  Tombigbee 
River,  and  the  project  for  this  section  was  for  a  3-foot  channel  at  mean 
low  water,  to  be  secured  by  removal  of  obstructions  and  overhanging 
trees.  By  the  river  and  harbor  act  of  September  19,  1890,  Congress 
adopted  a  channel  depth  of  6  feet  at  low  water  from  Demopons  to 
Columbus.  To  secure  such  a  channel  the  building  of  locks  and  dams  is 
necessary,  but  no  provision  has  yet  been  made  by  Congress  for  inaug- 
urating such  work.  The  fall  in  the  river  from  Columbus  to  Demopolis 
is  107.8  feet,  and  there  will  be  required  10  locks  and  dams  to  give  smck- 
water  navigation.     These  will  cost  about  1^2,000,000. 

The  total  amount  expended  on  this  improvement  to  June  30,  1899, 
was  $113,941.25.  The  condition  of  the  nver  at  that  date  would  per- 
mit of  its  navigation  by  light-draft  boats  on  a  slight  rise  above  ordinary 
low  water. 

During  the  past  fiscal  year  this  entire  section  of  river  was  worked 
over.  However,  during  the  recent  high  waters  this  part  of  Tombig- 
bee River  suffered  also,  many  logs  and  snags  lodging  in  the  channel 
and  a  number  of  ''  slip-ins"  from  the  banks  occurring.  These  will  be 
removed  during  the  approaching  low-water  season,  and  the  boats  and 
plant  for  use  in  the  work  have  been  put  in  good  condition. 

Commercial  stcUislics, 
[Approximate.] 


Articles. 

1900. 

1899. 

Cotton 

Tons. 
750 
225 
750 

Tons. 
818 

Cotton  seed 

200 

600 

Total 

1,726 

1,613 

July  1,  1899,  balance  unexpended $46,068.75 

June  50,  1900,  amount  expended  during  fiscal  year 16, 664. 86 


July  1,  1900,  balance  unexpended 29, 393. 90 

July  1,  1900,  outstanding  liabilities 667.7' 


July  1,  1900,  balance  available 28,726.19 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1902,  for  maintenance  of  improvement,  in  addition  to  the  balance 
available  July  1,  1900.., 10,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 
of  1899,  and  of  sundry  civil  act  of  June  4,  1897. 

(d)  Tomhigbee  River  from  Fulton  to  Columbus^  Miss, — The  origfinal 
condition  of  this  section  of  river  was  such  that  navigation  was  impossi- 
ble except  during  very  high  water.  The  minimum  width  of  the  chan- 
nel was  50  feet  and  the  minimum  depth  1  foot,  and  it  was  much 
obstructed  by  logs,  snags,  and  overhanging  trees. 
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The  project  of  1873  was  to  obtain  a  good  hi^h-water  channel  at  an 
estimated  cost  of  $35,000,  and  was  completed  in  1882  at  a  cost  of 
$27,293.65.     Work  done  since  has  been  in  preservation. 

The  first  specific  appropriation  for  thii^  portion  of  the  river  was 
made  in  1892,  and  since  then  $17,582.21  had  been  expended  to  June  30, 
1899,  making  the  total  expenditures  on  this  improvement  to  that  date 
$44,875.86.  The  condition  of  the  river  at  that  time  was  such  as  to 
permit  of  the  free  passage  of  large  rafts  of  logs  and  timber,  thou^ 
there  was  some  accumulation  of  obstructions. 

Durine  the  past  fiscal  year  work  was  carried  on*  from  Fulton  down 
to  Aberdeen,  about  118  miles,  to  January  15,  1900,  leaving  the  river 
comparatively  free  of  obstructions;  but  others  have  accumulated 
since,  during  the  high-water  season,  and  they  are  now  being  removed. 

July  1,  1899,  balance  unexpended $5, 417. 79 

June  30,  1900,  amount  expended  during  fiscal  year 3, 934. 64 


July  1,  1900,  balance  unexpended 1, 483. 15 

July  1,  1900,  outstanding  liabilities 92.45 


July  1,  1900,  balance  available 1,390.70 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1902,  for  maintenance  of  improvement,  in  addition  to  the  balance 
available  July  1,  1900 4,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 
of  1899,  and  of  sundry  civil  act  of  June  4,  1897. 

(e)  Toinhigbee  River  from  Walkers  Bridge  to  Fulton^  MisB. — ^The 
original  condition  of  this  part  of  the  river  was  such  that  navimtion 
for  even  small  i*afts  was  possible  only  during  high  water,  and  uien  it 
was  troublesome  and  dangerous. 

The  project  of  1888  was  to  obtain  a  good  high- water  channel  by  the 
removal  of  snags,  logs,  and  overhanging  trees,  at  an  estimated  cost  of 
$11,000,  and  was  completed  in  1891  at  a  cost  of  $6,517.18.  Work  done 
since  has  been  for  maintenance. 

The  total  amount  expended  on  this  improvement  to  June  30,  1899, 
was  $18,525.92.  The  condition  of  the  river  at  that  date  was  such  that 
large  rafts  could  be  brought  down  on  a  3- foot  rise  above  ordinary 
low  water. 

During  the  past  fiscal  year  only  ten  days'  work  was  performed,  in  the 
month  of  July,  1899,  which,  with  the  work  performed  during  May 
and  June,  1899,  completed  the  removal  of  accumulation  of  obstructions 
in  maintenance  of  improvement. 

July  1,  1899,  balance  unexpended $474.08 

June  30,  1900,  amount  expended  during  fiscal  year 414. 15 


July  1,  1900,  balance  unexpended : 59. 93 


Amount  that  can  be  profitably  expended  in  fiscal  ^ear  ending  June  30, 
1902,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1900 1,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 
of  1899,  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  T  4.) 
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5.  Noxubee  River ^  Mississippi, — ^The  original  condition  of  this  river 
was  such  that  navigation  was  impossible,  except  by  small  flats  during 
four  or  five  months  of  the  year.  The  minimum  width  of  the  river  was 
60  feet  and  the  minimum  depth  of  the  channel  1\  feet. 

The  original  project,  adopted  in  1880,  was  to  afford  a  channel  for 
small  river  steamers  during  nine  months  of  the  year  from  the  mouth 
to  Macon,  Miss.,  at  an  estimated  cost  of  $65,245.25.  The  project  was 
completed  in  1889,  at  a  cost  of  $47,527.52,  and  all  work  done  since  has 
been  in  preservation  of  same. 

The  total  amount  expended  on  the  improvement  to  June  30,  1899, 
was  $59,343.01.  The  river  was  then  navigable  by  light-draft  boats  from 
the  mouth  to  State  Line,  Miss.,  49  miles,  on  a  6-foot  stage.  Above 
this  point  the  channel  was  obstructed  by  logs,  snags,  etc.,  which  had 
accumulated  since  last  work  was  done. 

During  the  fiscal  year  ending  June  30, 1900,  obstructions  have  been 
removed  from  the  river  from  State  Line,  Miss.,  to  Macon,  Miss.,  42 
miles,  and  the  river  is  now  navigable  for  light-draft  boats  to  Macon, 
Miss.,  the  head  of  navigation,  on  a  6  to  8  foot  stage  of  water,  but  it  will 
be  necessary  to  do  some  work  every  season  or  two  to  preserve  this 
condition. 

The  wisdom  of  further  improving  the  river  is  a  question  upon  which 
the  citizens  of  the  localitv  are  not  agreed.  During  the  year  petitions 
have  been  addressed  to  tne  Secretary  of  War  both  for  and  against  a 
discontinuance  of  the  work  of  improvement  and  the  abandonment  of 
the  river  as  a  commercial  highway. 

July  1,  1899,  balance  unexpended $2,656.99 

Jane  30,  1900,  amount  expended  during  fiscal  year ^ 2, 474. 61 


July  1,  1900,  balance  unexpended 182. 38 


'Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1902.  for  maintenance  of  improvement,  in  addition  to  the  bailee  unex- 
pended July  1,  1900 2,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 
of  1899,  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  T  5.) 

6.  Pascagovla  River.  Mississippi. — Before  this  improvement  was 
commenced  the  channel  through  tne  bar  at  the  mouth  of  the  river  had 
a  least  depth  of  3  feet;  from  the  mouth  up  10  miles  the  river  was 
navigable  for  vessels  of  6i  feet  draft;  thence  up  to  the  junction  of  Leaf 
and  Chickasahay  rivers  navigation  was  impossible  except  during  high 
water.  The  minimum  width  of  channel  was  60  feet  ana  the  minimum 
depth  1  foot,  but  it  was  much  obstructed  by  logs  and  snags. 

tinder  various  projects  this  river  was  improved  by  removing 
obstructions  from  the  junction  of  the  Leaf  and  Chickasahay  rivers, 
which  form  the  Pascagoula  River,  down  to  Moss  Point,  a  few  miles 
above  the  mouth;  from  Moss  Point  to  the  mouth  a  channel  12  feet  deep 
and  80  feet  wide  was  dredged,  and  a  dam  built  at  Lowery  Island;  from 
the  mouth  across  the  bar  to  the  12-foot  contour  line  in  Mississippi 
Sound,  a  channel  was  excavated  to  a  depth  of  9  feet  and  partially 
completed  to  a  depth  of  12  feet. 
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The  river  and  harbor  act  of  March  3, 1899,  made  a  sei>arate  appro- 
priation for  improvement  of  Pasca^oula  Kiver  from  3  miles  above  the 
mouth  of  Dog  Kiver  to  the  12-foot  contour  line  in  Mississippi  Sound, 
about  15  miles,  no  provision  being  made  for  snagging,  etc.,  in  the  river 
above.  Quite  a  number  of  obstructions  and  overhanging  trees  have 
accumulated  since  last  work  was  done,  and  it  is  very  necessary  to  the 
further  navigation  of  the  river  that  these  be  removed. 

The  total  amount  expended  on  this  improvement  to  June  30, 1899, 
was  $200,500,  of  which  about  $21,000  only  has  been  applied  to  remov- 
ing obstructions  and  overhanging  trees.  No  work  of  this  kind  has 
been  done  since  1897,  and  there  are  no  funds  available  for  such. 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1902,  for  maintenance  of  improvement |5, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 
of  18'^,  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  T  6.) 

7.  Pascagovla  Rwer  and  Horn  Island  Harbor ^  Mississippi. — Under 
the  river  and  harbor  act  approved  June  3,  1896,  a  survey  was  ordered 
to  determine  a  plan  and  estimate  for  improving  the  mouth  of  Pasca- 
goula  River.  This  was  submitted  to  Congress  and  published  in  House 
Doc.  No.  211,  Fifty-fourth  Congress,  second  session;  reprinted  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1897,  page  1718.  Under 
the  same  act  a -survey  was  directed  of  Horn  Island  Harbor  and  Pass. 
This  survev  was  also  made  and  report  thereon  transmitted  to  Congress 
and  published  in  House  Doc.  No.  200,  Fifty-fourth  Congress,  second 
session;  reprinted  in  the  Annual  Report  of  the  Chief  of  Engineers  for 
1897,  page  1716. 

By  the  river  and  harbor  act  approved  March  3,  1899,  an  appropria- 
tion of  ^50,000  was  made  for  these  two  places  conjointl}^  ana  contract 
or  contracts  authorized  to  the  extent  of  $267,600  in  addition.  This 
$267,600  was  appropriated  bv  sundry  civil  act  approved  June  6, 1900. 
The  amount  expended  on  tnis  improvement  to  June  30,  1899,  was 
$603.83. 

No  work  had  been  done  at  the  beginning  of  the  fiscal  year.  Dur- 
ing the  fiscal  year  under  a  contract  dated  July  1,  1899,  and  supple- 
mental contract  dated  November  23,  1899,  with  Albert  G.  Delmas,  of 
Scranton,  Miss.,  a  channel  150  feet  wide  and  4.000  feet  long  was  exca- 
vated to  the  projected  depth  of  20  feet  across  tne  ''  bulkhead  "  in  Horn 
Island  Harbor,  where  the  depth  of  water  was  previously  about  17.5 
feet.  This  channel,  though  yet  somewhat  narrow,  has  afforded  great 
relief  to  commerce.  In  the  rascagoula  River  three  channels,  with  an 
aggregate  length  of  6,600  feet,  have  been  excavated  through  as  many 
bars  to  a  widtn  of  150  feet  and  a  depth  of  12  feet  as  projected,  com- 
pleting the  work  above  railroad  bridge  at  Scranton,  Miss.  Below  the 
bridge,  where  the  channel  is  to  be  300  feet  wide  and  12  feet  deep,  one  cut 
200  leet  wide  has  been  excavated  to  the  required  depth  for  a  distance 
of  7,935  feet,  one  cut  100  feet  wide  for  a  distance  of  950  feet,  and  two 
cuts  of  50  feet  width  for  an  aggregate  distance  of  12,540  feet. 
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Commercial  statistics, 
[Furnished  by  Paacagoula  Commercial  Clab,  Scran  ton,  Mias.] 
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Vessels  cleared. 


1900. 


Poreiim.. 
Domestic  , 


Total. 


No. 
188 


226 


Jbns, 

99,686 

12,276 


111,912 


1899. 


No. 
217 


Tons. 
111,615 
12,827 


124,842 


1898. 


No. 
160 
61 


221 


Tons. 
89,686 
24,178 


113,814 


Tons. 


Value. 


Lumber  and  timber. 


EXPOBT8,   FOREIGN. 
EXPORTS,   DOMESTIC. 


190,000 


91,138,000 


Lumber  and  timber. 

Rosin 

Turpentine , 

Charcoal 


Fish. 

Oysten 

Wool.. 


66,000 
7,600 
2,250 
10,000 
160 
1,876 
26 


Total. 


320,000 
160,000 
225,000 
60,000 
10,000 
80,000 
10,000 


277,800        1,988,000 


July  1,  1899,  balance  unexpended $49,396.17 

Amount  appropriated  by  sundry  civil  act  approved  June  6, 1900 267, 600. 00 


June  30, 1900,  amount  expended  during  fiscal  year. 


316,996.17 
43, 160. 78 


July  1,1900, balance  unexpended 273,835.39 

July  1, 1900, outstanding  babilities $31,223.74 

July  1, 1900,  amount  covered  by  uncompleted  contracts 242, 61 1. 65 

273,835.39 

(See  Appendix  T  7.) 

8.  Chickasahay  Rwer^  Mississippi, — ^The  original  condition  of  this 
river  was  such  that  only  small  raits  could  be  brought  down  during 
high  water,  and  it  was  troublesome  and  dangerous  for  them  even  then. 
The  minimum  width  of  the  channel  was  50  feet  and  minimum  depth  6 
inches,  and  it  was  filled  with  logs  and  snags. 

The  original  project,  that  of  1890,  was  to  obtain  a  high-water  chan- 
nel from  the  mouth  up  to  Shubuta,  Miss.,  130  miles,  by  removal  of 
obstructions  and  overhanging  trees.  The  river  and  harbor  act  of  June 
3,  1896,  modified  this  project  and  limited  the  improvement  to  that  part 
of  the  river  from  the  mouth  to  railroad  bridge  near  Bucatunna,  Miss., 
75  miles. 

The  total  amount  expended  on  this  improvement  to  June  30,  1899, 
was  $17,567.74.  The  condition  of  the  river  at  that  time  would  permit 
of  its  navigation  by  small  steamboats  from  the  mouth  to  railroad 
bridge  near  Bucatunna,  Miss.,  on  a  4-foot  rise,  as  projected,  but  the 
channel  was  more  or  less  obstructed  by  the  accumulation  of  snags, 
logs,  and  overhanging  trees,  which  had  not  been  removed  for  several 
years,  except  for  a  distance  of  about  20  miles  from  the  mouth  up. 

Work  during  the  past  year  has  resulted  in  the  removal  of  the  accu- 
mulation of  obstructions  up  to  within  about  15  miles  of  the  railroad 
bridge  near  Bucatunna,  Miss.,  the  point  reached  when  operations  were 
suspended  on  account  of  lack  of  funds. 
ENG  1900 23 
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ComTnercial  slatislics. 
[Approximate.] 


Articlefl, 

1900. 

1899. 

1898. 

Losrs  and  timber. ...j. 

Tbns. 
100,960 
920 
360 

Tons. 

90,960 
700 
260 

Tons. 
22,320 

RcMsin 

315 

Turpentine 

113 

Grafn  and  fertllijser 

150 

General  merchandise        .     .  .. 

60 
900 

45 

Staves 

1,125 

Total 

103,190 

93,035 

22,913 

July  1, 1899,  balance  unexpended $1,932.26 

June  30, 19()0,  amount  expended  during  fiscal  year 1, 832.  33 


July  1, 1900,  balance  unexpended. 


99.93 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1902,  for  maintenance  of  improvement,  in  adaition  to  the  balance 
unexpended  July  1, 1900 ; 2,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 
of  1899,  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  T  8.) 

9,  Leaf  River ^  Mississippi, — The  original  condition  of  the  channel 
of  this  river  was  such  that  navigation  was  impossible  on  account  of 
logs,  snags,  and  overhang ng  trees.  The  minimum  width  of  the  river 
was  100  feet  and  the  minimum  depth  2i  feet. 

The  original  project  was  adopted  in  1890,  and  was  to  afford  a  chan- 
nel for  high-water  navigation  irom  Bowie  Creek  to  the  river's  mouth, 
75  miles,  by  removal  of  obstructions  and  overhanging  trees,  at  an  esti- 
mated cost  of  $25,000.  This  project  was  completed  in  1897  at  a  cost 
of  $11,019.04.     Work  done  since  has  been  for  maintenance. 

The  total  amount  expended  on  this  improvement  to  June  30,  1899, 
was  $15,219.51.  The  condition  of  the  river  at  that  time  was  such  that 
light-draft  boats  and  rafts  of  logs  and  timber  could  navigate  the 
entire  distance,  though  the  channel  was  greatly  obstructed  oy  logs, 
snags,  etc.,  except  for  about  15  miles  above  ftemphill's  mill,  from 
which  obstructions  were  removed  during  May  and  June,  1898. 

During  the  past  fiscal  year  work  was  continued  from  Hemphill's 
mill  downstream  about  30  miles  to  a  short  distance  above  the  mouth, 
leaving  45  miles  of  the  river  almost  fi'ee  from  obstructions. 

Commercial  stattstica. 
[Approximate.] 


Articles. 

1900. 

1899. 

1898. 

Logs  and  timber 

Tons. 

71,000 
2,875 
8,120 

Tims. 

66,000 
2,835 
2,025 

Tons. 
96.860 

Rosin 

455 

Turpentine 

194 

Grain  and  fertilizer 

180 

General  merchandise 

72 

60 

Total 

77,067 

70,850 

97,249 
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July  1,  1899,  balance  unexpended $2,280.49 

Jone  SO,  1900,  amount  expended  during  fiscal  year 1, 523. 77 

July  1,  1900,  balance  unexpended 756.72 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1902,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1900 2,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867,  oi  section  7  of  the  river  and  harbor  act 
of  1899,  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  T  9.) 

10.  Channel  from  Chdfport  to  Ship  Tslomd  Harbor^  Mhmsfdppi. — By 
the  river  and  harbor  act  approved  March  3, 1899,  authority  was  granted 
to  make  a  contract  for  dredging  a  channel  to,  and  an  anchorage  basin 
at,  (lulfport,  Miss.,  at  a  cost  not  to  exceed  $150,000,  and  for  the  main- 
tenance of  this  channel  and  basin  for  live  years  at  a  cost  not  to  exceed 
$10,000  per  year. 

The  text  of  the  item  in  the  act  is  as  follows: 

Gulfport,  Mississippi,  to  Ship  Island  Harbor:  The  Secretary  of  War  is  hereby 
authorized  to  enter  into  a  contract  or  contracts  to  dredge  a  channel  three  hundred 
feet  wide  and  nineteen  feet  deep  at  mean  low  water  from  the  anchorage  at  Ship 
Island  Harbor,  on  the  Gulf  of  Mexico,  to  Gulfix)rt,  in  Harrison  County,  in  the  State 
of  MisBiasippi,  and  to  construct  at  the  end  of  said  channel  next  the  shore  an  anchor- 
age basin  oi  similar  depth  not  less  than  two  thousand  six  hundred  and  forty  feet  by 
one  thou^ind  three  hundred  and  twenty  feet  in  area,  at  a  cost  not  to  exceed  one  him- 
dred  and  fifty  thousand  dollars;  and  tne  Secretary  of  War  is  further  authorized  to 
cootract  for  the  maintenance  of  said  channel  ana  anchorage  basin  for  the  term  of 
five  years  after  its  completion  for  the  sum  of  ten  thousand  donars  annually:  Prmnded, . 
That  the  necessary  expenses  for  such  examinations,  surveys,  and  inspections  of  the 
work  as  may  be  required  from  time  to  time  to  determine  whether  the  channel  and 
anchorage  basin  are  dredged  and  maintained  as  required  b^  this  act  shall  be  paid 
from  the  permanent  indefinite  appropriation  made  by  section  four  of  the  river  and 
harbor  act  approved  July  fifth,  eighteen  hundred  and  eighty-four:  And  jjramded  fur- 
ther. That  the  depths  provided  for  shall  be  at  mean  low  water  as  determined  by  the 
engineer  oflBcer  in  local  charge  of  work. 

Under  the  law,  specifications  were  prepared  and  the  work  advertised^ 
but  no  bids  were  received. 
(See  Appendix  T  10.) 

11.  Shij>Isl<mdP(is8^  Mississippi. — Under  an  act  of  Congress  approved 
June  16,  1898,  a  survey  was  ordered  to  determine  a  plan  and  estimate 
for  a  channel  26  feet  deep  at  mean  low  water  through  Ship  Island  Pass, 
Mississippi.  This  survey  was  made,  and  report  with  plan  and  estimate 
submitted  to  Congress  and  published  in  House  Doc.  No.  120,  Fifty- 
fifth  Congress,  third  session;  it  is  also  printed  in  the  Annual  Report  of 
the  Chief  of  Engineers  for  1899,  page  1787. 

By  the  river  and  harbor  act  approved  March  3, 1899,  an  appropria- 
tion of  $^,000  was  made  for  this  improvement. 

Under  this  appropriation  contract  was  entered  into,  the  work  com- 
menced November  23, 1899,  and  completed  March  13,  1900,  removing 
163,401  cubic  yards  of  material  and  making  a  channel  26  feet  deep 
across  the  bar  at  Ship  Island  Pass. 

The  total  amount  expended  on  the  improvement  to  June  30,  1899, 
was  $378.70. 

July  1,  1S99,  balance  unexpended $39,621.30 

June  30,  1900,  amount  expended  during  fiscal  year 39, 018. 44 

July  1,  1900,  balance  unexpended 602.86 

(See  Appendix  T  11.) 
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12.  Mouth  of  Pearl  Blver^  Mississl^L — The  depth  of  water  over 
the  channel  way  leading  from  the  mouth  of  Pearl  River  to  deep  water 
in  Mississippi  Sound  was  about  7  feet. 

It  was  proposed  to  dredge  a  channel  at  this  place  100  feet  wide  and 
12  feet  deep  at  mean  low  water,  at  an  estimated  cost  of  $20,000  (see 
Annual  Report  of  the  Chief  of  Engineers  for  1885,  p.  1367),  and  this 
plan  of  improvement  was  adopted  by  act  of  Congress  dated  August  5, 
1886.  The  river  and  harbor  acts  of  August  11,  1888,  and  September 
19,  1890,  each  appropriated  $5,000  for  dredging  this  channel.     Pro- 

¥Dsals  were  advertised  for,  one  being  received  and  rejected  as  too  high, 
he  work  was  not  again  advertised,  as  the  amount  was  considered  too 
small  to  secure  a  favorable  price. 

Under  the  river  and  harbor  act  of  June  3, 1896,  a  survey  was  ordered 
to  determine  a  plan  and  estimate  for  a  channel  at  the  mouth  of  Pearl 
River  leading  to  deep  water  in  Mississippi  Sound  with  a  view  to  obtain- 
ing a  17-foot  channel  at  low  tide. 

This  surv^ey  was  made,  and  report,  together  with  plans  and  esti- 
mates, was  submitted  to  Congress  and  published  in  House  Doc.  No. 
206,  Fiftv-fourth  Congress,  second  session;  it  is  also  printed  in  the 
Annual  lleport  of  the  Chief  of  Engineers  for  1897,  page  1727.  In  sub- 
mitting his  report  on  this  survey,  the  local  oflScer  gave  as  his  opinion 
that  this  channel  was  not  worthy  of  improvement  to  a  greater  depth 
than  9  feet,  and  estimated  the  cost  of  dredging  a  channel  300  feet  wide 
and  9  feet  deep  at  $18,199.80. 

By  river  and  harbor  act  of  March  3,  1899,  an  appropriation  of 
•$18,199.80  was  made  to  dredge  a  channel  300  feet  wide  and  9  feet  deep. 
Under  this  appropriation  a  contract  was  entered  into  and  dredging  was 
commenced  November  13,  1899,  and  continued  to  January  8,  1900, 
when  available  funds  were  exhausted,  resulting  in  the  removal  or 
63,531  cubic  yards  of  material  and  giving  a  channel  9  feet  deep  and 
160  feet  wide.  Under  the  project  submitted  for  this  work  it  was  esti- 
mated that  the  removal  of  60,666  cubic  yards  of  material  would  afford 
a  channel  9  feet  deep  and  800  feet  wide,  but  this  estimate  was  based 
on  material  in  place  and  without  allowing  anything  for  back  filling, 
and  when  dredging  operations  commenced  the  bar  through  which  the 
cut  was  to  be  made  was  found  to  be  larger  than  had  been  reported. 
Accordingly,  upon  the  exhaustion  of  the  appropriation  of  March  3, 1899, 
authority  was  requested  and  granted  to  apply  balance  of  appropriations 
of  1888-1890,  amounting  to  $9,945.35,  to  this  work.  Dredging  was  con- 
tinued under  these  appropriations  until  February  5,  1900,  removing 
an  additional  33,169  cubic  yards  of  material  and  completing  the  channel 
to  a  width  of  300  feet  with  a  depth  of  9  feet  at  mean  low  water,  as 
proiected. 

The  amount  expended  on  this  improvement  to  June  30,  1899,  was 
$216.85. 

July  1,  1899,  Imlance  unexpended $27,982.95 

June  30,  1900,  amount  expended  during  fiscal  year 27, 496. 23 

July  1,  1900,  balance  unexpendeii 486. 72 

(See  Appendix  T  12.) 

IS.  Pearl  River .^  lelow  Rochpm^t^  Miss. — This  work  was  formerly 
reported  on  under  the  title  of  'NPearl  River,  below  Jackson."  An  act 
of  Congress  approved  April  21, 1900,  authorized  the  construction  of  a 
drawbndge  across  the  Pe^rl  River  at  Rockport,  thus  virtually  making 
Rockport,  246  miles  from  the  mouth  of  the  river  and  69  mifes  below 
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Jackson,  the  head  of  navigation  for  the  section  of  river  below  Jackson. 
The  river  and  harbor  acts  of  June  3,  1896,  and  March  3,  1899,  Hraited 
the  improvement  to  the  section  between  Holmes  Bayou  and  Monti- 
cello,  Miss.  The  ori^nal  condition  of  this  river  was  such  as  to  allow 
navigation  only  during  high  water,  and  then  it  was  difficult  and 
dangerous. 

Tne  first  project  was  adopted  in  1880,  being  for  a  6-foot  channel  at 
low  water,  but  this  depth  was  found  impracticable,  and  the  project 
was  modified  in  1885  to  provide  for  a  2- foot  channel  at  low  water. 

The  total  amount  expended  on  this  improvement  to  June  30,  1899, 
was  $148,641.86.  The  condition  of  the  river  at  that  date  was  such  as 
to  permit  of  its  navigation  from  the  mouth  to  Monticello,  211f  miles, 
by  Doats  of  3-foot  draft  or  less  all  the  vear.  From  Monticello  to  Jack- 
son, Miss.,  lOli  miles,  the  river  could  and  can  yet  be  navigated  only 
on  a  rise  of  6  or  7  feet  above  low  water. 

From  May  1,  1899,  to  January  16,  1900,  61  miles  of  river  from  the 
head  of  Holmes  Bayou  upstream  was  worked  over,  removing  all 
obstructions  accumulated  since  last  work  was  done.  The  river  is  now 
navigable  for  boats  of  3-foot  draft  from  the  mouth  to  Monticello,  but 
is  greatly  in  need  of  work  through  Holmes  Bayou,  where  the  channel 
is  narrower  and  there  are  many  snags,  trees,  and  other  obstructions 
in  it 

Commercial  staiislics. 


Articles. 

1900. 

1899. 

Saw  logs,  pine 

T(ms. 
28,896 
46,200 
200 

7b»M. 
26,074 
28,684 

I^imber 

Staves 

ToUl 

75,296 

64,708 

July  1,  1899,  balance  unexpended $6,483.14 

June  30,  1900,  amount  expended  during  fiscal  year 5, 168. 58 

July  1,  1900,  balance  unexpended 1,314.56 

July  1,  1900,  outstanding  babilities 60.00 

July  1,  1900,  balance  available 1,254.56 

Amount  (estimated)  required  for  completion  of  existing  project 33, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1902,  in  addition  to  the  balance  available  July  1,  1900: 

For  works  of  improvement 110,000.00 

For  maintenance  of  improvement 7, 000. 00 

17,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 
of  1899,  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  T  13.) 

i^.  Pearl  Hwer^  het/ween  Ca/rthdge  and  Jackson^  Miss, — ^The  original 
condition  of  this  part  of  the  river  was  such  as  to  render  navigation 
impossible  except  during  high  water,  and  even  then  it  was  difficult 
and  dangerous.  The  minimum  width  of  the  river  was  100  feet  and  of 
the  channel  40  feet;  the  minimum  depth  was  about  1  foot. 

The  project  for  this  work  provides  for  securing  and  maintaining  a 
channel  2  feet  deep  at  low  water. 

The  total  amount  expended  on  this  improvement  to  June  30,  1899, 
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including  maintenance,  was  $35,969.  The  condition  of  the  river  at 
that  time  was  such  that  light-draft  boats  could  navigate  from  Carthage 
to  Jackson  on  a  3-foot  rise  above  ordinary  low  water,  though  the 
channel  was  more  or  less  obstructed  by  snags,  logs,  etc. ,  which  had 
accumulated  since  the  last  work  was  performed. 
,  Work  of  removing  the  annual  accumulation  of  obstructions  was 
commenced  on  July  16,  1899,  and  the  entire  stretch  of  river  was 
worked  over  and  funds  practically  exhausted  by.  December  20,  1899, 
resulting  in  a  maintenance  of  improvement 

July  1,1899,  balance  unexpended $2,581.00 

June  30, 1900,  amount  expended  during  fiscal  year 2, 423. 26 

July  1, 1900,  balance  unexpended 157. 75 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1902,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1, 1900 2,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 
of  1899,  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  T  14.) 

15.  Pearl  River ^  letween  Edinburg  and  Carthage^  Wss.  — The  original 
condition  of  this  portion  of  the  river  was  such  that  navigation  at  low 
water  was  impossible,  and  even  during  hiffh  water  difficult  and  danger- 
ous. The  minimum  width  of  the  channel  was  30  feet  and  the  minimum 
depth  of  water  about  3  inches. 

The  original  project  for  this  work  was  adopted  in  1884,  and  was  to 
afford  a  high-water  channel  from  Edinburg  to  Carthage,  24J  miles, 
during  six  or  eight  months  of  the  year,  and  to  maintain  same  at  an 
annual  cost  of  $5^,  by  removal  of  obstructions  and  overhanging  trees. 

The  total  amount  expended  on  this  part  of  Pearl  River  to  June  30, 
1899,  was  $16,552.13.  The  condition  of  the  river  at  that  date  was  such 
as  to  allow  navigation  by  light-draft  boats  on  a  4-foot  rise  above 
ordinary  low  water. 

During  the  past  fiscal  year  only  5  miles  of  river  was  worked  over, 
when  operations  had  to  be  suspended  on  account  of  near  exhaustion  of 
funds,  leaving  the  channel  for  that  distance  free  of  obstructions  and 
overhanging  trees. 

July  1 ,  1899,  balance  unexpended $697. 87 

June  30, 1900,  amount  expended  during  fiscal  year 529. 96 

July  1, 1900,  balance  unexpended 167. 91 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1902,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1, 1900 1 ,000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acta  of  1866  and  1867,  of  section  7  of  the  river  and  barber  act  of 
1899,  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  T  15.) 

16.  Bogue  Chitto^  Louuixma. — ^The  original  condition  of  this  stream 
rendered  navigation  impossible,  except  during  very  high  water,  owing 
to  shoals  and  sand  bars  at  the  mouth,  and  snags,  logs,  and  overhanging 
trees  obstructing  the  channel  above.  The  minimum  width  of  the 
channel  was  80  feet  and  the  minimum  depth  3  feet. 

The  project  adopted  in  1890  provided  for  securing  a  clear  3-foot 
channel  from  the  mouth  up  to  Alford's  bridge,  near  Summit,  Miss.,  190 
miles,  by  closing  the  west  mouth  of  river,  several  run-out  bayous,  and 
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removing  obstructions  and  overhanging  trees,  at  an  estimated  cost  of 
$65,000. 

The  total  amount  expended  on  this  improvement  to  June  30,  1899, 
was  $20,789.74.  The  condition  of  the  river  at  that  time  would  permit 
of  its  navigation  by  light-draft  boats  for  about  36  miles  upj  from  the 
mouth,  navigation  any  higher  up  being  safe  only  during  high  water. 

Work  durmg  the  past  year  was  continued  from  West  Bogue  up  to 
Cross  River,  61  miles  above  the  mouth  of  the  river,  leaving  the  channel 
for  that  distance  about  free  from  obstructions. 

Commercial  statistics. 


Articles. 

1900. 

1899. 

1898. 

Logs  and  timber: 

Pine 

Tbns. 
17,000 
6,000 

Tons. 
14,000 
4,000 

Tons. 
8,457 
4,475 

Cvpreas 

Total 

23,000 

18,000 

12,932 

July  1,  1899,  balance  unexpended $4,210.26 

June  30,  1900,  amount  expended  during  fiscal  year 3, 715. 56 


July  1,  1900,  balance  unexpended  .. 
July  1,  1900,  outstanding  liabilitiee. 

July  1,  1900,  balance  available 


494.70 
55.00 


439.70 


Amount  (estimated)  required  for  completion  of  existing  project 30, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jime  30, 

1902,  for  works  of  improvement  and  for  maintenance,  in  addition  to 

the  balance  available  July  1,  1900 9,600.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acta  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 

of  1899,  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  T  16.) 

17.  ReTnovma  sunken  vessels  or  craft  dbstructmg  or  endcmgermg 
naviqation. — ^The  schooner  Robert  H.  Rathbum^  loaded  with  lumber, 
was  burned  and  sunk  in  Pascagoula  Harbor,  Mississippi,  on  the  20th 
day  of  May,  1898,  and  was  reported  as  dangerous  to  navigation  June 
1,  1898.  After  advertisement,  an  oral  agreement  was  made  for 
removal  of  the  wreck  for  $1,400.     It  has  been  entirely  removed. 

A  wooden  side-dump  scow  and  a  wooden  barge  were  sunk  in  Mobile 
River  opposite  foot  of  Adams  street.  Mobile,  Ala.,  some  years  ago 
(exact  date  unknown).  Proposals  were  invited  by  advertisement  for 
their  removal.  The  lowest  oid  received  was  reconmiended  for  accept- 
ance. In  the  meantime,  Mr.  B.  Roberts,  of  Mobile,  Ala.,  claimed  the 
barge  as  his  property,  stating  that  he  would  remove  the  same,  which 
he  did.  Readvertisement  was  made  inviting  proposals  for  the  removal 
of  the  remaining  side-dump  scow.  One  bid  was  received  and  rejected 
as  too  high.  The  scow  was  subsequently  removed  under  an  oral 
agreement  for  $250. 

(See  Appendix  T  17.) 

EXAlflNATIONS    REQUIRED    BY    EMERGENCJY    RTVER    AND    HARBOR    ACT 
APPROVED  JUNE   6,  1900. 

The  local  officer  was  also  charged  with  the  duty  of  making  prelim- 
inary examinations  of  the  following  localities,  required  by  the  emer- 


Digitized  by  V^OU^KcT 


360    REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  8.  ARMT. 

Sency  river  and  harbor  act  of  June  6,  1900,  and,  if  possible,  repoi-te 
bereon  will  be  submitted  in  time  for  transmission  to  Congre.ss  at  its 
next  session: 

1.  Mobile  Ha/rbor^  Alabama^  with  a  view  to  obtaining  chminds  of  a 
width  of  300  feet  at  the  bottom  across  the  bar  below  Fort  Morgan^  with 
appropriate  side  slopes^  and  with  mean  depths  of  26  and  SO  feet  ^  respect- 

2,  Warrior  and  Tornbigbee  rivers^  Aldbamna.  with  a  view  to  the  con- 
st/ruction of  locks  and  dams  numbered  i,  ^,  and  3^  between  the  mouth  of 
said  rivers  a/nd  Tuscaloosa* 

INSPECTION   OF  THE   IMPROVEMENT   OF  THE   SOUTH   PASS   OF   THE 

MISSISSIPPI  RIVER. 

The  inspecting  officers  during  the  year  were  Mai.  James  B.  Quinn, 
Corps  of  Engineers,  to  Decemoer  1,  1899,  and  Maj.  H.  M.  Adams, 
Corps  of  Engineers,  since  that  date. 

Tne  act  of  Congress  of  March  3,  1876,  amended  by  acts  of  June  19, 
1878,  and  March  3,  1879,  made  provision  for  the  construction,  by 
James  B.  Eads  or  nis  representatives,  of  jetties  and  other  works  in 
South  Pass  of  the  Mississippi  River,  to  secure  and  maintain  a  channel 
26  feet  in  depth  through  the  pass,  and  through  the  jetties  at  the  mouth 
of  the  pass  a  channel  *•'  26  feet  in  depth,  not  less  than  200  feet  in  width 
at  the  bottom,  and  having  through  it  a  central  depth  of  30  feet  without 
regard  to  width."  An  annual  payment  of  $100,000  was  provided  for 
the  maintenance  of  such  a  channel  for  twenty  years  after  fii^st  obtain- 
ing it  by  the  works  built.  The  required  channels  were  secured  in 
JiHy,  1879. 

The  period  of  twenty  yeai*s  is  exclusive  of  all  periods  of  time  dur- 
ing which  the  required  channel  was  not  maintained,  and  should  the 
required  channel  be  maintained  from  the  present  time  until  January 
28,  1901,  the  contract  will  terminate  with  that  date. 

The  required  channel  was  maintained  during  the  year  throughout 
South  Pass,  except  for  one  day.  The  required  channel  ''through  the 
jetties,"  and  beyond  them  to  deeper  water  in  the  Gulf,  was  maintained 
during  the  year,  except  for  eighteen  days. 

During  the  year  the  dredge  boat  worked  ei^ht  hundred  and  forty- 
three  hours  in  the  ietty  channel,  twenty  hours  in  Grand  Reach  section 
of  South  Pass,  and  sixteen  hours  in  the  Gulf. 

The  object  of  the  examination  and  survey  of  South  Pass  is  to  deter- 
mine whether  the  channel  is  maintained  as  required  by  law  and  to 
enable  an  engineer  officer  to  issue  the  certificates  for  the  quarterly 

Say  men  ts  and  *'such  other  information  as  the  Secretary,  of  War  may 
irect."    The  expenses  of  this  work  are  now  provided  for  by  a  per- 
manent appropriation  made  by  act  of  August  11,  1888. 

The  emergency  river  and  harbor  act  of  June  6,  1900,  provides  as 
follows: 

Sec.  3.  That  the  Secretary  of  War  is  hereby  authorized,  in  his  discretion,  to  ter- 
minate the  contract  heretofore  entered  into  with  the  late  James  B.  Eads  for  the 
maintenance  of  the  channel  through  the  South  Pass  of  the  Mississippi  River,  in  pur- 
suance of  an  Act  of  Congress  approved  March  third,  eighteen  himared  and  seventy- 
five,  entitled  "An  Act  authorizing  James  B.  Eads  and  others  to  construct  jetties,  and 
80  forth,  and  to  maintain  channels  between  South  Pass  of  Mississippi  River  and  Gulf 
of  Mexico,"  and  of  an  Act  of  Congress  approved  June  nineteenth,  eighteen  hundred 
and  seventy-eight,  entitled  "An  Act  to  amend  an  Act  entitled  *An  Act  making  appro- 
priations for  the  repair,  preservation,  and  completion  of  certain  public  works  on 
rivers  and  harbors,  and  for  other  purposes.'  "  approved  March  thiitl,  eighteen  hun- 
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dred  and  seventy-five,  and  of  an  Act  of  Congress  approved  March  third,  eighteen 
hundred  and  seventy-nine,  entitled  **An  Act  to  amend  an  Act  entitled  *An  Act  making 
appropriations  for  the  repair,  preservation,  and  completion  of  certain  public  works  on 
nvers  and  harbors,  and  for  otner  purposes,'  "  approved  March  third,  eighteen  him- 
dred  and  seventy-five.  The  Secretary  of  War  is  also  authorized,  in  his  discretion,  to 
purchase  from  the  heirs  or  legal  representatives  of  the  said  James  B.  Eads  the  dredges 
and  other  plant  including  real  estate  now  used  by  them  for  the  maintenance  of  said 
channel,  or  such  portion  of  said  plant  as  he  may  deem  desirable;  and  in  case  the 
Secretary  of  War  and  the  heirs  or  legal  representatives  of  the  estate  of  James  B. 
Eads,  deceased,  are  unable  to  agree  upon  the  price  to  be  paid  for  said  dredges  and 
plant,  including  real  estate,  or  so  much  thereof  as  the  Secretary  of  War  may  deem 
necessary  to  purchase,  then  such  nrice  shall  be  assessed  by  a  board  of  three  apprais- 
ers to  be  appointed  as  follows:  One  appraiser  to  be  appointed  by  the  Secretary  of 
War,  one  by  the  heirs  or  legal  representatives  of  James  B.  Eads^  deceased,  and  in 
case  these  two  fail  to  agree,  they  snail  jointly  choose  a  third  appraiser,  and  the  three 
so  appointed  shall,  by  a  majority  vote,  duly  appraise  the  price  to  be  paid  for  said 
dredges  and  plant,  including  real  estate,  and  in  case  such  appraisal  is  approved  by 
the  Secretary  of  War,  the  same  shall  be  deemed  to  be  the  price  which  the  Secretary 
of  War  is  authorized  to  pay  for  said  dredges  and  plant  including  real  estate  or  so 
much  thereof  as  the  Secretary  of  War  may  deem  necessary  to  purchase:  Providing^ 
That  in  no  event  shall  more  than  two  hundred  thousand  dollars  be  paid  for  all  the 
dredges,  plant  and  real  estate  owned  or  possessed  by  the  heirs  or  legal  representa- 
tives of  James  B.  Eads,  deceased,  at  or  about  the  South  Pass.  And  in  case  the  Sec- 
retary of  War  shall  terminate  said  contract  the  sum  of  two  hundred  thousand  dollars, 
or  so  much  thereof  as  may  be  necessary,  is  hereby  appropriated,  out  of  any  money 
in  the  Treasury  not  otherwise  appropriated,  to  be  immediately  available,  for  the 
purchase  of  the  whole  or  a  part  of  said  plant,  or  for  otherwise  providing  a  proper 
plant  for  the  maintenance  of  said  Pass.  In  case  of  the  termination  of  said  contract, 
by  virtue  of  the  j)ro visions  hereof  or  by  expiration  of  said  contract  the  Secretary  of 
War  is  hereby  directed  to  take  charge  of  said  channel,  including  the  jetties,  and  all 
auxiliary  works  connected  therewith,  and  thereafter  to  maintain  with  the  utmost 
eflSciency  said  South  Pass  Channel;  and  for  that  purpose  he  is  hereby  authorized  to 
draw  his  warnmts  from  time  to  time  on  the  Treasurer  of  the  United  States,  until 
otherwise  provided  for  by  law,  for  such  sums  of  money  as  may  be  necessary,  not  to 
exceed  in  the  aggregate  for  any  one  year  one  hundred  thousand  dollars.  In  the 
event  that  the  Secretary  of  War  shall  elect  to  terminate  said  contract,  any  sum  which 
shall  at  that  time  have  been  appropriated  by  Con^ness  to  pay  what  would  be  due  to 
the  heirs  or  legal  representatives  of  said  James  B.  Eads  at  the  expiration  of  said  con- 
tract may  be  used  by  him  in  making  such  payment,  when  he  shall  terminate  the  same, 
anything  in  the  law  making  such  appropriation  to  the  contrary  notwithstanding. 

The  matter  is  having  the  consideration  of  the  Secretary  of  War. 
The  annual  report  of    Major  Adams  is  submitted   herewith  as 
Appendix  U. 

IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  SOUTHERN  LOUISIANA 
AND  EASTERN  TEXAS,  AND  OF  HOMdtJHITTO  RIVER,  MISSISSIPPI. 

This  district  was  in  the  charge  of  Mai.  James  B.  Quinn,  Corps  of 
Engineers,  to  November  30, 1899,  and  of  Maj.  H.  M.  Adams,  Corps  of 
Engineers,  since  that  date,  the  officer  in  charge  having  under  his  imme- 
diate orders  Lieut.  Clarke  S.  Smith,  Corps  of  Engineers,  to  August 
10,  1899.  Division  Engineer,  Col.  Henry  M.  Robert,  Corps  of  Engi- 
neers. 

1.  Chefuncte  jRiver  and  Bogue  Falia^  Louisiana, — Chefuncte  River 
is  tributary  to  Lake  Pontchartrain  and  is  entered  by  the  Bogue  Falia 
about  10  miles  from  its  mouth.  An  examination  in  1879  showed  that 
the  Chefuncte  was  pmctically  not  navigable  above  the  junction  with 
the  Bogue  Falia,  while  the  latter  stream  was  navigable  by  sailing  ves- 
sels to  Covington,  a  distance  of  16  miles  from  its  mouth,  and  by  small 
steamers  to  Grants  Landing,  2  miles  below  Covington.  In  their  origi- 
nal condition  these  streams  were  obstructed  by  snags,  logs,  and  over- 
hanging trees,  and  a  bar  existed  at  the  mouth  of  the  Chefuncte  over 
which  there  was  a  depth  of  4i  feet  during  low  water.     The  whole  of 
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Chefuncte  River,  inside  of  this  bar,  from  the  mouth  to  Bogue  Faliu, 
constituted  a  harbor  with  a  width  varying  from  300  to  800  feet  and  a 
depth  of  15  feet.     In  Bogue  Falia  the  depth  was  5i  feet. 

In  1880  a  project  was  fuiopted  which  provided  for  dredging  the  bar 
at  the  mouth  of  the  Chefuncte  and  the  removal  of  obstructions  from 
this  point  to  Covington,  on  the  Bogue  Falia,  the  estimated  cost  of 
which  was  $5,460.  This  project  was  modified  in  1884  to  provide  for 
building  a  breakwater  820  feet  long  over  the  bar  at  the  mouth  of  the 
river,  at  a  cost  of  $1,500. 

Under  these  projects  the  work  of  improvement  and  maintenance  has 
been  carried  on  since  1880,  the  breakwater  being  constructed  in 
November,  1884. 

The  amount  expended  on  the  improvements  to  June  30,  1899,  was 
$8,439.33.  On  that  date  the  depth  over  the  bar  at  the  mouth  of  the 
Chefuncte  had  shoaled  to  4  feet  at  low  water,  and  several  bars  existed 
in  the  Bogue  Falia,  near  Covington. 

With  $2,000  apj)ropriated  in  1896  and  1899  the  work  of  maintenance 
was  carriea  on  during  the  past  fiscal  year  under  project  approved  March 
24, 1899.  The  bar  at  the  mouth  of  Chefuncte  Kiver  was  dredged  to  a 
depth  of  6  feet  and  a  width  of  60  feet;  several  shoals  and  a  number  of 
otetructions  were  removed  from  Bogue  Falia.  The  Chefuncte  River, 
inside  the  bar,  has  ample  depth  as  far  as  Bogue  Falia,  and  this  latter 
stream  is  navigable  by  vessels  drawing  5i  feet  up  to  Grants  Landing* 
and  for  sailing  vessels  up  to  Covington.  The  streams  are  free  from 
obstructions  between  the  mouth  of  the  Chefuncte  and  Covington,  but 
the  improvement  is  not  permanent,  as  obstructions  continue  to  form. 

Comparative  datement  of  receipts  and  shipments  for  ten  years. 


Year  endlug  May  81— 

Tons. 

Value. 

Increase 
over  previ- 
ous year. 

1891 

46,521 
50,054 
80,284 

242, 4M 
49,778 
67,680 

110,034 
99,505 
97,789 

156,500 

1201,061 
354, 6W 
429,126 
919,699 
850,111 
621,464 
632,894 
723,833 
732,893 
673,000 

Tbfw. 

1892 

4,583 

1898 

1894 

212,180 

1895 

1896 

17,902 
42,354 

1897 

1898 

1899 

Calendar  year  1899 

58,711 

July  1,  1899,  balance  unexpended $2,060.67 

June  30,  1900,  amount  expended  during  fiscal  year 1, 915. 69 

July  1,  1900,  balance  unexpended 144.98 


Amount  that  can  be  profitably  expended  m  fiscal  year  ending  June  30, 
1902.  for  maintenance  of  improvement,  in  addition  to  the  balance  unex- 
pended July  1,  1900 1,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 
of  1899,  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  V  1.) 

^.  Tickfaw  River  and  its  trihutaries^  Louisiana, — ^Tickfaw  River  is 
tributary  to  Lake  Maurepas.  Prior  to  improvement,  tliis  stream  and 
its  navigable  branches,  the  Natalbany,  Blood,  and  Ponchatoula  rivers, 
were  obstructed  by  logs,  snags,  and  trees. 
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The  original  project  for  improvement,  adopted  in  1881,  provided  for 
the  removal  of  obstructions  as  far  as  appropriations  would  pei  mit,  at 
an  estimated  cost  of  $10,230.  Work  under  this  project  was  carried  on 
from  1881  to  1895,  with  appropriations  aggregating  $10,000.  About 
30  miles  of  the  Tickfaw  and  its  tributaries  were  improved,  and  the 
commerce  of  the  rivers  was  increased. 

With  the  $1,000  appropriated  by  act  of  June  3,  1896,  about  2  miles 
of  Tickfaw  River,  near  its  mouth,  was  cleared  of  water  hvacinths,  but 
theplants  accumulated  again,  impeding  navigation  as  before. 

The  amount  expended  on  this  improvement  up  to  June  30, 1899,  was 
$10,893.67. 

At  the  beginning  of  the  past  fiscal  year  the  Tickfaw  and  Natalbany 
rivers  were  obstructed  by  snags,  overhanging  trees,  and  water  hya- 
cinths, and  a  bar  had  formed  at  the  mouth  of  the  Tickfaw;  the  Blood 
and  Ponchatoula  rivers  were  in  fair  condition. 

Act  of  March  3,  1899,  appropriated  $1,000  for  maintenance,  and  the 
work  of  removing  obstructions  was  carried  on,  under  contract,  from 
August  7  to  September  9,  1899.  The  bar  at  the  mouth  of  Tickfaw 
River  was  removed  and  the  channel  cleared  of  obstructions  for  a  dis- 
tance of  13  miles  from  its  mouth.  Obstructions  were  also  removed 
from  the  mouth  of  Natalbany  River. 

The  streams  are  now  in  fair  condition,  except  for  water  hyacinths, 
which  accumulate  very  rapidly.  The  improvement  is  not  considerea 
permanent,  as  obstructions  continue  to  form. 

Tickfaw  River  has  a  navigable  depth  of  6  feet  for  30  miles  from  its 
mouth,  and  Natalbany  has  a  like  depth  for  12  miles  from  its  mouth. 
The  Blood  and  Ponchatoula  rivers  are  used  principally  for  floating 
logs. 

Comparative  statement  of  receipts  and  Mpmentsfor  eight  years. 


Year  ending  May  81— 

Tons. 

Value. 

Increase 
over  previ- 
ous year. 

18B8 

18,994 
40,008 
28,384 
72,861 
58,115 
75,579 
62,961 
79,800 

$169,643 
261,774 
220,666 
858,246 
886,870 
486,388 
888,423 
649,600 

Tons. 

18M : 

26,009 

Ifm         

I^W 

48,467 

1807 

IfiOB 

17,464 

1899 

26,339 

July  1,  1899,  balance  unexpended $1,106.33 

June  30,  1900,  amount  expended  during  fiscal  year 1, 020. 63 

July  1,  1900,  balance  unexpended 85.70 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1902,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1900 1,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 
of  1899,  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  V  2.) 

3.  Amite  Rwer  cmd  Bayou  Mdnchac^  Louisiana, — Amite  River  is 
tributary  to  Lake  Maurepas,  and  Bayou  Manchac  is  the  principal 
tributary  of  Amite  River,  emptying  into  it  about  36  miles  from  the 
mouth.     Prior  to  improvement  these  streams  were  obstructed  by  snags 
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and  overhanging  trees.  The  Amite  River  was  navigable  by  small 
steamers  for  about  45  miles  from  its  mouth,  and  Bayou  Manchac  for  a 
distance  of  10  miles,  but  such  navigation  was  attended  with  danger. 

The  original  project,  adopted  in  1880,  provided  for  clearing  obstruc- 
tions from  Amite  Kiver  above  Bayou  Manchac  as  far  as  appropriations 
would  permit,  so  as  to  obtain  a  channel  of  navigable  widtn  and  5-foot 
depth  at  low  water,  at  a  cost  of  $23, 760.  In  1883  the  project  was  modi- 
fied so  as  to  extend  the  work  from  Bayou  Manchac  to  Lake  Maurepas, 
at  an  additional  cost  of  $8,000.  The  maprovement  of  Bayou  Manchac 
was  added  by  Congress  in  1888  and  a  project  for  the  removal  of  obstruc- 
tions wasr  approved  September  7,  1888. 

The  work  of  improvement  and  maintenance,  under  these  projects, 
was  carried  on  to  May  31,  1895,  from  the  mouth  of  Amite  River  for  a 
distance  of  42  miles,  and  in  Bayou  Manchac  to  Wards  Creek,  a  dis- 
tance of  10  miles  from  its  mouth.  A  turning  basin  for  boats,  author- 
ized by  act  of  1892,  was  made  at  the  mouth  of  Wards  Creek. 

The  sum  of  $28,618.77  was  expended  on  these  improvements  up  to 
June  30,  1899.  At  that  time  navigation  had  become  dangerous  by 
reason  of  obstructions  which  had  formed  in  the  streams  since  1895, 
and  sand  bars  which  had  formed  at  the  mouths  of  Amite  River  and 
Bayou  Manchac. 

With  appropriations  of  $2,500  made  June  3,  1896,  and  $2,500  made 
March  3,  1899,  maintenance  of  the  imurovement  was  carried  on  under 
contract  from  November  15,  1899,  to  March  16,  1900.  The  sand  bars 
at  the  mouths  of  these  streams  were  removed,  and  shoal  places  ia 
Bayou  Manchac  were  dredged.  Obstructions  in  both  streams  were 
removed  as  far  as  the  available  funds  would  allow.  The  cost  of  these 
improvements  was  $4,966.18. 

The  Amite  River  now  has  a  navigable  channel  60  feet  wide  and  5 
feet  deep  for  a  distance  of  42  miles  from  the  mouth,  and  Bayou  Man- 
chac is  navigable  for  10  miles  from  its  mouth  for  vessels  drawing  6 
feet. 

Comparative  statement  of  receipts  and  shipments  for  ten  years. 


Year  ending  May  31— 

Tons. 

Value. 

Increase 
over  previ- 
ous year. 

1891 

17,792 
18,630 
22,099 
167,902 
42,983 
66,103 
49,609 
54,749 
60,805 
69,860 

$300,963 
334,061 
846,257 
796.806 
491,216 
414,246 
616,443 
616,477 
898,121 
1,166,142 

Tbna. 

1892 

788 

1893 

3,569 

1894 

135,808 

1895 

1896 

12,120 

1897 

1898 

5,240 

1899 

6,656 

Calendar  year  1899     

July  1,  1899,  balance  unexpended $5,181.23 

June  30,  1900,  amount  expended  during  fiscal  year 4, 966. 18 

July  1,  1900,  balance  unexpended 215.05 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1902,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1, 1900 2,500.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 
of  1899,  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  V  3.) 
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4^  Closing  crevasse  in  Pass  a  Loutre^  Mississippi  Bvoer, — Pass  a 
Loutre  is  one  of  the  three  outlets  of  the  Mississippi  River.  The  cre- 
vasse forms  an  outlet  from  Pass  a  Loutre  into  an  arm  of  the  gulf 
known  as  Grardeu  Island  Bay,  and  was  caused  by  the  wearing  away 
of  the  south  bank  of  that  pass  at  a  locality  li  miles  below  Head  of 
Passes. 

The  ditch  where  the  crevasse  first  broke  was  3  feet  wide  in  1872, 
and  gradually  increased  from  year  to  year.  In  Januarv,  1891,  the 
crevasse  began  to  widen  rapidly,  but  could  not  be  checked  on  account 
of  high  water  in  the  river.  In  July,  1891,  it  was  860  feet  wide  and  25 
feet  deep.  Several  attempts  were  uiade  near  this  time  by  the  estate  of 
James  B.  Eads  to  close  the  crevasse,  but  it  seemed  a  hopeless  task  and 
was  abandoned.  On  November  18,  1896,  the  crevasse  was  2,230  feet 
wide,  and  on  February  26,  1897,  Congress  appropriated  $250,000  for 
the  closure. 

The  project  approved  July  10,  1897,  provided  for  building  a  dam 
6,650  feet  long,  in  two  sections,  1,900  and  4,750  feet  long,  respectively, 
forming  an  angle  of  112°  at  a  distance  of  3,000  feet  below  the  mouth  of 
the  crevasse,  the  dam  to  be  constructed  of  Wakefield  sheet  piling 
backed  with  a  double  row  of  piles  securely  braced  and  bolted  to  string- 
ers and  the  sheet  piling,  using  a  third  row  of  brace  piles  where  the 
depth  of  water  exceedSi  20  feet. 

Under  this  project  a  contract  for  the  work  was  approved  December 
10,  1897.  Work  was  carried  on  from  December  14,  1897,  to  January 
27, 1898,  and  from  August  5, 1898,  to  November  13, 1898.  On  the  last- 
named  date  the  work  was  considered  completed  and  was  accepted.  At 
that  time  it  seemed  that  the  closure  would  prove  a  permanent  success, 
notwithstanding  the  high  stage  of  the  river.  A  severe  sterm  arose 
that  night  and  on  November  14  the  dam  gave  way  in  two  localities 
and  170  feet  of  it  washed  out.  From  time  to  time  since  then  the  break 
in  the  dam  has  widened,  and  on  June  30,  1900,  it  was  678  feet,  36  feet 
being  lost  within  the  past  year. 

On  February  17, 1898,  Congress  allotted  $10,000  from  this  appropri- 
ation for  the  expenses  of  a  survev  and  report  by  a  Board  of  Engineer 
OflScers  upoji  the  practicability  of  securing  a  channel  of  adequate  width 
and  of  35  feet  depth  at  mean  low  water  of  the  Gulf  of  Mexico  through- 
out Southwest  Pass,  Mississippi  River.  The  survey  was  completed  in 
1898  and  report  submitted  on  January  7, 1899.  This  report  is  printed 
in  House  Doc.  No.  142,  Fifty-fifth  Congrjess,  third  session,  and  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1899,  as  Appendix  U  19. 

The  amount  expended  from  this  appropriation  up  te  June  30,  1899, 
was  $227,256.86,  of  which  $6,723.78  was  for  the  sui-vey  of  Southwest 
Pass. 

No  work  toward  closing  the  crevasse  was  attempted  during  the 
past  year,  the  amount  available  being  insufficient  for  tne  purpose.  An 
inspector  and  watehman  were  kept  at  the  dam  for  part  of  the  year  to 
report  the  conditions. 

July  1, 1899,  balance  unexpended $22,743.14 

June  30, 1900,  amount  expended  during  fisoQ  year 734. 64 

July  1, 1900,  balance  unexpended 22,008.50 

(See  Appendix  V  4.) 

6.  Improvi/ng  ovUetofthe  Mississippi  Hiver. — The  river  and  harbor 
act  of  March  3,  1899,  appropriated '^200,000  for  constructing  a  sill 
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across  Pass  a  Loutre  and  for  constructing  and  operating  two  dredges 
for  improving  the  outlet  of  the  Mississippi  River.  The  act  further 
provided  that  a  continuing  contract  may  be  entered  into  for  these 
unprovements,  not  to  exce^  $300,000,  exclusive  of  the  amount  therein 
appropriated. 
The  item  in  the  act  is  as  follows: 

Improving  outlet  of  the  Mississippi  River  by  constructing  a  sill  across  Pass  a 
Loutre  and  oy  constructing  and  operating  two  dredges,  two  hundred  thousand  dol- 
lars: Provided^  That  a  contract  or  contracts  may  be  entered  into  by  the  Secretary  of 
War  for  such  materials  and  work  as  may  be  necessary  to  carry  on  such  improve- 
ments, to  be  paid  for  as  appropriations  may  from  time  to  time  be  made  by  law,  not 
to  exceed  in  the  aggregate  tnree  himdred  tnousand  dollars,  exclusive  of  tne  amount 
herein  appropriate.  A  board  of  four  eufldneers  shall  be  appointed  by  the  President, 
of  whom  at  least  two  shall  be  from  civil  life,  who  shall  prepare  and  report,  as  soon 
as  conveniently  may  be  done,  a  project  for  securing  a  navigable  channel  of  suitable 
width  and  of  thirty-five  feet  depth  at  mean  low  water  of  the  Gulf  of  Mexico 
throughout  the  Southwest  Pass  of  the  Mississippi  River;  said  board  of  engineers 
shall  submit  detailed  estimates  of  the  cost  of  each  and  every  feature  of  the  project, 
and  they  shall  report  especially  whether  it  is  necessary  to  construct  inner  jetties; 
and  if,  in  their  juagment,  inner  jetties  should  be  constructed,  they  shall  provide  for 
the  location  of  the  same,  so  as  to  involve  the  least  cost  consistent  with  the  safety 
and  eflficiency  of  the  work  hereby  contemplated.  The  sum  of  twenty  thousand 
dollars,  or  so  much  thereof  as  may  be  necessary,  is  hereby  appropriated  to  defray 
the  cost  of  said  board  and  of  the  preparation  of  said  project. 

It  not  being  practicable  to  construct  two  hvdraulic  dredges  of  suffi- 
cient capacity  for  the  desired  work  within  the  limit  of  cost  fixed  by 
the  above-mentioned  law,  Congress  provided  in  the  emergency  river 
and  harbor  act  of  June  6,  1900,  as  follows: 

Outlet  of  Mississippi  River:  Section  one  of  the  Act  entitled  "An  Act  making  appro- 
priations for  the  construction,  repair,  and  preservation  of  certain  public  works  on 
rivers  and  harbors,  and  for  other  purposes,"  approved  March  third,  eighteen  hun- 
dred and  ninety-nine,  be,  and  the  same  is  hereby,  amended  as  follows:  In  the  para- 
graph beginning  "Improving  outlet  of  the  Mississippi  River,"  strike  out  the  word 
"two"  before  the  word  "dredges"  and  insert  in  lieu  thereof  the  words  "one  or 
more." 

The  sundry  civil  act  of  June  6,  1900,  also  contained  the  following 
legislation  affecting  this  work,  viz: 

The  Secretary  of  War  is  hereby  authorized  and  empowered,  in  his  discretion,  in 
case  any  unusual  obstruction  to  navigation  in  the  channel  of  South  Pass,  Mississippi 
River,  should  occur  during  the  fiscal  year  nineteen  hundred  and  one,  to  use  any 
dredges  or  tug  boats  of  the  Mississippi  River  Commission  for  the  purpose  of  remov- 
ing the  same.  And  the  sum  of  twenty-five  thousand  dollars,  or  so  much  thereof  as 
may  be  necessary,  is  hereby  appropriated,  to  be  expended  in  the  discretion  of  the 
Secretary  of  War  in  improving  or  altering  such  dredge  or  dredges  so  as  to  make  the 
same  available  for  use  in  said  South  Pass. 

«  «  *  »  «  »  ♦ 

Improving  Passes  of  the  Mississippi  River:  For  completing  improvement  by  con- 
structing sifi  across  Pass  a  Loutre  and  by  constructing  and  operating  one  or  more 
dredges,  three  hundred  thousand  dollars. 

On  September  23,  1899,  the  Secretary  of  War  approved  a  project 
covering  the  $200,000  appropriated  by  the  act  of  Marcn  3, 1899,  which 
provides  for  the  allotment  of  $50,000  for  sill  construction  and  $160,000 
for  dredges  and  for  the  construction  of  a  mattress  sill,  weighted  with 
stone,  across  the  head  of  Pass  a  Loutre.  Bids  for  the  sill  construction 
were  opened  on  March  7,  1900,  and  on  March  26  the  lowest  bid,  at  a 
total  estimated  cost  of  $171,402.65,  was  accepted.  A  contract  has  been 
entered  into,  and  the  work  was  commenced  July  1,  1900. 

A  project  for  the  expenditure  of  the  appropriation  of  $300,000, 
made  by  the  sundry  civil  act  of  June  6,  1900,  for  completing  the 
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improvement  of  the  passes  of  the  Mississippi  River  by  constructing 
a  sill  across  Pass  a  Loutre,  and  by  constructing  and  operating  one  or 
more  dredges,  was  approved  by  the  Secretary  of  War  July  2,  1900, 
and  provides  for  an  allotment  of  $125,000  for  completion  of  the  sill 
and  $175,000  toward  the  construction  of  one  dredge. 

The  work  of  sill  construction  is  reported  on  by  the  officer  in  local 
charge,  in  Appendix  V  5  herewith. 

Several  other  hydraulic  dredges  being  provided  for  by  the  river  and 
harbor  act  of  March  3, 1899,  the  whole  subject  of  plans  and  specifica- 
tions was  placed  under  the  supervision  of  one  officer.  Plans  and 
specifications  for  a  seagoini;  hydraulic  dredge,  estimated  to  cost 
$325,000,  have  been  prepared,  and  bids  for  such  dredge  will  be  called 
for  in  the  near  future. 

The  law  of  March  3,  1899,  contemplates  the  construction  of  two 
dredges,  and  plans  for  the  second  dredge  are  being  prepared[,  but  its 
construction  can  not  be  provided  for  until  a  further  appropriation  is 
made  by  Congress.  No  estimate  for  such  second  dredge  is  submitted, 
however,  as  tne  total  amount  authorized  by  the  act  of  March  3,  1899, 
has  been  appropriated,  and  the  question  of  an  appropriation  for  the 
second  dredge  will  be  before  Congress  in  connection  with  the  report 
of  the  Boara  of  Engineers  regarding  Southwest  Pass  (referred  to 
below). 

It  is  not  probable  that  any  action  will  be  recommended  under  the 
provisions  of  law  authorizing  the  alteration  and  use  of  dredges  and 
tugboats  of  the  Mississippi  River  Commission,  unless  an  extreme 
emergency  should  arise.  Even  with  such  alterations  as  are  practi- 
cable, the  dredges  would  not  be  especially  adapted  to  working  in  even 
a  Mrtially  exposed  location. 

The  Board  of  Engineers  appointed  to  prepare  and  report  a  project 
for  securing  a  channel  of  35  leet  depth  through  Southwest  Pass  to  the 
Gulf  submitted  a  report  thereon  January  11,  1900.  The  report  was 
transmitted  to  Congress,  and  is  printed  in  House  Doc.  No.  329,  Fifty- 
sixth  Congress,  first  session.     It  is  also  herewith  as  Appendix  V  21. 

July  1,  1899,  balance  unexpended $200,000.00 

Amount  appropriated  by  sundry  civil  act  approved  June  6,  1900 300, 000. 00 

500,000.00 
June  30, 1900,  amount  expended  during  fiscal  year 1, 153.  74 

Jnly  1,  1900,  balance  unexpended 498,846.26 

July  1,  1900,  outstanding  liabilities 1225.26 

July  1,  1900,  amount  covered  by  uncompleted  contracts 171, 402. 65 

171,627.91 

July  1,  1900,  balance  available 327,218.35 

(See  Appendix  V  5.) 

6,  Bayou  Lafourche^  Louibiana, — Bayou  Lafourche  is  an  outlet  of 
the  Mississippi  River,  foiming  a  junction'70  miles  above  New  Orleans. 
It  is  about  105  miles  long,  and  flows  into  the  Gulf  of  Mexico.  In  its 
original  condition  it  was  obstructed  by  logs,  snags,  and  overhanging 
trees.  The  project  of  1879  provided  for  the  removal  of  such  obstruc- 
tions to  improve  low-water  navigation.  Work  under  this  project  was 
carried  on  until  1886,  with  appropriations  aggregating  $30,000. 

The  project  of  June  11, 1886,  provided  for  tne  construction  of  a  lock 
to  connect  the  bayou  with  the  Mississippi  River,  and  for  dredging  a 
channel  75  feet  wide  and  5  feet  deep  at  mean  low  water  of  the  Gulf, 
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at  an  estimated  cost  of  $450,000,  and  $8,000  annually  thereafter  for 
maintenance.  Work  under  this  project  was  confined  to  dredging  to 
maintain  low-water  navigation,  the  appropriations  at  any  one  time 
being  insuflScient  to  warrant  the  commencement  of  the  lock,  and  the 
exigencies  of  conMnerce  not  permitting  a  suspension  of  the  dredging. 

The  project  of  1886  was  modified  on  September  23,  1896,  and  held 
in  abeyance  the  constiniction  of  the  lock,  restricting  opei*ations  to 
dredging  to  maintain  low-water  navigation,  at  an  estimated  cost  of 
$25,000  per  annum. 

The  project  of  July  11,  1895,  for  the  expenditure  of  $40,000  appro- 
priatea  August  18,  1894,  recommended  that  $30,000  be  reserved  for 
the  purchase  of  a  dredge  whenever  it  became  advisable  to  make  such 
purchase. 

Dred^ng  operations,  under  the  modified  project  of  1896,  were  car- 
ried on  m  1 897  and  1898  from  the  head  of  the  bayou  to  about  3  miles 
below  Thibodaux,  improving  about  38  miles  of  channel.  This  improve- 
ment is  not  permanent,  as  sand  bars  form  each  year  after  the  subsid- 
ence of  floods  in  the  Mississippi  River. 

The  amount  expended  on  this  work  up  to  June  30,  1899,  was 
$219,092.83.  At  tnat  date  the  bayou  was  navigable  only  by  flatboats 
drawing  18  inches  of  water,  it  being  low-water  season,  but  during  the 
prevalence  of  high  water  large  steamboats  could  navigate  it. 

The  project  of  July  11,  1895,  so  far  as  the  reservation  of  $30,000  for 
purchase  of  a  dredge  is  concerned,  was  modified  on  December  7, 1899, 
to  allow  the  expenditure  of  $9,000  of  this  amount  in  dredging  to  main- 
tain flatboat  navigation  during  low  water.  With  these  funds  and  the 
$7,500  appropriated  March  3,  1899,  dredging  was  carried  on  from 
August  9,  1899,  to  January  22,  1900.  A  number  of  sand  bars  and 
other  obstructions  were  removed,  and  a  depth  of  3  feet  during  low 
water  was  secured  from  the  head  of  the  bayou  at  DonaldsonviUe  to  a 
point  8  miles  below. 

More  obstructions  having  formed,  the  project  of  July  11,  1895,  was 
further  modified  on  May  11,  1900,  to  allow  the  expenditure  of  funds 
remaining  to  the  credit  of  this  appropriation  in  dredging  during  the 
low-water  season.     It  is  expected  that  this  work  will  soon  commence. 

The  conditions  existing  in  the  bayou  at  this  time  are  the  same  that 
prevailed  on  June  30,  1899.  Steamboats  ply  the  stream  for  about 
eight  months  of  each  year,  but  during  the  remaining  months  the  com- 
merce is  carried  by  flatboats  from  the  Mississippi  Siver.  The  width 
of  the  bayou  at  low  water  is  about  60  feet;  the  navigable  depth  is  18 
inches. 


Comparative  statement  of  receipts  and  shipments  for  ten  years. 

Year  ending  May  SI— 

Tons. 

Value. 

Increase 
over  previ- 
ous year. 

lg91 

217,273 
171,885 
212,476 
278,686 
263,607 
229,891 
217,292 
269,398 
206,616 
167,268 

$8,244,225 
6,660,662 
7,422,286 
8,842,942 
9,224,554 
6,629,237 
4.988,875 
7,867,783 
6,553,864 
5,486,250 

2b»M. 

1892 

1883 

40,501 

1894 

61,210 

1895  .     .             ..                         .               

1896 

1897                                                                                               

1898 

52,106 

1899 

Calendar  year  1899 
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July  1, 1899,  Ijalance  unexpended $33,407.17 

June  30, 19()0,  amount  expended  during  fiscal  year 11, 498. 88 

July  1 ,  1900,  balance  unexpended 21, 908. 29 

July  1, 1900,  outstanding  liabilities 15. 74 

July  1,1900,  balance  available 21,892.66 

{See  Appendix  V  6.) 

7.  Bayou  Plaquemine^  Grand  Rwer^  and  Pigeon  hayovs^  Lov/ir 
siana.—^riox  to  1867  the  largest  steamboats  could  pass  through  Bayou 
Plaquemine  into  Grand  I^ake  and  other  connecting  water  routes,  but 
at  that  time  the  police  jury  of  Iberville  Parish  closed  the  Imyou  by 
means  of  a  dam,  shutting  out  the  waters  of  the  Mississippi.  Grand 
River  and  Pigeon  Bayous  were  obstructed  by  snags,  logs,  overhanging 
trees,  and  sand  bars. 

The  present  project  is  based  upon  legislation  by  Congress,  according 
to  project  and  estimate  submitted  February  11, 1887,  and  provides  for 
dredging  a  channel  in  Bayou  Plaquemine  60  feet  wide  anci  6  feet  deep 
from  deep  water  up  to  tne  Plaquemine  Dike,  constructing  a  lock  to 
connect  tne  bayou  with  the  Mississippi  River,  securing  the  mouth  of 
the  bayou  from  further  caving,  and  removing  obstructions  from  Grand 
River  and  Pigeon  Bayous;  total  estimated  cost,  $1,708,250. 

The  protection  of  the  bank  of  the  Mississippi  River  at  the  mouth  of 
the  bayou  was  added  to  the  improvement  in  1888,  and  in  act  of  July 
13, 1892,  the  improvement  of  Grand  River  and  Pigeon  Bayous  was  also 
incorporated. 

The  act  of  June  3, 1896,  authorized  continuing  contracts  to  be  entered 
into  to  complete  the  project  of  improvement,  not  to  exceed  $1,173,250, 
exclusive  of  the  amounts  therein  and  previously  appropriated. 

The  project  of  1887  was  modified  on  April  10,  1899,  to  allow  for 
dredging  Bayou  Plaquemine  to  a  depth  of  10  feet  and  a  width  of  125 
feet 

Dredging  was  carried  on  in  Bayou  Plaquemine  in  1890,  1891,  1892, 
and  1894,  resulting  in  securing  a  channel  6  feet  deep  and  60  feet  wide 
from  the  mouth  to  the  railroaa  bridge. 

An  allotment  of  $75,000  was  made  from  the  appropriation  of  1888 
for  securing  the  bank  of  the  Mississippi  River  at  the  head  of  the  bayou. 
Five  submerged  spur  dikes,  placed  at  intervals  of  about  900  feet,  with 
intervals  protected  by  revetment,  were  completed  in  1894.  These  dikes 
and  revetments  form  a  continuous  protection  1,400  feet  long  below  the 
site  of  the  lock  and  1,200  feet  above,  with  an  interval  of  500  feet 
opposite  the  lock  site,  left  for  excavating  the  necessary  channel  to  the 

In  1893,  1894,  and  1897  obstructions  were  removed  from  the  mouth 
of  Bayou  Sorrel  and  down  Grand  River  through  Pigeon  Bayou  to 
( f  rand  Lake,  a  distance  of  30  miles.  Flat  Lake,  at  the  mouth  of  Grand 
River,  was  dredged  in  1893  and  1897. 

With  funds  appropriated  in  1894  the  work  of  constructing  a  coffer- 
dam, excavating  and  driving  a  pile  foundation  for  the  lock,  was  car- 
ried on  from  1895  to  1898,  and  completed. 

In  1891  a  project  for  the  construction  of  a  lock  was  submitted,  but 

the  funds  available  were  insufficient  to  warrant  its  commencement  at 

that  time.     The  Board  of  Engineer  Officers  appointed  to  prepare  plans 

and  specifications  estimated  the  cost  of  the  lock  at  $700,000.     Revised 

ENO  1900 24 
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plans  and  specifications  for  the  construction  of  the  lock  and  approaches 
were  approved  October  27,  1897,  and  December  2,  1897,  respectively, 
and  a  continuing  contract  for  the  work  was  entered  into  May  28, 1898, 
and  approved  June  17,  1898.  The  work  was  commenced  in  August, 
1898. 

The  sum  of  $475,806.63  was  expended  on  these  improvements  up  to 
June  30.  1899.  At  that  time  work  on  the  lock  was  in  progress,  the 
lock  pit  naving  been  cleared  of  earth  that  had  caved  in  since  1897,  and 
part  of  the  concrete  floor  having  been  laid.  Bayou  Plaquemine  had  a 
depth  of  6  feet  and  a  width  of  60  feet  from  the  mouth  to  the  rail- 
road bridge,  and  some  obstructions  existed  in  the  bayou  below  that 
point.  Grand  River  was  also  obstructed  by  sand  bars,  snags,  and 
overhanging  trees. 

During  the  past  year  the  contractors  for  the  lock  have  completed 
the  concrete  floor  and  built  up  the  walls  to  a  height  of  19  feet  above 
the  top  of  the  floor.  •  The  5  miter  sills  were  completed,  the  inlet  pipes 
and  18  snubbing  hooks  placed.  Some  extra  piling  was  driven  at  the 
river  end  of  the  lock  to  strengthen  the  foundation,  and  the  alignment 
of  the  sheet  piling  was  restored. 

A  continuing  contract  for  the  construction  of  the  power  house  and 
operating  machinery  for  the  lock,  for  $114,000,  was  entered  into 
November  18,  1899,  and  was  approved  December  30,  1899. 

A  contract  for  the  rectification  of  Bayou  Plaquemine  was  entered 
into  July  15,  1899,  and  work  has  been  carried  on  since  October  29, 
1899.  A  narrow  strip  of  land  at  Dardennes  Bend,  5  miles  from  the 
i*ailroad  bridge,  was  purchased  for  $1,230,  and  a  cut  was  made  through 
the  point  to  avoid  the  sharp  turn  of  the  bayou  at  the  bend.  About 
one-fourth  of  the  work  provided  for  under  the  contract  has  been  com- 
pleted to  the  required  depth  of  10  feet  and  width  of  125  feet 

The  work  of  dredging  and  removing  obstructions  from  Grand  River 
has  been  carried  on  under  contract  since  November  25,  1899.  Bayou 
Plaquemine  was  cleared  of  the  largest  bars  and  other  obstructions 
from  Dardennes  Bend  to  Grand  River,  and  obstructions  in  Grand 
River  were  removed  from  the  mouth  of  Bayou  Plaquemine  to  Pigeon 
Bayou,  a  distance  of  25  miles.  No  work  has  been  done  on  Upper 
Grand  River. 

During  high  water  there  is  a  depth  of  from  10  to  12  feet  in  these 
streams,  but  during  low  water  there  is  only  a  depth  of  4  feet  in  Bay 
Natchez,  an  enlargement  of  Grand  River,  and  4i  leet  in  Flat  Lake,  at 
the  mouth  of  Grand  River. 

Comparative  statement  of  receipts  and  shipments  for  nine  years. 


For  year  ending  May  81— 

Tons. 

Value. 

Incrcflfle 
over  previ- 
ous year. 

1892 

131,876 
78,756 

183,762 

120,642 
92,879 
67,065 
76,626 
89,301 

111,750 

91,843,606 
1,174,760 
666,677 
1,110,130 
284,175 
209.686 
138,708 
178,262 
450,000 

Tbiw. 

1893 

1894 

64,996 

1895 

1896 

1897  

1898 

19,671 

1899            

12,676 

Calendar  year  1899 

22,449 
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July  1,1809,  balance  unexpended $754,193.37 

Amount  appropriated  by  sundry  civil  act  approved  June  6,  1900 200, 000. 00 

954, 193. 37 
June  30, 1900,  amount  expended  during  fiscal  year 195, 437. 42 

July  1, 1900,  balance  unexpended 758,755.95 

July  1,1900, outstanding  liabilities 157,774.36 

July  1, 1900,  amoimt  covered  by  uncompleted  contracts 544, 236. 20 

602, 010. 56 

July  1,1900,  balance  available 156,745.39 

Amount  (estimated)  required  for  completion  of  existing  project 210, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1902,  in  addition  to  the  balance  available  Julv  1,  1900 210,000.00 

Submitted  in  compliance  with  reouirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  ana  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  V  7.) 

8.  Bayou  CourtableoAi^  Louisiana. — Bayou  Courtableau  lies  within 
the  Atcnafalaya  Basin,  and  is  tributary  to  the  Atchafalaya  River. 
Prior  to  improvement  the  Atchafalaya  River  had  formed  a  large  deposit 
of  sand,  known  as  Little  Devil  Bar^  at  the  mouth  of  Bayou  Courta- 
bleau. It  was  proposed  by  the  project  of  1880  to  improve  the  bayou 
below  Port  Barre  by  closing  some  of  the  run-out  bayous,  in  order  to 
confine  the  water  in  the  Q>urtableau,  and  to  wash  out  the  bar  with 
the.  increased  current;  after  this  was  accomplished,  to  construct  a 
timber  lock  and  dam  to  provide  slack- water  navigation  to  Washington, 
La.,  a  distance  of  28  miles.  The  estimated  cost  of  the  improvement 
was  $40,000.  The  project  was  modified  in  1883  to  provide  for  the 
construction  of  a  masonry,  instead  of  timber,  lock,  increasing  the 
original  estimate  to  $78,500. 

With  appropriations  ^gregating  $36,200,  work  was  carried  on  under 
this  project  to  1895.  The  mrger  run-out  bayous  were  closed  with 
dams,  and  the  increased  current  was  effective  in  the  partial  removal 
of  the  bar.  The  dams  were  broken  from  time  to  time,  and  the  bar  at 
the  mouth  of  the  bayou  formed  again.  The  dams  were  repaired  in 
1891  and  subsequent  years.  The  construction  of  a  lock  has  not  been 
commenced,  as  it  is  llelieved  that  it  will  not  be  of  benefit  until  the  bar 
at  the  mouth  is  permanentlv  removed. 

During  the  high  water  of  1896,  a  large  accumulation  of  logs  formed 
at  the  neutralization  point  of  the  ba^ou  current  and  the  bacKwater  of 
the  Atchafalaya.  The  raft  rapidly  increased  in  size  and  density  until 
in  1899  it  was  about  3  miles  long  and  completely  obstructed  navigation. 

An  appropriation  of  $2,500  was  made  June  3,  1896,  but  the  amount 
was  insufficient  for  the  removal  of  the  raft,  and  it  was  held  for  increase. 

The  sum  of  $35,688.14  was  expended  on  this  improvement  up  to 
June  30, 1899.  On  that  day  the  log  raft  still  existed,  and  the  bar  at 
the  mouth  of  the  bayou  had  re-formed. 

Act  of  March  3,  1899,  appropriated  $20,000  for  the  removal  of  the 
raft  and  preventing  its  re-formation.  The  project  approved  April  7, 
1899,  provided  for  removing  the  log  raft  to  restore  navigation,  and  to 
constnict  a  floating  boom  across  the  mouth  of  the  bayou  to  prevent 
the  entrance  of  drift  from  the  Atchafalaya  River. 

During  the  past  year  the  raft  was  removed,  the  logs  being  drifted 
down  the  run-out  oayous,  and  a  channel  from  60  to  110  feet  wide  was 
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secured.  A  log  boom,  floating  between  piles,  was  constructed  at  tlie 
mouth  of  the  Imyou.  It  was  found  that  a  heavy  deposit  of  sediment 
had  been  made  under  parts  of  the  raft,  but  since  the  channel  was 
cleared  some  of  this  secument  has  been  washed  out  by  the  current. 

No  dredging  was  done  on  the  bar  at  the  mouth  of  the  bayou  during 
the  past  year.  Several  of  the  dams  built  to  close  the  run-out  bayous 
are  Woken.  The  bayou  is  not  navigable  except  during  high  water, 
when  small  steamers  can  pass  over  the  bar. 

ComparcUwe  sUiitmerd  of  receipts  and  shipments  for  seven  years. 


Year  ending  May  81— 

Tons     ' 

1 

Value. 

1890 ." 

35,86?! 

82,618 

20,041  1 

14.848 

9,196  1 

4,095  i 

1,994  1 

1 

^,629,684 
3,917,344 

1891 

1892 

994,471 

1893 

677,529 

1894 

485,811 

1895 ^ 

160,787 

1896 , 

103,944 

There  has  been  no  commerce  on  Bayou  Courtableau  since  1896  on 
account  of  a  portion  of  the  stream  being  jammed  with  logs. 

July  1, 1899,  balance  unexpended $23,011.86 

June  30, 1900,  amount  expended  during  fiscal  year 20, 140.  74 

July  1 ,  1900,  balance  unexpended 2, 871. 1 2 

July  1 ,  1900,  outetanding  liabilities 522. 33 

July  1,1900,  balance  available 2,348.79 

(See  Appendix  V  8.) 

9.  Bayou  Teche^  Louisiana. — Bayou  Teche  is  an  important  conmier- 
cial  stream  of  southern  Louisiana,  and  finds  its  outlet  into  the  Gulf  of 
Mexico  through  Atchafalaya  River.  Prior  to  improvement  it  had  a 
depth  of  8  feet  to  St.  Martinsville,  La.,  but  navigation  was  rendered 
dangerous  by  numerous  obstructions.  Above  St.  Martinsville  the 
bayou  was  navigable  by  steamboats  during  high  water.  The  project 
of  1870  provided  for  the  removal  of  obstructions  from  the  head  to  the 
mouth  of  the  bayou.  Work  under  this  project  was  carried  on  from 
1870  to  1886,  the  stream  being  cleared  of  logs,  snags,  wrecks,  over- 
hanging trees,  and  a  number  of  sand  bars.  The  improvement  was  not 
permanent,  and  other  obstructions  formed. 

The  project  of  1891  provided  for  the  removal  of  obstructions 
between  St.  Martinsville,  La.,  and  the  mouth  of  the  bayou,  a  distance 
of  about  80  miles.  Work  under  this  project  has  been  carried  on  since 
1891,  obstructions  being  removed  as  appropriations  were  made. 

The  amount  expended  on  these  improvements  to  June  30,  1899,  was 
$70,695.07.  At  tnat  time  it  was  found  that  the  depth  of  water  in  the 
bayou  had  maintained  itself,  no  new  bars  having  formed,  but  numer- 
ous obstructions,  such  as  sunken  logs  and  wrecks  of  coal  barges,  had 
lodged  in  the  bayou,  endangering  navigation. 

Act  of  March  3,  1899,  appropriated  $10,000  for  continuing  the 
improvement.  During  the  past  j^ear  snagging  operations  were  carried 
on  from  St.  Martinsville,  L^.,  to  the  mouui  of  the  bayou,  resulting  in 
the  removal  of  a  number  of  wrecks  and  other  ol^tinictions.     The 
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stream  was  left  in  better  condition  than  it  has  been  for  some  years. 
It  has  a  navi^ble  depth  of  7  feet  from  the  mouth  to  Franklin,  6  feet 
from  Franklm  to  New  Iberia,  and  5  feet  from  New  Iberia  to  St.  Mar- 
tinsville, La.  During  ten  months  of  the  year  vessels  drawing  5  feet 
can  go  35  miles  above  St.  Martinsville,  and  in  flood  seasons  the  bayou 
is  navigable  to  its  head. 

Comparative  statement  of  receipts  and  shipTnerUs  for  nine  years. 


Year  ending  May  31— 

Tons.- 

Value. 

Increase 
over  previ- 
ous year. 

1892 

64,866 
116,080 
888,164 
279,928 
298,686 
803,029 
288,783 
286,091 
272,976 

9883,110 
6,764,642 
7,378,789 
6,794,483 
4,269,696 
4,103,724 
6,263,067 
6,261,690 
2,744,012 

Tana. 

1898 

60,214 

1894 

268,074 

1896 

1896 

13, 767 

1897 

9,344 

1898 

1899 

47,308 

OAl4>Ti4^(Lr  y^Hir  If^ , 

July  1,  1899,  balance  unexpended 110,304.93 

June  30,  1900,  amount  expended  during  fiscal  year 9, 850. 74 


July  1,  1900,  balance  unexpended  .. 
July  1,  1900,  outstanding  liabilities  . 

July  1,  1900,  balance  available 


454.19 
190.00 


264.19 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1902,  for  maintenance  of  improvement,  in  addition  to  the  balance 
available  July  1,  1900 7,500.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  18i56  and  1867,  of  section  7  of  the  river  and  harbor  act 
of  1899,  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  V  9.) 

JO.  Channel^  hay^  and  jmsses  of  Bayou  Vermilion^  Lmtismna. — 
Before  any  improvement  was  attempted  the  upper  12  miles  of  Bayou 
Vermilion  had  a  depth  of  only  2  feet,  but  below  this  the  depth  was 
not  less  than  5i  feet  through  the  bayou,  bay,  and  passes,  with  a  width 
of  from  100  to  400  feet.  The  channel  was  also  obstructed  by  snags, 
logs,  and  overhanging  trees. 

The  original  project  of  1892  provided  for  the  removal  of  these 
obstructions  and  the  erection  of  guide  piles  to  mark  the  channel  over 
the  bars  in  Vermilion  Bay  and  proviaed  for  a  depth  of  5i  feet  of 
water  up  to  the  railroad  bridge  near  Lafayette,  La.,  a  distance  of  50 
miles,  at  an  estimated  cost  of  ^25,000. 

With  appropriations  aggregating  $12,600  the  removal  of  obstruc- 
tions was  carried  on  in  1892,  1893,  and  1895,  and  the  stream  placed  in 
navigable  condition  to  Broussards  Bridge,  a  distance  of  34  miles  from 
the  mouth.     The  guide  piles  were  driven  in  Vermilion  Bay  in  1893. 

Act  of  June  3, 1896,  appropriated  $1,000  for  continuing  the  improve- 
ment, but  the  amount  was  insufficient  to  cover  the  work  required  and 
was  held  for  increase. 

The  sum  of  $12,479.22  wa»  expended  on  this  improvement  to  June 
30,  1899.  On  that  date  the  bayou  between  Broussards  Bridge  and 
the  railroad  bridge,  a  distance  of  16  miles,  was  unimproved,  and 
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obstructions  had  a^in  formed  from  Broussards  Bridge  to  Abbeville, 
a  distance  of  14  miles. 

The  appropriation  of  1896  was  augmented  by  one  of  $2,500  made 
March  3,  1899.  With  these  funds  work  was  carried  on  from  Novem- 
ber 8,  1899,  to  February  3,  1900,  and  the  stream  cleared  of  obstruc- 
tions from  Abbeville,  La.,  to  the  railroad  bridge.  The  improvement 
is  not  permanent,  however,  as  obstructions  continue  to  form. 

The  bayou  is  now  navigable  for  a  distance  of  30  miles  from  the 
mouth  by  vessels  drawing  6^  feet,  and  from  that  point  to  the  railroad 
bridge  it  has  a  navigable  depth  of  2i  feet. 

Comparative  statement  of  receipts  and  shipments  for  seven  years. 


Year  ending  May  81— 

Tons. 

Value. 

Increase 
over  previ- 
ouByear. 

1894 , 

48,822 
12,993 
13.022 
6,126 
8.862 
14,969 
7,660 

$928,777 
429,172 
856,136 
282,892 
814,616 
820,339 
401,480 

Tons, 

1895 

1896 : 

^ 

1897 

1898 

2,786 
6,107 

1899 

Calendar  year  1899 

July  1,1899,  balance  unexpended $3,520.78 

June  30, 1900,  amount  expended  during  fiscal  year 3, 613. 31 


July  1, 1900,  balance  unexi)ended . 


7.47 


Amount  ( estimated )  required  for  completion  of  existing  project 9, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  endui^  June  30, 

1902,  for  works  of  improvement  and  for  maintenance,  in  addition  to  the 

balance  unexpended  July  1, 1900 9,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 

of  1899,  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  V  10.) 

11.  Mermentau  River  and  tributaries.^  Louisiam/i. — ^A  survey  of  Mer- 
mentau  River  and  its  tributaries  in  1891  showed  depths  varying  from  7 
to  30  feet,  through  Grand  Lake  6  feet  and  below  Grand  L^ke  30  feet, 
diminishing  to  a  depth  of  18  feet  at  the  mouth.  At  the  head  of  the 
lake,  5  miles  above  the  mouth  of  the  river,  was  a  channel  through  the 
shoal  7  feet  deep,  available  for  steamers  but  too  crooked  for  sailing 
vessels.  The  streams  were  also  obstructed  by  snags,  logs,  etc.  The 
width  varied  from  70  feet  at  Vitorborville  to  250  feet  at  the  mouth 
of  the  Nezpique;  from  thence  to  Lake  Arthur  the  average  width  was 
350  feet. 

The  original  project  of  1892  contemplated  the  removal  of  obstructions 
in  the  upper  river  and  of  a  mud  flat  in  the  lower  part;  brush  wing  dams 
to  be  used  in  the  removal  of  the  flat  The  cost  -was  estimated  to  be 
$23,615.25. 

With  an  appropriation  of  $7,500  made  in  1892  snagging  oDerations 
were  carriea  on  under  contract  from  December  8,  1892,  to  March  7, 
1893,  resulting  in  the  improvement  of  the  channel  of  Mermentau  River 
for  38  miles  from  the  lower  end  of  Lake  Arthur. 
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In  1894  an  appropriation  of  $5,000  was  made  for  continuing  the 
improvement,  and  a  project  was  submitted,  but  as  the  funds  available 
were  insufficient  the  amount  was  held  for  increase  before  imdertaking 
further  work. 

A  further  appropriation  of  $5,000  having  been  made  on  June  3, 1896, 
a  project  was  approved  June  15,  1897,  providing  for  construction  of 
brush  dams  in  Mud  Liake  (an  enlargement  of  Mermentau  River),  and 
for  dred^ng  to  secure  inunediate  results.  Under  this  project  work 
was  earned  on  from  December  24, 1897,  to  April  14, 1898.  An  upper 
dam  2,500  feet  long  and  5  feet  wide  and  a  lower  dam  3.000  feet  long 
were  constructed.  The  average  depth  of  both  bars  dredged  is  8  feet, 
width  50  feet 

The  act  of  March  3, 1899,  appropriated  $6,115.25  for  completing  the 
improvement. 

The  sum  of  $16,606.58  was  expended  on  these  imj)rovements  up  to 
June  30, 1899.  From  an  examination  made  at  that  time  it  was  found 
that  the  brush  dams  were  in  reasonably  good  condition,  but  that  the 
channel  through  Mud  La^e  had  shoaled  in  places  because  the  material 
formerly  dredged  had  not  been  deposited  far  enough  away. 

Dredging  operations  were  carri^  on  under  contract  from  November 
6  to  December  22, 1899,  and  a  channel  through  Mud  Lake  6.5  feet  deep 
and  3,877  feet  lonff  was  completed.  The  dredged  material  was  depos- 
ited on  shore,  ana  it  is  believed  that  the  channel  will  now  maintain 
itself. 

Comparative  statement  of  receipts  and  shipments  for  eigfU  years. 


Year  ending  May  81— 

Tons. 

Valpe. 

Increase 
over  previ- 
ous year. 

188B 

16,250 
5,437 
15,955 
16,459 
12,210 
18,650 
22,286 
2,866 

$324,900 
188,950 
300,163 
206,777 
278,286 
850,870 
429,500 
113,769 

Tons. 

1894 

1895           

10,518 

1886 *. 

504 

1897 

I89fi 

6.440 

1899          

8,586 

Calendar  year  1899 

July  1, 1899,  balance  unexpended $7,008.67 

June  30, 1900,  amount  expended  during  fiscal  year 6, 399. 84 

July  1, 1900,  balance  unexpended 1,608.83 

'Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1902,  for  maintenance  of  improvement,  in  addition  to  the  balance  unex- 
oended  July  1, 1900 2,500.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 
of  1899,  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  V  11.) 

liS.  Mouth  and  passes  of  Calcasieu  River^  Louisiana. — ^Prior  to 
improvement  there  was  a  depth  of  6i  feet  of  water  over  the  outer  bar 
at  the  entrance  to  Calcasieu  Ijake.  Calcasieu  Lake,  which  is  16  miles 
lone,  had  a  depth  of  6  feet,  the  depth  over  the  inner  bars  was  3i  feet, 
andfrom  the  upper  bar  to  Lake  Charles,  La.,  there  was  not  less  than 
8  feet  of  water. 
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The  original  project  for  improvement,  adopted  in  1872  and  modified 
in  1881,  provided  for  obtaining  a  channel  of  navigable  width  and 
depth  across  the  inner  bars.  A  channel  8  feet  deep  and  70  feet  wide, 
for  a  distance  of  7,500  feet,  was  dredged  through  the  inner  bars  in 
1874, 1882,  and  1883,  but  in  1885  the  channel  had  shoaled  to  Si  feet. 
In  accordance  with  project  approved  in  1886  the  cut  was  redre^ed 
and  a  plank  revetment  on  eacn  side  of  the  cut  was  commenced.  The 
revetment  was  not  finished,  and  the  cut  again  filled. 

An  appropriation  of  $10,000,  made  in  1888,  for  the  construction  of 
a  revetment,  and  another  of  $75,000,  made  in  1890,  for  constructing- 
jetties,  in  accordance  with  projects  submitted  in  1886,  were  held  for 
increase.  These  amounts  were  supplemented  by  an  appropriation  of 
$100,000,  made  in  1892. 

The  project  approved  August  13,  1892,  under  which  the  present 
work  is  being  conducted,  provides  for  dredging  a  channel  50  feet  wide 
and  8  feet  deep  through  the  inner  bars,  revetting  this  channel  to  pre- 
vent the  return  of  the  dredged  material,  to  build  parallel  jetties  of  brush 
and  stone  at  the  entrance  to  the  outer  pass,  and  to  dredge  out  between 
these  jetties  to  secure  a  depth  of  12  feet,  if  necessary.  The  total 
estimated  cost  of  these  improvements  is  $6()0,000. 

The  revetment  was  completed  August  16,  1893.  Dredging  at  the 
foot  of  Calcasieu  Lake  was  carried  on  in  1894:-95  and  m  1898.  A 
channel  8  feet  deep  and  50  feet  wide  was  secured,  connecting  deep 
water  in  Calcasieu  Ijake  and  Pass.  The  construction  of  the  east  jetty 
at  the  entrance  to  the  pass  was  carried  on  in  1894,  1895,  and  1896  and 
of  the  west  jetty  in  1897. 

The  sum  of  $398,660.30  was  expended  on  these  improvements  up  to 
June  30,  1899.  At  that  time  the  east  jetty  had  a  length  of  7,847  feet 
and  the  west  jetty  2,200  feet.  Both  of  these  jetties  had  been  aamaged 
by  severe  storms.  The  maximum  depth  over  the  shoalest  place 
through  the  outer  jetties  was  7.1  feet.  The  depth  through  the  channel 
over  tne  inner  bars  was  8  feet,  and  the  revetment  was  in  a  dilapidated 
condition. 

With  the  sum  of  $35,000,  appropriated  March  3,  1899,  the  founda- 
tion of  the  west  jetty  was  extended  1,000  feet  during  the  past  year, 
work  being  carried  on  from  January  19  to  April  29,  1900.  This  work 
increased  the  length  of  the  west  jett}^  to  3,200  feet. 

No  work  was  done  on  repairing  the  jetties  and  the  revetment,  which, 
it  is  estimated,  will  cost  $15,500.  The  outer  channel  had  a  depth  of  7 
feet,  and  the  inner  passes  a  depth  of  6i  feet  on  June  30,  1900. 

ComparcUive  statement  of  receipts  and  shipments  for  eight  years. 


Year  ending  May  81— 

Tons. 

Value. 

Increase 
over  previ- 
ous year. 

1898 

207,545 
844,978 
254,894 
202,775 
141,029 
190,017 
174,651 
16,829 

«2, 141, 750 
1,600,574 
788,274 
691,542 
664.870 
745,071 
617,042 
201,090 

Tons. 

18M 

187,428 

1895 

1896 

1897 

1898 

48,988 

1899 

Calendar  year  1899 
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July  1,  1899,  balance  unexpended $37,839.70 

June  30,  1900,  amount  expended  during  fiscal  year 37,232.94 

July  1,  1900,  balance  unexpended 606.76 

Amount  (estimated)  required  for  completion  of  existing  project 220,000. 00 

Amount  that  can  be  i>rofitably  expended  in  fiscal  year  ending  June  30, 

1902,  for  works  of  improvement  and  for  maintenance,  in  addition  to 

the  balance  unexpended  July  1,1900 165,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 

of  1899,  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  V  12.) 

13.  John8(ms  Bayou^  Louisiana, — ^This  stream  is  tributary  to  Sabine 
Lake,  Texas.  A  jpreliminary  survey  of  it  was  made  in  connection 
with  a  survey  of  Sabine  Lake  in  January,  1897.  It  had  a  minimum 
depth  of  12  reet  except  over  a  bar  at  its  mouth,  where  there  was  only 
2i  feet  of  water.  The  estimated  cost  of  removing  the  bar  was  $2,600, 
and  this  sum  was  appropriated  by  act  of  March  3,  1899. 

The  project  approved  April  10,  1899,  provided  for  dredging  the 
channel  6  feet  deep  and  of  such  width  as  funds  would  permit  (estimated 
60  feet),  from  the  6-foot  depth  in  Sabine  Lake  to  the  6-foot  depth  in 
Johnsons  Bayou. 

Dre^ng  was  carried  on  at  the  mouth  of  the  bayou  from  December 
12  to  December  26,  1899,  the  bar  being  removed  and  the  required 
depth  and  estimated  width  obtained. 

Nothing  had  been  expended  on  this  improvement  up  to  June  30, 
1899.  The  commerce  from  January  1  to  December  31, 1899,  amounted 
to  3,163  tons. 

July  1, 1899, balance  unexpended 12,500.00 

June  30, 1900,  amount  expended  during  fiscal  year 2, 261. 36 

July  1, 1900,  balance  unexpended 238.65 

(See  Appendix  V  13.) 

H.  Removing  the  water  hya/dnth^  Louisiana. — ^This  is  a  new  work. 
The  Board  of  Engineers  constituted  in  compliance  with  sundry  civil 
act  of  June  4,  1897,  submitted  a  report  on  November  30,  1898,  rela- 
tive to  the  extermination  of  the  aquatic  plant  known  as  the  water 
hyacinth  from  the  navigable  streams  of  Louisiana  and  Florida.  The 
Board  recommended  the  construction  of  two  boats,  one  for  use  in 
Louisiana  and  the  other  in  Florida,  and  also  the  use  of  log  booms  as 
an  adjunct  to  the  operations  of  the  steamers.  The  report  was  trans- 
mitted to  Congress  and  printed  in  House  Doc.  No.  91,  Fifty-fifth  Con- 
gress, third  session,  and  also  in  Appendix  P  11  of  the  Annual  Report 
of  the  Chief  of  Engineers  for  1899,  paj^e  1613  et  seq. 

In  accordance  wim  the  recommendations  of  the  Board,  Congress  by 
act  of  March  3,  1899,  appropriated  $36,000  for  exterminating  as  far 
as  practicable  the  water  hyacinths  from  the  navigable  streams  of 
Louisiana. 

The  project  approved  May  9,  1899,  {provides  for  the  expenditure 
of  $25,000  for  the  purchase  or  construction  of  a  boat  and  machinery 
suitable  for  raising  the  plants  and  crushing  them,  $10,000  for  conduct- 
ing operations,  and  $1,000  for  constructing  lo^  booms  where  necessary 
to  prevent  entrance  of  the  hyacinths  into  navigable  streams. 
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Under  this  project  a  steamboat  of  suitable  size  was  purchased  dur- 
ing the  past  year  for  $8,000,  and  the  necessary  machinery  for  raising 
and  crushing  the  plants  was  constructed  and  installed  at  a  cost  of 
$4:,750.  A  number  of  repairs  were  made  to  the  hull  of  the  steamer, 
and  it  is  expected  that  tne  work  of  removing  the  hyacinths  will  be 
commenced  early  in  July. 

A  boom  with  a  gate  arranged  to  allow  the  hyacinths  to  float  out  with 
the  tides  and  to  prevent  their  return  was  constructed  at  the  mouth  of 
Bayou  Teche,  Louisiana,  one  of  the  principal  streams  in  Louisiana 
affected  by  the  hyacinths.     This  work  cost  $968.92. 

July  1,  1899,  balance  unexpended $36,000.00 

June  30,  1900,  amount  expended  during  fiscal  year 12, 645. 75 

July  1,  1900,  balance  unexpended 23,354.25 

July  1,  1900,  outstanding  liabilities 5,795.73 

July  1,  1900,  balance  available 17,558.52 

(See  Appendix  V  14.) 

15.  Mouths  of  Sabine  and  Nechea  ri/vers^  Texas, — ^These  streams  are 
tributary  to  Sabine  Lake,  Texas,  and  at  their  mouths  are  about  4 
miles  apart.  Before  any  improvements  were  attempted,  there  was 
only  3i  feet  of  water  over  the  bar  at  the  mouth  of  Sabine  River,  and 
3  feet  over  the  bar  at  the  mouth  of  Neches  River.  Dredging  was 
carried  on  at  the  mouth  of  Sabine  River  in  1880  and  1895,  a  channel 
60  feet  wide  and  7  feet  deep  being  secured.  Dredging  was  also  car- 
ried on  at  the  mouth  of  Neches  River  in  1880,  1889,  and  1895,  a  chan- 
nel 50  feet  wide  and  6  feet  deep  being  provided  for  a  distance  of  8,000 
feet,  but  before  deep  water  in  Sabine  Lake  was  reached  the  funds 
available  were  exhausted. 

A  sui'vey  of  the  mouths  of  these  streams  was  made  in  January, 
1897,  in  connection  with  a  survey  of  Sabine  Lake.  It  was  found  that 
the  channel  at  the  mouth  of  Sabine  River  was  in  good  condition,  there 
being  a  navigable  channel  7  feet  deep  and  50  feet  wide.  The  channel 
at  the  mouth  of  Neches  River  had  shoaled  to  about  4  feet,  but  the  part 
that  had  been  dredged  last  was  in  good  condition. 

The  act  of  March  3,  1899,  appropriated  $10,000  for  improving  the 
mouths  of  these  streams,  the  appropriation  to  include  the  expenses  of 
a  reexamination  of  the  proposed  channel  through  Sabine  I^ke  by  a 
Board  of  Engineer  Officers. 

The  Board  constituted  in  compliance  with  this  act  submitted  on 
August  11,  1899,  a  report  on  the  proposed  channel  through  Sabine 
Lake,  and  the  report  is  printed  in  House  Doc.  No.  100,  Fifty-Sixth 
Congress,  first  session;  it  is  also  herewith  as  Appendix  V  22. 

The  project  approved  July  14,  1899,  provided  for  dredging  a  chan- 
nel from  deep  water  in  the  Neches  River  to  deep  water  in  Sabine  Lake. 
Work  under  this  project  was  carried  on  from  January  2,  to  March  21, 
1900.  A  distance  of  7,829  feet  was  dredged,  giving  a  channel  60  feet 
wide  and  8  feet  deep  at  mean  low  water,  from  the  7-foot  contour  of 
Neches  River  to  the  6-foot  contour  of  Sabine  Lake,  a  total  distance 
of  8,829  feet. 

It  was  found  that  a  shoaling  had  occurred  in  the  outer  end  of  the 
Sabine  River  channel,  and  on  March  3,  1900,  the  remaining  balance 
from  this  appropriation  was  authorized  to  be  expended  in  removing 
this  bar.     Work  was  carried  on  from  March  23  to  April  3, 1900.     A 
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distance  of  2,060  feet  was  dredged,  completing  a  channel  60  feet  wide 
and  7  feet  deep  at  mean  low  water  across  the  bar,  from  the  6-foot  con- 
tour of  Sabine  River  to  the  6-foot  contour  of  Sabine  Lake. 

The  sum  of  $113.01  was  expended  from  this  appropriation  up  to 
June  30,  1899,  for  survey  of  the  proposed  channel  through  Sabine 
Lake. 

The  conunerce  of  the  Sabine  and  Neches  rivers  for  the  calendar  year 
1899  was  141,122  tons. 

July  1,  1899,  balance  unexpended $9,886.99 

June  30,  1900,  amount  expended  during  fiscal  year 9, 812. 28 

July  1,  1900,  balance  unexpended 74. 71 

July  1,  1900,  outstanding  liabilities 74.71 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1902,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1, 1900 4,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 
of  1899,  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  V  16.) 

16.  Sabine  River ^  Texas. — ^This  stream  is  about  470  miles  long,  and 
for  a  ^eater  part  of  its  length  forms  the  boundary  between  Texas  and 
L#ouiBiana.  It  flows  into  the  Gulf  of  Mexico  through  Sabine  Lake. 
Prior  to  improvement  there  was  a  depth  of  3i  feet  oi  water  over  the 
bar  at  the  mouth  of  the  river;  from  tne  mouth  to  Orange,  Tex.,  there 
was  ample  depth;  above  Orange  the  stream  was  obstructed  by  logs  and 

'file  original  project,  adopted  in  1871  and  modified  in  1873,  provided 
for  deepening  the  main  outlet  of  the  river  at  a  cost  of  $18,000. 

The  project  of  1889  provided  for  the  closure  of  two  branches  form- 
ing Ola  River,  to  throw  all  the  water  into  the  "  narrows,"  and  for  the 
removal  of  obstructions.  These  projects  were  comnleted  in  DjBcember, 
1890,  and  a  navi^ble  channel  provided  for  vessels  drawing  5  feet  for  a 
distance  of  30  miles  above  Orange,  Tex. 

The  project  of  1892  provided  for  removing  obstructions  between 
Orange,  Tex.,  and  Sudduths  Blutf,  a  distance  of  50  miles,  at  an  esti- 
mated cost  of  $10,000.     This  work  was  completed  in  1895. 

The  sum  of  $48,799.21  was  expended  on  these  improvements  up  to 
June  30,  1899.  At  that  time  the  dams  built  in  1890  were  in  good  con- 
dition and  fulfilling  the  requirements  for  which  built.  The  river  from 
the  mouth  to  Morgans  Bluff,  a  distance  of  33  miles,  was  in  fairly  good 
condition,  but  obstructions  had  formed  between  Morgans  Bluff  and 
Sudduths  Bluff,  a  distance  of  31  miles,  since  1895. 

With  $2,000  appropriated  in  1896  and  a  like  amount  in  1899,  the 
work  of  maintenance  has  been  carried  on  since  May  17,  1900.  The 
river  has  been  cleared  of  obstructions  from  Morgans  Bluff  to  within 
about  23  miles  of  Sudduths  Bluff,  and  it  is  expected  that  the  latter 
point  will  be  reached  and  the  work  completed  by  July  10,  1900.  ,The 
river  will  then  be  in  good  condition  for  navigation  from  the  mouth  to 
Sudduths  Bluff,  with  the'  exception  of  obstructions  formed  by  floating 
loose  logs. 

Vessels  drawing  5  feet  can  go  64  miles  above  the  mouth  of  the  river, 
and  above  Sudduths  Bluff,  for  about  300  miles,  vessels  of  light  draft 
can  run  during  high  water. 
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In  connection  with  this  work  see  report  (above)  for  improving  the 
mouths  of  the  Sabine  and  Neches  rivers,  Texas. 

Comparative  statement  of  receipts  and  shipments  for  eight  years. 


Year  ending  May  31— 

Tons. 

Valne. 

Increfuie 

overprevi- 

oosyear. 

1893                        

146,863 
245,657 
182,788 
271,257 
245,364 
275,606 
270,642 
407,372 

11,501,280 
1,618,680 
786,044 
979,380 
1,181,164 
1,394,567 
1,106,993 
1,369,681 

Torus. 

1894 

99,294 

1896 

1896 .-. 

96,519 

1897           

1898 

80,142 

1899        

Calendar  year  1899 

186,780 

July  1,1899,  balance  unexpended $3,900.79 

June  30, 1900,  amount  expended  during  fiscal  year 264. 21 

July  1, 1900,  balance  unexpended 3,636.58 

July  1, 1900, outstanding  liabilities $2,816.50 

July  1, 1900,  amount  covered  by  imcompleted  contracts 695. 00 

3,511.50 


July  1, 1900,  balance  available 125.08 

(See  Appendix  V 16.) 

17.  Harbor  at  Sabine  Pass,  Texas. — Sabine  Pass,  about  7  miles  long, 
is  the  outlet  of  Sabine  Lake  into  the  Gulf  of  Mexico.  Prior  to 
improvement  it  had  a  least  depth  of  25  feet,  except  over  a  bar  200  feet 
long  opposite  the  town  of  Sabine  Pass,  over  which  there  was  a  depth 
of  18  leet,  and  a  bar  200  feet  long  opposite  Fort  Point,  where  there 
was  a  depth  of  17  feet.  Beyond  the  shore  line,  where  the  pass  enters 
the  Gulf  of  Mexico,  there  was  a  bar  3i  miles  wide  between  the  interior 
and  exterior  18-foot  bottom  curves,  over  which  there  was  only  a  depth 
of  6  feet  at  mean  low  tides.  Channels  12  and  15  feet  deep  were  dredged 
through  the  outer  bar  in  1878  and  1880,  but  the  improvement  was  not 
permanent  and  the  cuts  soon  filled. 

The  project  of  1882  proposed  to  construct  parallel  jetties  of  brush 
and  stone,  extending  from  shore  across  the  bar  out  to  deep  water  in 
the  Gulf,  the  jetties  to  be  1,800  feet  apart  and  about  4  miles  long; 
dredging  between  jetties  to  be  carried  on,  if  necessary,  to  obtain  deep 
water  through  the  pass  into  the  harbor.  The  estimated  cost  of  the 
improvements  was  ?3, 177, 606. 50. 

By  the  river  and  harbor  act  of  1896  contracts  were  authorized  to  be 
entered  into  for  the  completion  of  the  project  of  improvement,  the 
cost  being  limited  to  $1,050,000. 

Act  of  June  4,  1897,  appropriated  $100,000  for  the  purchase  of  a 
dredge  boat  for  Sabine  Pass,  and  $30,000  for  operating  same  during 
the  fical  year  1898,  and  a  project  to  tnat  effect  was  approved  June  29, 
1895".  There  having  been  delays  in  the  construction  of  the  dredge 
boat  the  project  was  modified  by  act  of  March  17,  1898,  making 
available  for  immediate  use  $15,000  of  the  $30,000  appropriated  for 
dredging. 

Act  of  March  3,  1899,  appropriated  $150,000  for  straightening, 
widening,  and  otherwise  improving  the  main  ship  channel  by  removal 
of  oyster  reefs  and  flatS,  and  other  material,  between  a  point  1,000 
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feet  north  of  the  United  States  life-saving  station  and  a  point  opposite 
the  United  States  light-house.  A  project  covering  the  proposed  work 
was  approved  by  the  Secretary  of  War  on  March  27, 1899. 

The  work  of  jettv  building  began  in  1883,  and,  with  successive 
appropriations,  has  been  carried  on  since  then. 

The  project  approved  December  8,  1896,  for  the  expenditure  of  the 
$1,050,000  authorized  by  act  of  1896,  provides  for  the  construction  of 
5,300  linear  feet,  more  or  less,  of  the  east  jetty,  and  6,600  feet,  more 
or  less,  of  the  west  jetty,  at  a  cost  of  $985,000,  and  that  $65,000  be 
expended  in  the  enlargement  and  maintenance  of  the  dredged  channel. 

A  contract  for  this  work  was  approved  June  22, 1897,  and  work  was 
commenced  on  August  10,  1897.  On  June  30,  1897,  the  east  jetty  had 
a  length  of  19,500  feet,  and  the  west  jetty  14,875  feet;  on  June  30, 

1899,  the  east  jetty  had  been  extended  to  a  length  of  24,800  feet,  and 
the  west  jetty  to  18,575  feet.  About  3,000  feet  of  the  previous  work 
was  capped  In  1897.  Dredging  in  the  channel,  under  this  contract, 
was  earned  on  in  1897  and  1899,  which  increased  the  depth  to  25  feet 
and  the  width  to  100  feet. 

Under  the  act  of  March  17,  1898,  dredging  in  the  channel  was  car- 
ried on  in  July,  1898,  at  a  cost  of  $13,702.97.  The  remainder  of  the 
$30,000  appropriated  June  4,  1897,  not  being  available  after  June  30, 
1898,  reverted  to  the  Treasury.  An  allotment  of  $8,000  from  the 
appropriation  provided  by  the  emergency  river  and  harbor  act  of  June 
6,  1900,  was  made  July  19,  1900,  for  dredging. 

The  sum  of  $2,661,256.24  was  expended  on  these  improvements  up 
to  June  30,  1899. 

During  the  past  fiscal  year  the  east  jetty  was  extended  300  feet, 
making  tne  total  length  25,100  feet,  of  which  21,540  feet  is  capped,  960 
feet  is  riprap  work,  and  2,600  feet  is  foundation  work  only.  The 
west  jetty  was  extended  3,425  feet,  making  the  total  length  22,000 
feet,  of  which  15,250  feet  is  capped,  1^800  feet  is  riprap  work,  and 
4,950  feet  is  foundation  work  only.  It  is  expected  that  jetty  construc- 
tion under  the  present  contract  will  be  completed  in  July,  1900. 

A  contract  for  dredging  in  Sabine  Pass  channel,  within  the  area  pre- 
sc'ribed  by  act  of  March  3,  1899,  was  entered  into  July  27,  1899,  and 
was  approved  September  22,  1899,  but  no  work  was  done  by  the  con- 
tractors except  the  removal  of  1,414  cubic  yards  of  material  in  April, 

1900.  The  contractors  report  that  the  failure  to  comply  with  their  con- 
tract is  due  to  various  causes,  among  which  is  a  deficiency  in  plant  for 
putting  the  material  ashore,  and  that  a  new  hydraulic  pump  nas  been 
order^. 

A  contract  for  the  construction  of  a  hydraulic  dredging  steamer 
with  two  10-inch  pumps  was  entered  into  January  19,  1900,  and  the 
work  of  construction  is  now  in  progress.  The  dredge  boat  should  be 
completed  in  November,  1900. 

Sabine  Pass  now  has  a  navigable  depth  of  21.3  feet,  but  the  bottom 
is  composed  of  soft  miid,  and  a  vessel  recently  went  out  drawing  24.3 
feet. 

There  has  been  an  unusual  and  unexpected  amount  of  settlement  of 
the  jetties,  and  additional  work  is  desirable  beyond  that  contemplated 
by  the  original  project  to  secure  the  full  benefits  of  the  improvement. 
It  is  estimated  by  tne  officer  in  local  charge  of  this  improvement  that 
a  further  expenditure  of  $550,000  for  maintenance^  restoration,  and 
extension  is  necessary. 
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OomparaJtwe  datement  of  receipts  and  shipmenUfor  eight  years. 


Year  ending  May  81— 

Tons. 

Value. 

Increase 
over  previ- 
ous year. 

1893 

15,060 
40,966 
47,691 
48,886 
87,632 
288.400 
826,962 
826, 4»4 

1180,960 

280,189 

252,828 

199,042 

475,288 

2,868,542 

5,451,615 

8,058,162 

7bn«. 

1894 

25,916 
6,726 
1,195 

1895 

1896 

1897 

38,746 
150,768 
88,582 

1898 

1899 

Calendar  year  1899 

July  1,1899,  balance  unexpended $731,196.73 

Amount  appropriated  by  sundry  civil  act  approved  June  6,  1900 36, 000. 00 


June  30, 1900,  amount  expended  during  fiscal  year. 


767, 196.  73 
370, 780. 75 


July  1,1900,  balance  unexpended 396,415.98 

July  1, 1900,  outetanding  liabihties $89,945.76 

July  1, 1900,  amount  covered  by  uncompleted  contracts 265, 403. 37 

355, 349. 13 


July  1,1900,  balance  available 41,066.85 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1902,  for  works  of  improvement  and  for  maintenance,  in  addition  to 
the  balance  available  July  1,1900 356,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 
of  1899,  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  V  17.) 

18,  lloitwchitto  Rivei\  JiHsslssippL — This  is  a  new  work.  About 
8  miles  above  Fort  Adams,  Miss.,  tne  Homochitto  enters  the  Missis- 
sippi River.  For  the  first  3  miles  it  is  called  the  ''Narrows,'*'  and  for 
a  distance  of  12  miles  farther  it  takes  the  name  of  *'01d  River."  A 
preliminary  examination  in  1896  showed  that  the  Narrows  had  a  depth 
of  5  feet  at  low  water  and  a  width  of  150  feet,  except  for  about  1 
mile,  where  it  is  very  narrow  and  shoal.  This  part  of  the  river  was 
obstructed  by  snags  and  trees.  Old  River  is  about  1,000  feet  wide,  2 
feet  deep  over  the  shoalest  places  at  low  water,  and  is  clear  of  obstruc- 
tions. Above  Old  River  the  Homochitto  had  a  navigable  depth  of  8 
feet  and  a  width  of  150  feet  for  a  distance  of  45  miles,  but  was  thickly 
obstructed  by  snags,  logs,  and  overhanging  trees. 

Act  of  March  3,  1899,  appropriated  ^16,000  for  removing  obstruc- 
tions between  the  mouth  of  the  river  and  the  Yazoo  and  Mississippi 
Valley  Railroad^  a  distance  of  about  60  miles,  and  a  project  was 
approved  April  18,  1899,  covering  this  work. 

Work  under  this  project  has  been  carried  on  since  November  27, 
1899.  Obstructions  were  removed  from  the  Narrows,  and  the  action 
of  natural  scour  has  removed  most  of  the  bars.  Obstructions  were 
also  removed  from  9  miles  of  channel  above  Old  River.  The  work 
was  considerably  hindered  by  high  water  during  the  period  from 
February  to  May,  1900.  It  is  expected  that  the  work  under  contract 
will  be  completed  by  July  20,  1900. 
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On  June  30,  1900,  the  channel,  for  a  distance  of  18  miles  from  the 
mouth,  was  navigable  during  high  water  bv  vessels  drawing  6  feet, 
and  during  low  water  by  vessels  drawing  2  feet. 

The  commerce  during  the  past  year  was  3,815  tons. 

July  1,1899,  balance  unexpended 116,000.00 

June  30,  1900,  amount  expended  during  fiscal  year 9, 222. 86 


July  1,1900,  balance  unexpended 6,777.14 

July  1,1900,  outstanding  liabilities $2,780.87 

July  1 ,  1900,  amount  covered  by  uncompleted  contracts 996. 80 

3,777.67 


July  1,1900,  balance  available 2,999.47 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1902,  for  maintenance  of  improvement,  in  addition  to  the  balance 
available  July  1, 1900 2,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 
of  1899,  and  of  sundry  civil  act  of  June  4, 1^97. 

(See  Appendix  V  18.) 

19.  Removvna  »unken  vessels  or  craft  dbstrudina  or  encUmgering 
navigation, — The  removal  of  the  wreck  of  the  bark  Alice  from  the 
channel  at  Sabine  Pass  was  authorized  by  the  Secretary  of  War  on 
April  10,  1900.  This  work  was  commenced  on  May  23  and  completed 
June  30, 1900,  at  a  cost  of  $1,800. 

(See  Appendix  V  19.) 

EXAMINATION  AND  SURVEY  OF  ATCHAFALATA  BAY,  LOUISIANA,  FROM 
THE  MOUTH  OF  ATCHAFALAYA  RIVER  TO  DEEP  WATER  IN  THE  GULF, 
MADE  IN  COMPLIANCE  WITH  R^VER  AND  HARBOR  ACT  APPROVED 
MARCH   3,  1899. 

The  preliminary  examination  and  survey  of  Atchafalaya  Bay^  Loui- 
siana jrvm  the  mouth  of  Atchafalaya  River  to  deep  water  in  the  Gulf 
were  made  b^  the  local  engineers,  and  reports  thereon  dated  April  11, 

1899,  by  Ma],  James  B.  Quinn,  Corps  of  Engineers,  and  January  19, 

1900,  by  Maj.  H.  M.  Adams,  Corps  of  Engineers,  respectively,  were 
submitted  through  the  Division  Engineer,  (5)1.  Henry  M.  Robert,  Corps 
of  Engineers.  The  plan  for  improvement  presented  by  Major  Adams 
in  report  on  sur\"ey  is  estimated  to  cost  $1,939,399.08,  but  in  his  opin- 
ion, concurred  in  by  the  division  engineer,  the  locality  is  not  worthy 
of  improvement  to  the  extent  proposed  in  the  act.  The  reports  were 
transmitted  to  Congress  and  printed  in  House  Doc.  No.  410,  Fifty- 
sixth  Congress,  firpt  session.     (See  also  Appendix  V  20.) 

PROJECT  OF  BOARD  OF  ENGINEERS  FOR  IMPROVEMENT  OF  THE  SOUTH- 
WEST PASS,  MISSISSIPPI  RIVER,  MADE  IN  COMPLIANCE  WITH  RIVER 
AND  HARBOR  ACT  APPROVED  MARCH   3,  1899. 

A  Board  of  Engineers  constituted  in  accordance  with  requirements 
of  the  river  and  harbor  act  of  March  3,  1899,  to  prepare  and  report  a 
project  for  secui'ing  a  navigable  channel  of  suitable  width  and  of  35 


Digitized  by  VjOOQIC 


384    REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

feet  dejjth  at  mean  low  water  throughout  the  Southwest  Pass  of  the 
Mississippi  Rimer ^  submitted  report  dated  January  11, 1900,  with  proj- 
ect for  improvement  at  an  estimated  cost  of  $6,000,000,  and  $150,000 
additional  per  annum  for  maintenance.  The  i^eport  was  transmitted 
to  Congress  and  printed  in  House  Doc.  No.  329,  Fifty -sixth  Congress, 
first  session.     (See  also  Appendix  V  21.) 

REPORT  OF  BOARD  OF  ENGINEERS  ON  REEXAMINATION  OF  PROPOSED 
CHANNEL  THROUGH  SABINE  LAKE,  TEXAS  AND  LOUISIANA,  MADE  IN 
C50MPLIANCE  WITH  RIVER  AND  HARBOR  ACT  APPROVED  MARCH  3, 
1899. 

A  Board  of  Engineers  constituted  in  accordance  with  requirements  of 
the  river  and  harbor  act  of  March  3, 1899,  to  reexamine  and  report  upon 
the  proposed  channel  through  Sabine  Lake^  Texas  and  Louisiana^  sub- 
mitted report  with  plan  for  improvement  via  Route  C,  at  an  estimated 
cost  of  $300,000.  In  the  opinion  of  the  Board  any  channel  through  the 
lake  will  require  dredging  for  maintenance  and  the  report  contem- 
plates the  purchase  of  a  suitable  dredge  at  a  cost  of  $100,000,  and  an 
annual  appropriation  of  $50,000  for  its  operation.  The  repoii;  was 
transmitted  to  Congress  and  printed  in  House  Doc.  No.  100,  Fifty- 
sixth  Congress,  first  session.     (See  also  Appendix  V  22.) 

EXAMINATION  OF  SABIN^   PASS,    TEXAS,    REQUIRED  BY    EMERGENCY 
RIVER  AND   HARBOR  ACT   APPROVED  JUNE  6,  1900. 

The  local  oflScer  was  also  charged  with  the  duty  of  making  j)relimi- 
nary  examination  of  SaMne  Pass^  Texas^  with  a  view  to  winning  and 
straightening  the  main  ship  channel  and  increasing  the  defpth^  if  neces- 
sary^  from  a  point  IfiOu  feet  north  of  the  United  States  life-saviiig 
station  to  Sabvns  LaJce^  required  by  the  emergency  river  and  harbor 
act  of  June  6, 1900,  and  report  thereon  will  be  transmitted  to  Congress 
at  ite  next  session. 

IMPROVEMENT  OF  CERTAIN  RIVERS  AND  HARBORS  IN  TEXAS. 

This  district  was  in  the  charge  of  Capt.  C.  S.  Rich^,  Corps  of 
Engineers.  Division  Engineer,  Col.  Henry  M.  Robert,  Corps  of 
Engineers. 

1,  OaJmeston  Ha/rhor^  Texas.  — Gralveston  Harbor  embi^aces  an  anchor- 
age area  of  over  1,960  acres,  of  which  1,500  acres  has  a  depth  of  more 
than  20  feet,  and  460  acres  has  a  depth  of  more  than  30  feet.  It  affords 
vessels  excellent  shelter  from  storms.  Waterways  connect  it  with 
Houston  and  with  Brazos  River. 

The  entrance  to  this  harbor  was  originally  obstructed  by  two  bars, 
known  as  the  inner  and  outer.  The  natural  depth  on  the  inner  bar 
was  about  9i  feet,  and  on  the  outer  bar  about  12  feet.  These  shallow 
depths  prevented  all  but  the  lightest-draft  vessels  from  using  the  har- 
bor, and  necessitated  the  lighterage  of  cargoes  to  the  larger  vessels 
anchored  in  the  deep  water  beyond  the  outer  bar. 

Prior  to  1874  the  projects  for  improving  this  harbor  related  to  dredg- 
ing operations  on  a  small  scale,  and  were  only  expected  to  afford  tem- 
porary relief  to  navigation. 

The  original  project  for  the  permanent  improvement  of  this  harbor 


Digitized  by  VjOOQIC 


RIVER   AND   HARBOR   IMPROVEMENTS.  3S5 

was  adopted  June  23,  1874,  and  contemplated  the  construction  of  jet- 
ties, which  were  expected  to  deepen  the  channel  on  the  bar  to  18  feet, 
the  cost  being  estimated  at  $1,759,400  (see  Annual  Report  of  the  Chief 
of  Engineers  for  1874,  p.  722  et  seq.).  The  method  used  in  jetty  con- 
struction having  proved  unsatisfactoiy,  the  subject  of  the  improvement 
was  referred  to  a  Board  of  Engineers,  which,  on  June  7, 1880,  formu- 
lated a  modified  project,  which  also  contemplated  the  building  of  jetties 
at  a  cost  of  $1,825,813.  It  was  expected  that,  upon  their  completion,  a 
least  depth  of  25  feet  would  be  obtained  on  the  outer  bar  (see  Annual 
Report  of  the  Chief  of  Engineers  for  1880,  p.  1221  et  sea.).  On  Feb- 
ruary 20,  1886,  a  Board  of  Engineers  again  considered  the  subject  of 
this  improvement  and  adopted  a  modified  project  which  had  in  view  a 
possible  depth  of  30  feet,  by  constructing  the  jetties  to  a  height  of  5 
leet  above  mean  low  tide  and  extending  them  to  the  30-foot  contour  in 
the  Gulf,  and  lo  supplement  the  action  of  the  tidal  scour  by  dredging. 
The  estimated  cost  or  this  revised  project  was  $7,000,000,  in  admtion 
to  sums  previously  spent,  which  amounted  to  $1,478,000,  making  the 
aggregate  cost  of  this  improvement  $8,478,000  (see  Annual  Report  of 
the  Chief  of  Engineers  for  1886,  p.  1294  et  seq.). 

The  total  amount  expended  under  the  foregoing  plans  to  June  30, 
1899,  was  $8,328,265.74,  with  an  additional  sum  of  $100,000  subscribed 
by  the  city  of  Galveston  in  1883. 

This  expenditure  resulted  in  a  depth  of  26  feet  at  mean  low  tide  on 
the  outer  bar,  an  increase  of  14  feet  since  work  began,  and  a  depth  of 
26  feet  at  mean  low  tide  on  the  inner  bar,  an  increase  of  16  feet  auring 
the  same  period.  This  increased  depth  of  water  enabled  vessels  to 
load  to  their  full  capacity  at  the  Galveston  wharves,  thereby  making 
the  lighterage  of  cargoes  no  longer  necessary. 

The  expenditure  during  the  fiscal  year  ending  June  30,  1900,  has 
been  for  operating  the  U.  S.  dredge  (ren.  C,  B.  Uomstock^  in  maintain- 
ing, straightening,  and  widening  the  channel  between  the  jetties, 
expenses  of  resurvey  and  chart  of  Galveston  Bay,  and  contingent 
expenses  of  the  work. 

The  depth  of  water  on  the  outer  and  inner  bars  remains  the  same  as 
at  the  end  of  the  last  fiscal  year. 

At  the  end  of  the  fiscal  vear  the  completed  south  jetty  extended 
35,603  feet.  On  the  same  date  the  completed  north  jetty  extended  a 
distance  of  25,907  feet. 

Conimerce  has  been  greatly  benefited  by  the  improvement  of  this 
harbor,  as  shown  by  the  increased  size  and  tonnage  of  the  vessels  using 
the  port.  The  amount  of  freight  handled  during  the  fiscal  year  was 
1,896,513  tons. 

The  total  amount  of  ocean  commerce  transported  to  and  from  Gal- 
veston during  the  fiscal  year  was:  Cotton  and  cotton  products,  698,365 
tons;  grain,  646,954  tons;  coal,  142,108  tons;  wool,  16,496  tons;  ore, 
7,769  tons;  sugar,  1,064  tons;  general  merchandise,  383,757  tons. 

It  will  be  necessary,  for  a  time  at  least,  to  maintain  a  dredge  at  Gal- 
veston to  remove  any  shoaling  that  may  take  place  in  the  improved 
channel,  and  it  is  estimated  that  $50,000  will  be  required  during  the 
next  fiscal  jrear  for  the  maintenance  and  operation  of  the  dredge  belong- 
ing to  this  improvement.  This  is  the  amount  that  will  be  needed  eacn 
and  every  year  for  this  purpose.  A  reserve  of  at  least  $50,000  should 
also  always  be  on  hand  tor  thejmmediate  repair  of  any  breaches  in  the 
jetties  that  may  be  caused  by  excessive  storms. 
ENG  1900 25 
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July  1,1899,  balance  unexpended $200,034.26 

June  30, 19()0,  amount  expended  during  fiscal  year 56, 813. 37 

July  1, 1900, balance  unexpended 143,220.89 

July  1, 1900,  outstanding  liabilities 2,051.89 


July  1, 1900,  balance  available 141,169.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1902,  for  maintenance  of  improvement,  in  addition  to  the  balance 
available  July  1, 1900 50,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 
of  1899,  and  of  simdry  civil  act  of  June  4,  1897. 

(See  Appendix  W  1.) 

^.  Deepening  the  clmivnel  from  Gal/veston  Harbor  to  Tacas  Clty^  Tex. — 
This  channel  is  designed  to  afford  a  channel  100  feet  wide  at  bottom 
and  25  feet  deep  north  of  Pelican  Island  from  Galveston  Harbor  to 
Texas  City,  Tex.  The  natural  depth  on  the  line  of  the  proposed  chan- 
nel is  from  4  to  8  feet.  During  1895  and  1896  a  channel  16  feet  deep 
was  dredged  by  the  Texas  City  Terminal  Company.  No  work  having 
been  done  since  then,  it  had  at  the  close  of  the  hscal  year  shoaled  nearly 
to  its  natural  depth. 

Bids  received  during  fiscal  vear  ending  June  30,  1899,  were  rejected 
and  new  bids  were  advertised  for  during  the  fiscal  year,  and  contract 
for  dredging  the  proposed  channel  has  been  entered  into,  work  to  com- 
mence, as  extenoed,  June  30,  1900.  No  work  was  done  during  the 
fiscal  year  except  to  mark  out  the  proposed  channel  and  dumping 
grounds,  erect  survey  beacons  and  tide  gauge  house.  At  close  of  fis- 
cal year  contractors  were  on  the  ground  making  preparations  for  com-  • 
mencing  work. 

No  commercial  statistics  for  the  fiscal  j^ear  ending  June  30,  1900, 
could  l>e  obtained. 

July  1,1899,  balance  unexpended $250,000.00 

July  1, 1900,  balance  unexpended 250,000.00 

July  1, 1900,  amount  covered  by  uncompleted  contracts 250, 000. 00 

(See  Appendix  W  3.) 

3,  Impromng  Galveston  Ship  Cham/nel  and  Buffalo  Bayou^  Texas. — 
These  improvements  have  heretofore  been  reported  on  individually 
under  headings  of  "Ship  channel  in  Galveston  Bav,  Texas,"  and 
''Buffalo  Bayou,  Texas."  The  river  and  harbor  act  of  March  3, 1899, 
combines  the  works  under  one  item. 

The  "  ship  channel  in  Gralveston  Bay"  and  "  Buffalo  Bayou  "are  two 
links  in  the  waterway  connecting  Houston  with  deep  water  in  Galves- 
ton Bay,  the  other  links  being  the  San  Jacinto  River  and  the  Morgan 
Canal. 

In  their  natural  state  these  two  waterways  had  a  depth  of  from  4  to 
8i  feet.  The  project  adopted  for  the  improvement  provided  for  a 
channel  100  feet  wide  and  12  feet  deep.  Dredging  was  carried  on  for 
a  number  of  years,  furnishing  a  channel  sufficient  for  the  character 
of  vessels  heretofore  navigating  these  channels. 

No  dredging  work  was  carried  out  during  the  past  year. 

In  1892  the  Government  purchased  the  Morgan  Cut  and  Canal,  5.43 
miles  long,  from  the  Buffalo  Bayou  Ship  Clmnnel  Company  for  the 
^um  of  $92,316.85. 

There  has  been  expended  on  these  channels  to  June  30, 1899,  includ- 
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ing  cost  of  canal,  $1,102,782.66,  and  there  remains  available  for 
expenditure  from  appropriations  made  previous  to  1899  the  sum  of 
$55,560.56. 

An  act  of  Conffress  approved  February  1,  1897,  provided  for  an 
"examination  and  survey  of  a  water  route  from  the  mouth  of  the  jet- 
ties at  the  city  of  Galveston,  Tex.,  through  the  ship  channel  and  up 
Buffalo  Bayou  to  Houston,  Tex."  The  examination  was  made  by  a 
Board  of  Engineers,  and  their  report  is  printed  in  House  Doc.  No.  99, 
Fifty-fifth  Congress,  second  session,  ana  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1898,  page  1515  et  seq. 

The  act  oi  Congress  approved  February  20,  1900  (Public  No.  23), 
entitled  "An  act  to  amend  an  act  making  appropriation  for  the  con- 
struction, repair,  and  preservation  of  pertain  punlic  works  on  rivers 
and  harbors  and  for  otner  purposes,  approved  March  third,  eighteen 
hundred  and  ninety-nine,"  repealed  the  items  of  appropriation  in  the 
river  and  harbor  act  of  March  3, 1899,  relating  to  tne  improvement  of 
Gralveston  ship  channel  and  Buffalo  Bayou,  Texas,  and  the  following 
amendment  was  substituted  in  lieu  thereof,  viz: 

Improving  Galveston  Ship  Channel  and  Buffalo  Bayou,  Texas:  For  improve- 
ment of  the  Galveston  Ship  Channel  and  Buffalo  Bayou,  by  dredging  or  othen^Tise 
in  accordance  with  the  project  submitted  by  a  board  of  engineers  in  the  report  of  a 
eurvey  dated  November  third,  eighteen  hundred  and  ninety-seven,  and  submitted 
by  the  Chief  of  Engineers  in  his  report  for  eighteen  hundred  and  ninety-eight,  in 
volume  one,  pages  two  hundred  and  eighty-eight  and  two  hundred  and  eighty-nine, 
three  hundred  thousand  dollars:  Provided^  That  all  sums  heretofore  appropriated 
and  available  for  work  on  Galveston  Ship  Channel  and  Buffalo  Bayou  are  hereby 
made  available  for  said  project:  Provided  further ,  That  all  of  said  sums  of  money  not 
necessary  for  administration,  surveys,  and  oiiaintenance  be  used  in  improving  division 
one  of  said  survey. 

The  approved  project  for  the  expenditure  of  the  available  funds 
consists  m  dredging  a  channel  about  80  feet  wide  and  17i  feet  deep 
from  deep  water  in  Gralveston  Harbor  through  Gralveston  Bay  and 
Morgan  Cut  (Division  1)  and  constructing  pile  and  brush  dike  from 
Morgan  Cut  to  Redfish  Bar.  The  sum  or  $25,000  is  reserved  for 
expenditure  for  expenses  of  administiation,  surveys,  and  maintenance 
above  Division  1  (through  San  Jacinto  Bay  to  Houston,  Tex.). 

During  the  fiscal  year  the  necessary  surveys  have  been  under  way 
and  bids  were  advertised  for  and  received  for  doing  the  proposed 
work.  Up  to  the  close  of  the  fiscal  year  contract  had  not  been 
awarded. 

No  commercial  statistics  for  the  fiscal  year  ending  June  30,  1900, 
could  be  obtained.  Inquiries  by  letter  were  made,  but  no  replies  had 
been  received  up  to  June  30,  1900. 

SHIP  CHANNEL   IN   GALVESTON   BAY. 

July  1,  1899,  balance  unexpended $48,688.69 

June  30,  1900,  amount  expended  during  fiscal  year 11, 727. 99 

Julvl,  1900,  balance  unexpended 36,960.70 

July  1,  1900,  outstanding  liabilities 750.18 

July  1,  1900,  balance  available 36,210.52 

BUFFALO   BAYOU. 

July  1, 1899,  balance  unexpended $18,612.36 

June  30f  1900,  amount  expended  during  fiscal  year 12. 50 

July  1, 1900, balance  unexpended 18,599.86 
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GALVESTON   SHIP   CHANNEL   AND    BUFFALO    BAYOU. 

July  1, 1899,  balance  unexpended $300,000.00 

July  1, 1900,  balance  unexpended 300, 000. 00 


Amount  (estimated)  required  for  completion  of  existing  project 3,  700, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30, 1902,  in  addition  to  the  balance  unexpende<l  July  1 ,  1900 300, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1 867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  W  4.) 

^.  Operating  and  care  of  Morgan  CaTial^  Texas. — The  expenses  of 
caring  for  this  canal  during  the  fiscal  year  ending  June  30,  1900, 
amounted  to  $360,  which  was  paid  from  the  permanent-indefinite  appro- 
priation provided  by  section  *4,  act  of  July  5,  1884.  A  statement 
contained  in  the  report  of  the  local  engineer  officer  shows  the  items  of 
expenditure. 

(See  Appendix  W  5.) 

5,  Trinity  Ri/ver^  Texa^. — ^The  improvement  of  this  stream  has  been 
limited  to  that  portion  lying  between  the  mouth  and  Liberty  at  the 
head  of  tide  water,  a  distance  of  30  miles.  The  river  empties  into  Gal- 
veston Bay  through  several  mouths  or  passes,  opposite  each  of  which 
a  bar  existed  on  which  the  depth  of  water  did  not  exceed  3i  feet  at 
niean  low  tide. 

The  project  adopted  for  this  improvement  on  June  18,  1878,  con- 
sisted in  the  removal  of  snags  from  the  river  below  Liberty  and  in 
dredging  a  channel  80  feet  wide  by  6  feet  deep  across  the  bar  at  the 
moufli  of  the  pass  then  in  use  by  vessels.  The  estimated  cost  of  the 
work  was  $22,581.40  (see  Annual  Report  of  the  Chief  of  Engineers  for 
1873,  p.  685  et  seq.).  On  May  4, 1889,  an  amended  project  was  adopted. 
It  contemplated  tne  erection  of  two  parallel  jetties  at  the  mouth  known 
as  the  Middle  Pass,  placed  about  275  feet  apart  and  extending  about 
7,750  feet  into  Galveston  Bay;  also  in  closing  the  other  two  principal 
passes  by  submerged  dams,  the  object  being  to  create  and  maintain  a 
channel  6  feet  deep  at  mean  low  tide  at  the  mouth  of  the  river.  The 
revised  cost  of  the  improvement  was  placed  at  $89,500  (see  Annual 
Report  of  the  Chief  of  Engineers  for  1889,  p.  1557  et  seq.). 

The  amount  expended  on  this  improvement  to  the  close  of  the  fiscal 
year  ending  June  30,  1899,  was  $69,444.76. 

At  that  date  the  west  jetty  had  been  completed,  its  length  beinff 
7,359  feet,  and  a  channel  100  leet  wide  by  5  feet  deep  had  been  secured 
at  the  mouth  of  the  river. 

Owing  to  rises  in  the  river  twice  during  the  fiscal  year,  log  jams 
have  had  to  be  removed  from  the  Middle  Pass  of  the  river  and  once 
from  Browns  Pass  to  enable  boats  to  go  up  the  river.  The  cost  of 
removing  these  jams  was  $941.57. 

Work  done  during  the  fiscal  year  was  limited,  for  the  reason  that 
there  was  sufficient  depth  of  water  on  the  bar  at  the  mouth  to  accom- 
modate all  vessels  heretofore  navigating  the  river. 

By  act  of  Congress  approved  March  3,  1899,  an  appropriation  was 
made  for  the  construction  of  a  dredge  boat  and  snaggmg  outfit  in  con- 
nection with  the  improvement  of  Brazos  River  between  Velasco  and 
Richmond,   West  Galveston   Bay  Channel,  Double    Bayou,  and  the 
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mouths  of  adjacent  streams,  which,  by  the  law,  will  be  available  for 
use  on  the  Trinity  River.     (See  report  No.  8  herewith,  p.  391.) 

With  the  $7,000  appropriated  by  river  and  harbor  act  approved 
March  3,  1899,  a  survey  was  made  from  Dallas,  Tex.,  to  the  mouth, 
and  a  log  jam  at  Browns  Pass  removed.  The  report  upon  the  survey 
is  printed  in  House  Doc.  No.  409,  Fifty -sixth  Congress,  first  session; 
it  IS  also  herewith  as  Appendix  W  16. 

No  commercial  statistics  for  the  fiscal  year  ending  June  30, 1900, 
could  be  obtained.  Inquiries  by  letter  were  made,  but  no  replies  had 
been  received  up  to  June  30,  1900. 

July  1,  1899,  balance  unexpended $14,555.24 

Jane  30, 1900,  amount  expended  during  fiscal  year 7, 804. 61 

July  1,  1900,  balance  unexpended 6,750.63 

(See  Appendix  W  6.) 

6.  Channdin  West  Galveston Ba/y,  Texas, — West  Gralveston Bay  is  a 
body  of  water  covering  about  39  square  miles,  and  lies  between  Gal- 
veston Island  and  the  mainland.  It  extends  from  Galveston  Bay  to 
the  west  end  of  Oyster  Bay,  and  is  connected  with  the  Gulf  of  Mexico 
by  San  Luis  Pass,  at  the  western  extremity  of  Galveston  Island,  and 
with  the  Brazos  River  b}'^  the  Galveston  and  Brazos  Canal.  The 
natural  depth  of  the  bay  was  from  2i  to  3  feet. 

The  project  for  improving  the  bay  was  adopted  on  June  13,  1892, 
and  consisted  in  widening,  deepening,  and  straightening  the  channel 
so  as  to  give  a  width  of  200  feet  and  a  least  depth  of  3^  feet  from  Gal- 
veston Bay  to  San  Luis  Pass  and  a  channel  100  feet  wide  and  3  feet 
deep  along  Christmas  Point,  in  Oyster  Bay,  both  channels  to  be  prop- 
erlv  defined  by  beacons.  The  estimated  cost  of  the  improvement  was 
$28,998.80  (see  Annual  Report  of  the  Chief  of  Engineers  for  1892,  p. 
1556  et  seq.).  On  July  8,  1896,  authority  was  given  to  modify  the 
project  so  as  to  aflford  a  depth  of  5  feet  instead  of  3i  feet,  provided 
the  cost  of  the  work  was  not  increased. 

By  act  of  Congress  approved  March  3,  1899,  an  appropriation  was 
made  for  construction  of  a  dredge  boat  and  snagging  outfit  in  connec- 
tion with  improvement  of  Brazos  River,  between  Velasco  and  Rich- 
mond, Double  Bayou,  and  the  mouths  of  adjacent  streams,  which,  by 
the  terms  of  the  law,  will  be  available  for  use  in  West  Galveston  Bay. 
(See  report  No.  8,  herewith,  p.  391.) 

The  amount  expended  to  June  30,  1899,  was  $19,775.97. 

This  expenditure  resulted  in  an  unobstructed  channel  100  feet  wide 
and  from  3  to  3i  feet  deep  from  Galveston  Bay  to  the  Galveston  and 
Brazos  Canal.     Beacons  were  also  erected  to  define  the  channel. 

No  work  was  done  during  the  fiscal  year,  for  the  reason  that  a  greater 
depth  of  water  existed  in  the  bay  than  was  found  in  the  Galveston  and 
Brazos  Canal,  which  is  owned  by  a  private  corporation  having  the 
right  to  charge  tolls,  and  through  which  all  vessels  plying  between 
Gralveston  and  the  Brazos  River  usually  pass. 

No  conmiercial  statistics  for  the  fiscal  year  ending  June  30,  1900, 
could  be  obtained. 

July  1,  1899,  balance  unexpended $5,224.03 

July  1,  1900,  balance  unexpended 5,224.03 

(See  Appendix  W  8.) 
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7.  Mouth  of  Brazos  River  ^  Texas. — ^The  improvement  of  the  mouth  of 
this  stream  has  heretofore  been  undertaken  by  the  Brazos  River  Chan- 
nel and  Dock  Company,  they  having  partially  constructed  a  system  of 
parallel  jetties. 

The  river  and  harbor  act  approved  March  3, 1899,  contains  the  follow- 
ing item: 

Mouth  of  Brazos  River,  Texas:  For  dredging,  and  such  other  work  as  may  be 
deemed  most  effective  in  the  judgment  of  the  Secretary  of  War  in  improving  and 
developing  the  harbor,  eighty-five  thousand  dollars:  Promded,  That  no  part  of  said 
sum  shall  be  exi)ended  until  the  Brazos  River  Channel  and  Dock  Company  shall  file 
with  the  Secretary  of  War  a  transfer  to  the  United  States  of  the  jetties^  and  auxil- 
iary works;  also  a  release  of  all  rights  and  privileges  conferred  upon  said  company 
by  its  charter  or  by  the  Act  of  Congress  approved  August  ninth,  eighteen  hundred 
and  eighty-eight,  to  chai^^  or  collect  tolls  for  the  use  and  navigation  of  said  river; 
and  the  Secretary  of  War  is  directed  to  have  an  examination  made  of  the  mouth  of 
the  Brazos  and  the  jetties,  and  report  to  Congress  the  estimated  cost  of  extending 
the  jetties  one-half  mile,  and  the  estimated  depth  and  width  of  the  channel  to  be 
obtained  by  such  extension,  and  the  estimated  cost  of  obtaining  twenty  feet  of  water 
and  a  channel  one  hundred  and  fifty  feet  wide. 

Under  date  of  April  25,  1899,  the  Bi'azos  River  Channel  and  Dock 
Company  filed  witn  the  Secretary  of  War  a  transfer  to  the  United 
States  of  these  jetties  and  auxiliary  works,  also  a  release  Of  all  rights 
and  privileges  conferred  upon  the  said  company  by  its  charter  or  by 
the  act  of  Congress  approved  August  9, 1888,  to  charge  or  collect  tolls 
for  the  use  and  navigation  of  the  river. 

The  proposed  work  at  this  locality  consists  in  putting  the  present 
jetties  at  the  mouth  of  the  river  in  a  fair  condition  to  resist  the  effects 
of  stoi-ms  and  to  protect  a  dredge  while  working  between  them,  also  to 
make  a  beginning  in  the  construction  of  spur  diKes  to  narrow  the  chan- 
nel between  the  jetties,  and  to  dredge  a  cnannel  as  far  up  as  the  light- 
house to  a  depth  of  18  feet  at  mean  low  tide  and  150  feet  wide. 

The  amount  expended  on  this  improvement  up  to  June  30,  1899, 
was  $142,098.43. 

A  contract  was  entered  into  on  October  19,  1899,  for  doing  the  nec- 
essary jetty  work  at  the  mouth  of  the  river. 

At  the  close  of  the  fiscal  year  ending  June  30,  1900,  the  progress  of 
the  work  was  as  follows: 

Northmst  jetty. — Completed  between  Stations  30  to  35+50,  36  to  39, 
41  to  43,  45  to  47+08  the  end;  blocks  placed  but  not  complete;  more 
blocks  yet  required  between  Stations  29  to  30,  39  to  41,  and  43  to  45. 
Wing  dfams  at  Stations  31  and  39  completed.  Outer  wing  dam  at  Sta- 
tion 46  practically  completed. 

Southfir est  jetty, — Completed  between  Stations  33  and  44;  between 
Stations  44  and  47  block  is  all  placed,  but  more  riprap  is  required  to 
fill  voids  between  blocks.  Between  Stations  30  and  33  the  jetty  is 
practically  completed,  blocks  required. 

The  available  balance  and  any  further  appropriation  will  be  applied 
to  repairing  the  jetties,  building  spur  dikes,  and  dredging. 

The  report  on  examination  of  the  mouth  ot  the  Brazos  River  and  the 
jetties,  as  provided  for  bv  act  approved  March  3,  1899,  was  submitted 
and  is  printed  in  House  boc.  No.  652,. Fifty-sixth  Congress,  first  ses- 
sion: it  is  also  herewith  as  Appendix  W  24. 

No  commercial  statistics  for  the  fiscal  year  ending  June  30,  1900, 
could  be  obtained.  Inquiries  by  letter  were  made,  but  no  replies  had 
been  received  up  to  June  30,  1900. 
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July  1,  1899,  balance  unexpended $85,000.00 

Reallotment  of  balance  of  appropriation  of  act  of  August  5,  1886 16, 651. 57 


101, 651. 57 
June  30,  1900,  amount  expended  during  fiscal  year 33, 866. 56 


July  1,  1900,  balance  unexpended 67,785.01 

Julyl,  1900,  outstanding  liabilities $15,010.77 

July  1,  1900,  amount  covered  by  uncompleted  contracts 25, 091. 62 

40,102.39 

July  1,  1900,  balance  avwlable 27,682.62 

Amount  (estimated)  required  for  completion  of  existing  project 150, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1902,  in  addition  to  the  balance  available  July  1,  1900 120, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  W  9.) 

8.  Improvement  of  the  Brazos  Hwer  between  Velasco  and  Richmond^ 
West  Gal/veston  Bay  Channel^  Dovhle  Ba/you^  and  the  mouths  of  adja- 
cent streams. — ^The  river  and  harbor  act  approved  March  3,  1899,  pro- 
vides as  follows: 

For  the  improvement  of  the  Brazos  River  between  Velasco  and  Richmond,  West 
Galveston  Bay  Channel,  Double  Bayou,  and  the  mouths  of  adjacent  streams,  sixty- 
five  thousand  dollars,  out  of  which  said  sum  a  suitable  dredge  and  snagging  outfit 
may  be  provided  to  cairy  on  said  work  and  to  be  used  on  other  appjroved  projects  on 
the  Texas  coast,  including  streams  emptying  into  the  Gulf  of  Mexico  and  bays  con- 
nected therewith. 

Heretofore  the  projects  embraced  in  this  improvement  have  been 
independent  (see  improving  Brazos  River.  Texas,  between  Velasco  and 
Richmond,  Annual  Report  of  the  Chief  oi  Engineers  for  1895,  p.  1838 
et  seq. ;  improving  channel  of  West  Galveston  Bay,  Annual  Report  of 
the  Cnief  of  Engineers  for  1892jp.  1556  et  seg.,  and  improving  Double 
Bayou,  Annual  Report  of  the  Chief  of  Engineers  for  1898,  p.  287  et 


le  object  of  the  improvement,  in  part,  is  to  obtain  and  maintain  a 
navigable  channel  depth  of  from  4  to  6  feet  across  the  bars  at  the 
mouths  of  most  of  the  streams  and  bayous  along  the  Texas  coast  by 
dredging  and  snagging,  the  plant  to  be  owned  and  operated  by  the 
United  States. 

The  improvement  is  intended  to  develop  a  light-draft  inland  naviga- 
tion tributary  to  Galveston  and  other  Texas  harbors  which  will  afford 
cheap  transpoilation  by  light-draft  steamers  and  barges  to  the  fertile 
coast  country  of  Texas. 

Preliminary  arrangements  have  been  made  for  obtaining  a  suitable 
combined  dredge  ana  snag  boat. 

No  commercial  statistics  for  the  fiscal  year  ending  June  30,  1900, 
could  be  obtained. 

July  1,  1899,  balance  unexpended $65,000.00 

July  1,  1900,  balance  unexpended 65,000.00 


Amount  (estimated)  required  for  completion  of  existing  project Indefinite. 

Amoimt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1902,  in  addition  to  the  balance  unexpended  July  1,  1900 100,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acta  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897, 

(See  Appendix  W  10.) 
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9.  Brazos  Rwer^  Texas. — This  improvement  is  at  present  limited  to 
that  portion  of  the  river  lying  between  Richmond  and  Velaseo,  a  dis- 
tance of  about  89  miles;  its  low-water  level  is  affected  by  the  Gulf  tide 
as  far  up  as  Bolivar  Landing,  40  miles  above  Velaseo.  The  course  of 
the  river  is  tortuous,  and  tne  channel  was  obstructed  by  shoals  and 
snags. 

Tflie  project  for  improvement  was  adopted  June  3,  1896,  and  con- 
sisted in  the  removal  or  snags  and  overhanging  trees.  It  was  estimated 
that  $10,000  would  put  this  portion  of  the  river  in  good  navigable  con- 
dition at  ordinary  stages,  and  that  an  annual  expenditure  of  $2,500 
would  keep  it  in  this  condition  (see  Annual  Report  of  the  Chief  of 
Engineers  for  1896,  p.  1838  et  seq.). 

^o  work  has  been  done  under  this. project,  owing  to  the  unfavorable 
stages  of  water  in  the  river. 

By  act  of  Congress  approved  March  3,  1899,  an  appropriation  was 
made  for  the  construction  of  a  dredge  boat  and  snagging  outfit  in  con- 
nection with  improvement  of  Brazos  River,  West  Galveston  Bay  Chan- 
nel, Double  Bayou,  and  the  mouths  of  the  adjacent  streams.  (See 
report  No.  8,  herewith,  page  391.)  This  plant  will  be  available  for 
use  on  this  river. 

Amount  expended  on  this  improvement  to  June  30,  1899,  $20. 

No  commercial  statistics  for  the  fiscal  year  ending  June  30,  1900, 
could  be  obtained. 

July  1,  1899,  balance  unexpended $4,980.00 

June  30,  1900,  amount  expended  during  fiscal  year 1. 57 

July  1,  1900,  balance  unexpended 4, 978. 43 

(See  Appendix  W  11.) 

10,  Aransas  Pass^  Tkm^.^— Aransas  Pass  is  on  the  south  coast  of 
Texas,  175  miles  southwest  of  Galveston  and  125  miles  north  of  the 
Rio  Grande,  and  is  the  outlet  of  Aransas  Bay  to  the  Gulf  of  Mexico. 
The  area  or  the  bay  is  about  80  square  miles.  It  is  connected  with 
Corpus  Christi  Bay  on  one  side  and  with  the  shallow  bays  of  Mosquite, 
St.  Charles,  and  Copano  on  the  other. 

For  projects  and  work  done  by  the  United  States  Government  and 
private  corporations  at  Aransas  ^rass,  see  Annual  Report  of  the  Chief 
of  Engineers  for  1898,  page  1527  et  seq. 

The  river  and  harbor  act  of  March  3,  1899,  contains  the  following 
item: 

Improving  Aransaa  Pass,  Texas:  For  dredgincand  other  improvement  of  Aransas 
Pass  Harbor,  sixty  thousand  dollars:  Promdedy  That  the  Secretary  of  War  is  hereby 
authorized  to  contract  for  the  removal  of  that  portion  of  the  old  Government  jetty 
in  said  harbor  from  the  end  nearest  the  curved  jetty  constructed  by  the  Aransas 
Pass  Harbor  Company  to  the  wreck  Mary,  in  such  manner  as  to  in  no  wise  interfere 
with  the  curved  jetty  now  located  in  said  harbor:  And  provided  further.  That  said 
contract  shall  not  be  let  by  the  Secretary  of  War,  nor  saia  work  done,  until  the  said 
Aransas  Pass  Harbor  Company  shall  have  properly  released  and  surrendered  all 
rights  and  privile^  heretofore  granted  to  it  in  said  harbor  by  Congress,  also  the 
jetty  constructed  in  said  harbor. 

The  Aransas  Pass  Harbor  Company,  under  date  of  March  27,  1899, 
having  released  and  surrendered  all  rights  and  privileges  heretofore 
granted  to  it  in  Aransas  Harbor  by  Congress,  also  the  jetties  con- 
structed in  said  harbor,  a  project  was  submitted  for  work  at  this 
locality  under  the  appropriation  made  by  the  river  and  harbor  act 
approved  March  3,  1899,  work  to  be  confined  to  constructing  two 
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parallel  jetties;  also  in  removing  a  portion  of  the  old  Government 
jetty  and  in  dredging,  with  a  view  of  obtaining  a  channel  20  feet  deep 
with  a  bottom  width  of  300  feet. 

Between  1879  and  1890  $540,477.65  was  expended  upon  the  improve- 
ment of  Ai-ansas  Pass  and  Bay,  exclusive  of  $9,938.93  subscribed  by  . 
citizens  of  Rockport  and  Corpus  Christi.     The  amount  expended  upon 
present  project  to  June  30,  1899,  $135.70,  was  for  office  expenses,  etc. 

A  contract  was  entered  into  January  8, 1900,  for  dredging,  but  work 
was  not  commenced  during  the  fiscal  year.  The  amount  expended 
during  the  fiscal  year  was  for  office  expenses  and  for  survey  of  the 
locality,  with  a  view  to  the  prepai*ation  of  a  project. 

A  proposal  for  completing  a  portion  of  the  north  jetty  was  opened 
July  30,  1900,  but  the  bid  was  rejected,  as  the  prices  were  excessive. 

Ko  commercial  statistics  for  the  fiscal  year  ending  June  30,  1900, 
could  be  obtained.  Inquiries  by  letter  were  made,  but  no  replies  had 
been  received  up  to  June  30,  1900. 

Jaly  1,  1899,  balance  unexpended ^$100,636.65 

June  30,  1900,  amount  expended  during  fiscal  year 3,515.66 

July  1,  1900,  balance  unexpended 97,120.99 

July  1,  1900,  outstanding  liabilities $35.00 

July  1,  1900,  amount  covered  by  uncompleted  contracts. . .    53, 750. 00 

53,785.00 

July  1,  1900,  balance  available 43,335.99 

Amount  (estimated)  required  for  completion  of  existing  project 1, 680, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1902,  in  addition  to  the  balance  available  July  1,  1900 350, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
.    harbor  acts  of  1866  and  1867  and  of  sundry  civU  act  of  June  4, 18f7. 

(See  Appendix  W  12.) 

11.  Improving  harbor  at  Brazos  Santiago ^^  Tea*, — No  work  has  been 
done  on  this  improvement  since  1884.  This  work  was  dropped  from 
the  list  of  improvements  in  the  Galveston  district  in  Decenaber,  1895, 
and  the  available  balance  returned  to  the  Treasury. 

Owing  to  the  shoaling  of  the  bar,  practically  cutting  off  all  water 
communication,  authority  was  secured  to  use  the  balance,  $57,476. 
remaining  in  the  Treasury,  it  being  the  intention  to  dredge  a  channel 
over  the  bar  to  give  temporary  relief  to  the  locality,  rroject  has 
been  approved  with  a  view  to  hiring  a  dredging  plant.  Bids  for  hiring 
a  plant  were  received  during  fiscal  year,  but  were  rejected  on  account 
of  prices  being  excessive.     New  bids  will  be  called  for. 

The  amount  expended  during  the  fiscal  year  was  for  oflSce  expenses, 
etc. 

No  commercial  statistics  for  the  fiscal  year  ending  June  30,  1900, 
could  be  obtained.  Inquiries  by  letter  were  made,  but  no  replies  had 
been  received  up  to  June  30,  1900. 

July  1,1899,  balance  unexpended $57,476.00 

June  30, 1900,  amount  expended  during  fiscal  year 331. 15 

July  1, 1900,  balance  unexpended 57, 144. 85 

(See  Appendix  W  13.) 

'Includes  a  balance  of  $40,772.35  from  appropriation  of  August  11,  1888,  for 
improving  Aransaa  Pass  and  Bay  up  to  Kockport  and  Corpus  ChriEti. 
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12,  Removi/ng  sunken  vessels  or  craft  obstructing  or  endangering  navi- 
gation,— ^The  wreck  of  the  steamship  City  of  Waco  has  been  a  menace 
to  navigation,  being  in  the  track  of  vesseb  entering  and  leaving  Gral- 
veston  Harbor. 

During  the  fiscal  year  an  examination  of  the  wreck  was  made  and 
an  allotment  made  from  the  permanent-indefinite  appropriation  for 
removing  sunken  vessels  or  craft  obstructing  or  endangering  nav'^- 
tion,  act  of  March  3,  1899,  to  pay  for  the  removal  of  the  wreck;  bids 
were  received  and  contract  awarded.  Contractor  completed  the  work 
February  14,  1900.  The  total  cost  of  examining  wreck,  inspection, 
superintendence,  office  expenses,  and  removing  the  wreck  was  $3,078. 07. 

(See  Appendix  W  14.) 

SURVEY  OF  GALVESTON    BAT  AND  HARBOR,   TEXAS,   REQUIRED    BY  THE 
SUNDRY  CIVIL  ACT  APPROVED  JUNE  4,  1897. 

The  local  officer  was  charged  with  the  duty  of  making  this  survey, 
report  upon  the  results  of  which  will  be  duly  submitted  when  received. 

EXAMINATIONS  AND  SURVEYS    MADE    IN  COMPLIANCE  WITH    RTVER  AND 
HARBOR  ACT  APPROVED  MARCH  3,  1899. 

The  preliminary  examinations  and  surveys  of  the  following  locali- 
ties, required  by  the  river  and  harbor  act  of  March  3, 1899,  were  made 
by  the  local  engineer,  Capt.  C.  S.  Rich6,  Corps  of  Engineers,  and 
reports  thereon  submitted  through  the  Division  Engineer,  Col.  Henry 
M.  Roberts,  Corps  of  Engineers: 

1,  Preliminary  examination  and  survey  of  Turtle  Bavou^  Texas. — 
Captain  Rich6  submitted  reports  dated  July  24,  1899,  and  January  24, 
1900,  respectively,  with  plan  for  improvement,  at  an  estimated  cost  of 
$10,000.  In  the  opinion  of  Captain  Rich^,  concurred  in  by  the  divis- 
ion engineer,  the  locality  is  worthy  of  improvement  as  a  component 
part  of  an  inland  light-draft  navigation  system.  The  cost  of  this  work 
IS  included  in  the  general  estimate  of  $450,000,  embracing  a  number  of 
works,  contained  m  report  on  survejr  of  San  Bernard  Kiver  (Appen- 
dix W  25).  The  reports  were  transmitted  to  Congress  and  printed  in 
House  Doc.  No.  440,  Fifty -sixth  Congress,  first  session.  (See  also 
Appendix  W  150 

2,  Survey  of  Trinity  Hiver,  TexaSy  from  its  Tnouth  to  Dallas,  —Cap- 
tain Rich6  submitted  report  dated  December  23,  1899.  Three  plans 
for  improvement  are  presented,  the  estimated  cost  being — for  a  4-foot 
navigation,  $4,000,000;  for  a  5-foot  navigation,  $4,200,000;  and  for  a 
6-foot  navigation,  $4,550,000.  The  local  officer  considers  the  improve^ 
ment  of  the  river  for  a  4-foot  navigation  from  Dallas  to  the  mouth  not 
only  advisable  but  urgently  necessary;  and  the  division  engineer  states 
that  in  his  opinion  the  river  is  worthy  of  improvement  by  the  General 
Government  to  the  extent  of  providing  a  6-foot  navigation  from  its 
mouth  to  Dallas.  The  report  was  transmitted  to  Congress  and  printed 
in  House  Doc.  No.  409,  Fifty-sixth  Congress,  first  session.  (See  also 
Appendix  W  16.) 

3,  Prdimirmry  examiruUion  and  survey  of  East  Bay  Bayou^  Texas. — 
Captain  Rich6  submitted  reports  date  J  July  24, 1899,  and  January  24. 
1900,  respectively,  with  plan  for  improvement,  at  an  estimated  cost  or 
$10,000.    In  the  opinion  of  the  local  officer  the  locality  is  not  worthy 
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of  improvement  by  the  General  Government  on  its  own  account,  but 
as  a  component  part  of  an  inland  canal  to  connect  Ghdveston  Bay  with 
Sabine  I^ke  it  would  be  worthy  of  improvement,  and  this  opinion  is 
concurred  in  by  the  division  engineer.  The  cost  of  this  work  is  in- 
eluded  in  the  general  estimate  of  $450,000,  embracing  a  number  of 
works,  contained  in  report  on  survey  of  San  Bernard  River  (Appendix 
W  25).  The  reports  were  transmitted  to  Congress  and  prmted  in 
House  Doc.  No.  451,  Fifty-sixth  Congress,  first  session.  (See  also 
Appendix  W  17.) 

4-  PreHrnvnary  examination  and  survey  of  Clear  Creek^  Texas. — Cap- 
tain RichS  submitted  reports  dated  July  24, 1899,  and  January  24, 1900, 
respectively,  with  plan  tor  improvement,  at  an  estimated  cost  of  $10,000. 
In  the  opinion  of  the  local  oflBcer  the  locality  is  worthy  of  improve- 
ment by  the  General  Government  as  a  component  part  of  an  mland 
light-draft  navigation  system,  and  his  views  are  concurred  in  by  the 
division  engineer.  The  cost  of  this  improvement  is  included  in  the 
^neral  estimate  of  $450,000,  embracing  a  number  of  works,  contained 
m  report  on  survey  of  San  Bernard  River  (Appendix  W  25).  The 
reports  were  transmitted  to  Congress  dnd  printed  m  House  Doc.  No.  449, 
Fifty -sixth  Congress,  first  session.     (See  also  Appendix  W  180> 

5.  Prdiminary  exa/minati(m  arid  survey  of  DwKii%8on  Bay  lexas. — 
Captain  Rich6  submitted  reports  dated  Julv  24,  1899,  andi  January  24, 
1900,  respectively,  with  plan  and  estimate  lor  improvement  at  an  esti- 
mated cost  of  $7,500.  In  the  opinion  of  the  local  officer,  concurred 
in  by  the  division  engineer,  the  locality  is  worthy  of  improvement  bv 
the  Geneitil  Government  as  a  component  part  of  an  inland  light-drait 
navigation  system.  The  cost  of  this  work  is  included  in  the  general 
estimate  of  $450,000,  embracing  a  number  of  works,  contained  in  report 
on  survey  of  San  Bernard  River  (Appendix  W  25).  The  reports  were 
transmitted  to  Congress  and  printed  m  House  Doc.  No.  448,  Fifty-sixth 
Congress,  first  session.     (See  also  Appendix  W  19.) 

6>  Prelirninary  examination  and  survey  of  Ch4)<x^  Texas. — 

Captain  Rich6  submitted  reports  dated  July  24, 1899,  and  January  24, 
1900,  respectively,  with  plan  for  improvement  at  an  estimated  cost  of 
$15,000.  In  his  opinion,  concurred  in  by  the  division  engineer,  the 
locality  is  worthy  of  improvement  by  the  General  Government  as  a 
component  part  of  an  inland  light-di"af t  navigation  svstem.  The  cost 
of  tnis  work  is  included  in  the  general  estimate  of  ^50,000,  embrac- 
ing a  number  of  works,  contained  in  report  on  survey  of  San  Bernard  . 
River  (Appendix  W  25).  The  reports  were  transmitted  to  Congress 
and  prin^  in  House  Doc.  No.  445,  Fifty-sixth  Congress,  first  session. 
(See  also  Appendix  W  20.) 

7.  I^di/rmnary  exanninMion  and  swrvey  of  Highland  Bayou^  Texas. — 
Captain  Rich^  submitted  reports  dated  July  24,  1899,  and  Januaiy  24, 
1900,  respectively.     In  his  opinion  the  locality  is  not  worthy  or  im- 

Erovement  by  the  General  Government,  and  his  views  are  concurred  in 
y  the  division  engineer.  The  reports  were  transmitted  to  Congress 
and  printed  in  House  Doc.  No.  452,  Fifty-sixth  Congress,  first  session. 
(See  also  Appendix  W  21.) 

8.  PrdimvnaTy  exa/miTiation  amd  survey  of  Bastrop  Bayou.,  Texas. — 
Captain  Rich6  submitted  reports  dated  July  24,  1899,  and  January  24, 
19iJ0,  respectively,  with  plan  for  improvement  at  an  estimated  cost  of 
120,000;  out  he  states  that  in  his  opinion  the  locality  is  not  worthj^  of 
improvement  by  the  General  Government  at  this  time,  and  his  views 
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are  concurred  in  by  the  division  enrineer.  The  reports  were  trans- 
mitted to  Congress  and  printed  in  House  Doc.  No.  454,  Fifty -sixth 
Congress,  firat  session.     (See  also  Appendix  W  22.) 

9.  Ptmmima/ry  examination  cmd  survey  of  Oyster  Oreek^  Texas. — 
Captain  Rich6  submitted  reports  dated  July  24, 1899,  and  January  24, 
1900,  respectively.  The  plan  presented  for  improvement  is  estimated 
to  cost  $65,000  and  involves  the  purchase  of  the  Galveston  and  Brazos 
Canal  at  an  additional  cost  of  $50,000.  Improvement  of  the  locality- 
is  deemed  by  the  local  officer  to  be  eminently  advisable  as  a  component 
part  of  an  inland  light-draft  navigation  system,  and  this  view  is  con- 
curred in  by  the  division  engineer.  The  cost  of  this  work  is  included 
in  the  general  estimate  of  $450,000,  embracing  a  number  of  works, 
contained  in  report  on  survey  of  San  Bernard  Kiver  (Appendix  W  25). 
The  reports  were  transmitted  to  Congress  and  printed  m  House  Doc. 
No.  447.  Fifty-sixth  Confess,  first  session.    (See  also  Appendix  W  23). 

10.  pTeLlminary  examination  and  survey  of  mouth  of  Brazos  River ^ 
TexaSy  with  estimates  of  the  cost  of  extendi/na  the  jetties  one-half  mile^ 
of  the  depth  and  vyidth  of  channel  to  he  obtavned  hy  such  extension,  ana 
of  the  cost  of  obtaining  W  feet  of  water  and  a  channel  160  feet  wide. — 
Captain  Rich^  submitted  report  dated  April  18, 1900^  and  in  compliance 
wifli  requirements  of  the  act  he  submits  the  following: 

So)  Efitimated  cost  of  extending  the  jetties  one-half  mile.  $1,100,000,  in  addition 
1165,000  re(]|uired  under  existing  project  for  repairing  ana  completing  the  present 
jetties,  the  estimate  being  based  upon  the  supposition  t^t  the  ext^ision  work  can  be 
placed  under  one  contract. 

{h)  The  extension  of  the  jetties  one-half  mile  would  not  of  itself  improve  the 
channel,  but  if  supplemented  by  dred^g  and  a  system  of  spur  dikes  to  contract  the 
channel  to  about  440  feet  between  jetties,  estimate  to  cost  $200,000,  a  channel  depth 
of  20  feet  and  width  of  150  feet  could  be  practiadly  constantly  maintained  by  an 
expenditure  of  $30,000  annually. 

\c)  Estimated  cost  of  obtaining  20  feet  of  water  and  a  channel  150  feet  wide:  (1) 
By  jetty  extension,  spur  dikes,  and  dredging,  $1,300,000,  and  $30,000  annually  for 
maintenance,  or  (2)  by  dredging  alone,  $375,000,  and  $40,000  annually  for  main- 
tenance. 

In  the  opinion  of  Captain  Rich6,  concurred  in  by  the  division  engi- 
neer, the  best  method  of  improvement  is  by  dred^ng  alone. 

The  report  was  transmitted  to  Congress  and  printed  in  House  Doc. 
No.  652,  Fifty-sixth  Congress,  first  session.  (See  also  Appendix 
W24.) 

11.  Preliminary  examivnation  and  survey  of  San  Bernard  Biver^ 
Texas. — Captain  Kich6  submitted  reports  dated  July  24,  1899,  and 
January  24,  1900,  respectively.  He  presents  a  plan  tor  improvement 
by  jetties  at  an  estimated  cost  of  $300,000,  and  $5,000  annually  for 
maintenance,  but  states  that  the  river  can  be  improved  in  anotlier  and 
more  useful  manner  by  connecting  the  river  witn  Brazos  River  to  the 
east  and  Matagorda  Bay,  via  Caney  Creek,  to  the  west,  the  cost  of 
the  work  being  estimated  at  $270,000,  exclusive  of  right  of  way, 
which,  in  the  opinion  of  Captain  Riche,  should  be  donated  by  the 
owners.  As  a  coinponent  part  of  an  inland  light-draft  navigation 
system,  the  local  officer  is  oi  opinion  that  the  San  Bernard  is  worthy 
of  improvement  by  the  General  Government  in  the  manner  indicated, 
and  his  views  are  concurred  in  by  the  division  engineer. 

Plans  for  improvement  of  a  number  of  streams  in  the  vicinity  of 
San  Bernard  River  have  been  presented  by  Captain  Rich^  in  compli- 
ance with  the  requirements  of  the  river  and  harbor  act  of  March  3, 
1899,  and  he  states  that  their  improvement  can  be  contracted  for  much 
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more  advantageously  by  including  them  under  one  appropriation.  He 
therefore  presents  a  general  estimate  for  work*  as  proposed,  viz, 
$4:50,000.  This  sum  includes  contingencies  and  $50,000  for  purchase 
of  the  Gkilveston  and  Brazos  Canal. 

The  reports  were  ti'ansmitted  to  Congress  and  printed  in  House 
Doc.  No.  446,  Fifty -sixth  Congress,  first  session.  (See  also  Appendix 
W25.) 

12.  PreUminanry  examination  and  survey  of  Caney  Creek^  Texas, — 
Captain  Rich6  submitted  reports  dated  July  ^,  1899,  and  January  24, 
1900,  respectively,  with  plan  for  improvement  at  an  estimated  cost  of 
$20,000,  the  locahty  being  considered  by  him  to  be  worthy  of  improve- 
ment by  the  General  Government  as  a  component  part  of  an  inland 
li^ht-draft  navigation  system,  and  his  views  are  concurred  in  by  the 
division  engineer.  The  cost  of  this  work  is  included  in  the  general 
estimate  oi  $450,000,  embracing  a  number  of  works,  contained  in 
report  on  survey  of  San  Bernard  Kiver  ^Appendix  W  25).  The  reports 
were  transmitted  to  Congress  and  printed  in  House  Doc.  No.  450, 
Fifty-sixth  Congress,  first  session.     (See  also  Appendix  W  26.J 

13.  PteLirriinary  examination  of  Colorado  JRwer^  lexas,,  jrom  its 
mouth  to  the  foot  of  the  great  ro/if.— Captain  Rich^  submitted  report 
dated  October  20, 1899.  It  is  his  opinion,  concurred  in  by  the  division 
engineer,  and  by  me,  that  the  locality  is  not  worthy  of  improvement 
by  the  General  Government.  The  report  was  transmitted  to  Congress 
and  printed  in  House  Doc.  No.  57,  Fifty-sixth  Congress,  first  session. 
(See  also  Appendix  W  27.) 

IJi^  Preliminary  exa/minaiionfor  canal  around  the  raft  in  Colorado 
River^  in  Matagorda  County^  Tex. — Captain  Rich6  suomitted  report 
dated  July  24,  1899.  In  his  opinion,  concurred  in  by  the  division 
engineer,  and  by  me,  the  locality  is  not  worthy  of  improvement  by  the 
General  Government.  The  report  was  transmitted  to  Congress  and 
printed  in  House  Doc.  No.  IM,  Fifty-sixth  Congress,  first  session. 
(See  also  Appendix  W  28.) 

15.  Prdiminary  examinaMon  of  harbor  at  Alligator  Head.,  in  Mata- 
aorda  Bay.^  Texas. — Captain  Rich^  submitted  report  October  20, 1899. 
He  is  of  opinion  that  the  locality  is  not  worthy  of  improvement  by  the 
General  Government  at  the  present  time  and  his  views  are  concurred 
in  bv  the  division  engineer,  and  by  me.  The  report  was  transmitted 
to  CJongress  and  printed  in  House  Doc.  No.  71.  Fifty-sixth  Congress, 
first  session.     (See  also  Appendix  W  29.) 

16.  Preliminary  examination  of  harbor  at  Brazos  Santiago.,  off  Point 
Isabd^  Texas. — Captain  Rich6  submitted  report  October  19,  1899.  In 
his  opinion,  concurred  in  by  the  division  engineer,  and  by  me,  the 
locality  is  not  worthy  of  improvement  by  the  General  Government  in 
the  manner  indicated  at  the  present  time.  The  report  was  transmitted 
to  Congress  and  printed  in  House  Doc.  No.  60,  Fifty-sixth  Congress, 
first  session.     (See  also  Appendix  W  30.) 

EXAMINATIONS  BIX^UIRED  BY  EMEKGENCY  RIVER  AND  HARBOR  ACT 
APPROVED  JUNE   6,  1900. 

The  local  officer  was  also  charged  with  the  duty  of  making  prelimi- 
nary examinations  of  the  foUowmg  localities,  required  by  the  emer- 
gency river  and  harbor  act  of  June  6,  1900,  and,  if  possible,  reports 
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thereon  will  be  submitted  in  time  for  transmission  to  Congress  at  its 
next  session: 

i.  Trinity  River  ^  Texas^  jrom  the  city  of  DaUm  to  the  dty  of  tort 
Worthy  with  a  vietjo  to  securing  a  navigable  depth  of  J^B^  and  6  feet^ 
respectimeiy. 

^.  Galveston  Bay^  TeoBOSy  with  a  view  to  loidefiing^  deepening,  and 
extending  the  present  channel  from  a  point  where  it  now  is  of  sufficient 
width  and  depth  to  a  point  opposite  Twerdieth  si/reet;  thence  to  a  point 
opposite  Thirty-fifth  street;  thence  to  a  point  opposite  Fifty -fi/rst  street^ 
with  a  report  as  to  the  rdative  itnportaTice  of  the  respectvoe  sections, 

3.  Oatveston^  Tex.,  inner  harbor, 

4.  Brazos  livDer^  Texas^  from  its  mouth  to  the  city  of  Waco^  with  a 
view  to  procuring  a  namgaole  depth  of  4,  6^nd  6  jeet^  first  ^  froTn  its 
mouth  to  the  town  of  Old  Washzngton^  in  Washingt(xn  Cownt/y;  second^ 
from  scM  town  of  Old  Washington  to  the  city  of  Waco. 

WESTERN    RIVERS. 

IMPROVEMENT  OF  CERTAIN  RIVERS  AND  WATERWAYS  IN  LOUISIANA, 
TEXAS,  ARKANSAS,  AND  MISSISSIPPI  TRIBUTARY  TO  MISSISSIPPI 
RIVER;  WATER  GAUGES  ON  MISSISSIPPI  RIVER  AND  PRINCIPAL 
TRIBUTARIES. 

This  district  was  in  the  charge  of  Maj.  J.  H.  Willard,  Corps  of  Engi- 
neers, to  December  29,  1899,  and  of  Maj.  Thomas  L.  Casey,  Corps  of 
Engineers,  since  that  date.  Division  Engineer,  Col.  Henty  M.  Rooert, 
Corps  of  Engineers. 

1.  Red  Ewer^  Louisiana^  Arkamsas^  a/nd  Indian  Territory. — ^This 
improvement  was  begun  in  1828,  and  appropriations  aggregating  $535,- 
765.50  were  made  between  1828  and  1852.  Between  1841  and  1852  no 
appropriation  was  made,  and  a  longer  interval  elapsed  J)etween  1852 
and  1872,  during  which  the  results  of  former  work  were  lost. 

The  present  improvement  commenced  in  1872.  At  that  time  the 
river  above  Shreveport.  La.,  was  closed  b/  the  great  raft,  32  miles  long 
and  increasing  with  eacn  flood;  below  Shreveport  the  river  was  aflfected 
seriously  by  the  gradual  enlargement  of  Tones  Bayou  outlet,  which 
depleted  the  main  channel  and  tSreatened  its  closure  to  navigation;  the 
falls  at  Alexandria  were  impassable  at  low  stages;  snags,  stumps, 
sunken  logs,  and  leaning  timber  rendered  navigation  difficult  and  dan- 

ferous  the  entire  length  of  the  river,  and  more  than  a  hundred  steam- 
oat  wrecks  lay  in  the  channel  between  Fulton,  Ark.^  and  the  mouth. 
The  project  adopted  in  1872  contemplated  removing  the  raft  and 
closing  Tones  Bayou.  It  has  been  amplified  since  to  include  the 
removal  of  jams,  snags,  wrecks,  leaningtimber,  etc. ;  openingand  enlarg- 
ing the  channel  through  the  falls  at  Alexandria,  deepening  shoal  places, 
closing  outlets,  and  fixing  caving  banks;  to  improve  and  keep  naviga- 
tion open  from  the  head  of  Atchafalaya  River,  Louisiana,  to  Fulton, 
Ark. ,  508. 6  miles.  The  nature  of  the  work  requires  that  it  be  continued 
for  many  yeai*s,  and  no  estimate  for  completion  is  given  on  this  account. 
The  river  and  harbor  act  of  March  3, 1899,  provided  for  extending  work 
above  Fu^t^n  to  mouth  of  Kiamichi  River,  Indian  Territory,  previously 
carried  on  under  separate  appropriations. 
The  river  and  harbor  acts  of  July  13,  1892,  and  August  18,  1894, 

grovided  that  work  under  the  appropriations  of  these  acts  for  Red 
iver  should  be  carried  out  in  accordance  with  the  plan  of  Maj.  J.  H. 
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Willard,  Corps  of  Engineers,  the  officer  in  local  charge  of  the  work. 
Major  Willard's  plans  included  the  "construction  of  a  substantial  sys- 
tem of  levees  to  restrain  the  greatest  floods,  either  alone  or  in  partner- 
ship with  the  riparian  States.''  The  construction  of  levees  was  begun 
by  the  United  States  in  1892,  in  conjunction  with  the  State  of  I^u- 
isiana  and  local  levee  districts,  in  accordance  with  what  was  understood 
to  be  the  will  of  Congress  as  expressed  by  the  wording  of  the  item  of 
appropriation.  In  the  succeeding  five  years  the  United  States  built, 
under  appropriations  of  1892,  1894,  and  1896,  12.54  miles  of  new  line 
and  repaired  and  enlarged  5.74  miles  of  old  work,  containing  1,275,344 
cubic  yards,  at  a  cost  of  $182,856.06. 

The  amount  expended  from  1872  to  June  30, 1899,  was  $1,409,009.95, 
with  the  following  results:  In  the  old  raft  region  there  flowed  in  the 
course  marked  out  for  it  a  broad  and  deep  river,  safe  at  all  but  the 
lowest  stages,  with  a  channel  constantly  scouring,  the  bottom  having 
gone  down  as  much  as  15  feet,  and  the  low-water  line  following  it 
to  a  certain  extent.  In  addition  to  opening  hundreds  of  miles  of  navi- 
gable waterway,  the  removal  of  the  raft  drained  the  great  valley  of  the 
river  and  reclaimed  thousands  of  acres  of  productive  lands.  Tones 
Bayou  outlet  was  closing  gradually,  and  the  main  channel  below  had 
widened  and  scoured  untu  it  carried  the  greater  portion  of  the  dis- 
charge at  flood,  and  navigation  of  the  stretch  formerly  impaired  by  the 
outlet  was  uninterrupted  at  the  lowest  stages.  The  falls  at  Alexandria 
had  been  made  passable  the  year  round,  an  increase  of  about  two 
months  in  the  period  of  navigation.  Persistent  snagging  operations, 
repeated  from  time  to  time,  kept  the  river  open,  prevented  formation  of 
raft,  reduced  the  dangers  of  navigation  to  a  minimum,  and  enabled 
steamboats  to  make  regular  trips.  At  very  low  stages,  say  barely  a 
foot  above  zero  on  the  Shreveport  gauge,  the  river  was  open  to  boate 
of  3  feet  draft  from  the  Atchafalaya  to  Fulton. 

In  the  fiscal  year  ending  June  30, 1900,  snagging  operations,  etc.,  for 
general  improvement  of  the  river  were  contmued  W  the  U.  S.  snag 
boat  61  W.  HcnoeU  from  July  1  to  January  12.  and  extended  from 
a  point  about  6  miles  above  Fulton,  Ark.,  to  nead  of  Atchafalaya 
River,  Louisiana,  over  a  stretch  of  river  515  miles  in  length.  After 
suspension  of  this  work,  the  Howell  and  the  smaller  snag  b.oat  Thos,  B, 
^Florence^  were  sent  up  the  Mississippi  River  to  undergo  extensive 
repairs  of  iron  bottoms,  etc.,  essential  to  continuing  them  in  service; 
the  Ilmoell  never  having  been  in  dock  since  she  was  built  in  1881  and 
the  last  extensive  repairs  of  the  Florence  having  been  made  in  1884. 
The  bottoms  of  both  vessels  are  to  be  renewed  with  five-sixteenth-inch 
steel  plates,  new  boilers  are  to  be  procured,  and  other  necessary  repairs 
made.     This  work  is  in  progress  at  Dubuque,  Iowa. 

Tones  Bayou  outlet  was  closed  in  October,  1899,  by  a  heavy  earthen 
dam  with  wing  walls  connecting  with  the  levees  above  and  below;  the 
work  was  done  by  cooperating  with  the  State  engineer  of  Louisiana, 
the  United  States  paymg  $2,195.80,  not  quite  one-third  of  the  total 
cost 

Under  an  allotment  from  the  appropriation  by  act  of  March  3, 1899, 
approved  by  the  Secretary  of  War  July  5,  1899,  the  construction  of 
levees  was  continued  as  follows:  Scott  Slough  Levee  along  right  bank 
of  Red  River  in  Caddo  Parish,  La.,  129.2  to  132.3  miles  below  Fulton, 
was  completed  by  the  United  States  February  2, 1900.  It  is  an  exten- 
sion upstream  10,205  feet  of  the  Hervey  Canal  Levee,  completed  May 
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18,  1899,  and  contains  251,511  cubic  yards  of  embankment,  which  cost 
21.84  cents  per  cubic  yard.  The  Ohoctaw  Bayou  Levee,  conapleted 
January  1, 1899,  along  right  bank  of  Red  River  in  Avoyelles  Farish, 
La.,  432i  to  437.3  miles  below  Fulton,  having  been  damaged  by  heavy 
rains  and  the  grass  killed  by  excessively  cold  weather  and  subsequent 
drought,  was  repaired  in  October,  1899,  the  slopes  restored  to  original 
grade,  and  the  line  resodded,  at  a  cost  of  $2,547. 

The  estimate  of  $135,000  presented  is  for  repairs  of  and  additions 
to  plant,  surveys,  snagging  work,  and  contingencies,  but  doe«  not 
include  an  estimate  for  levee  work. 

The  officer  in  local  charge  submits  in  his  report  an  additional  esti- 
mate of  $550,000  for  the  construction  of  levees.  It  is  ^respectfully 
recommended  that  such  an  amount  as  Congress  may  consider  proper 
for  expenditure  for  levee  construction  as  a  part  of  the  improvement  of 
the  Red  River  may  be  appropriated  or  allotted  separately  from  the 
appropriation  or  allotment  for  other  items  of  improvement.  The  con- 
struction of  levees  on  the  Red  River  has  been  neretofore  carried  on 
under  the  assumption  that  Congress  has  by  the  wording  of  the  item 
approved  of  such  work;  but  it  appears  proper  that,  if  such  work  is 
approved  of  by  Congress  as  a  part  of  the  improvement  of  Red  River, 
the  instructions  as  te  the  work  should  be  definite. 

The  amounts  expended  during  the  year  and  balances  July  1,  1900, 
were  as  follows: 


vVllotmcnts. 


For  general  improvement,  repairs,  and  care  of  plant,  etc 

For  Little  River,  from  Scopini  Cut-off  to  Knox  Point  (act  September 

19,1890) 

For  construction  of  levees 

For  Sulphur  River  (act  August  18, 1894 ) 

For  Red  River  above  Fulton,  Ark.  (act  June  3, 1896) 


Total. 


Expended 
during  year. 


S14. 931.54 

2,241.82 
60,530.16 


516.18 


78,219.70 


Balance 
July  1,1900. 


S78,601.03 

4,171.81 
8,002.68 
2.511.01 
1,539.37 


89,825.90 


It  is  recommended  that  legislative  action  be  taken  to  transfer  the 
balance  of  allotment  for  Little  River  to  the  allotment  for  general 
improvement.  The  stretch  b.etween  Scopini  Cut-oflf  and  Knox  Point, 
17i  miles  long,  called  Little  River,  can  be  kept  in  good  navigable  con- 
dition by  following  the  adopted  plan  of  occasional  work  in  connection 
with  the  general  improvement,  or  work  at  any  special  point  when 
required  for  the  immediate  needs  of  commerce;  but  as  the  act  of  Sep- 
tember 19,  1890,  directed  that  the  funds  should  be  used  in  deepening 
and  widening  Little  River,  the  transfer  can  not  be  made  until  author- 
ized by  Congress. 

The  commerce  of  Red  River  consists  chiefly  of  large  shipments  of 
cotton,  cotton  seed  and  its  products,  lumber,  staves,  saw  logs,  etc., 
with  heavy  return  freights  or  general  merchandise  and  plantation  sup- 
plies. The  business  of  the  river  for  the  past  eleven  years,  as  reported 
and  compiled  for  comparison  in  the  report  of  the  district  officer, 
shows  great  variations  from  year  to  vear  (probably  due  to  crop  con- 
ditions, periods  of  very  low  water,  ana  other  causes),  ranging  in  quan- 
tity from  66,376  to  228,630  tons  per  annum,  with  estimated  values  of 
from  $3,419,000  to  $9,185,000.  The  average  for  the  eleven  years  is 
104,397  tons,  valued  at  $5,295,000.  To  this  should  be  added  the  com- 
merce of  Ouachita  River,  entering  Red  River  at  mouth  of  the  Black, 
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.the  annual  average  of  which  is  155,523  tons,  valued  at  $5,888,000, 
making  a  total  of  259,920  tons,  valued  at  $11,183,000. 

July  1,  1899,  balance  unexpended ^$168,045.60 

June  3k),  1900,  amount  expended  during  fiscal  year 78, 219. 70 

July  1,  1900,  balance  unexpended 89,825.90 

July  1,  1900,  outstanding  liabilities $85.49 

July  1,  1900,  amount  covered  by  uncompleted  contracts 16, 860. 00 

16, 945. 49 

July  1,  1900,  balance  available 72,880.41 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1902,  in  addition  to  the  balance  available  July  1,  1900 135, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  XI.) 

S.  Bed  River  above  Fulton^  Ark. — Before  work  commenced  this  part 
of  Red  River  was  obstructed  by  snags  and  piles  of  drift,  rendering 
navigation  difficult  and  hazardous.  The  project  adopted  in  1886  con- 
templated removal  of  these  obstructions,  to  afford  reasonably  safe  navi- 
gation at  high  stages  to  the  mouth  of  Kiamichi  River,  Indian  Territory, 
about  138  miles  above  Fulton. 

The  project  of  1886  was  completed  in  1891,  at  a  cost  of  $11,774.89. 
Subsequent  appropriations  were  applied  to  maintenance  of  the  work, 
the  total  amount  expended  to  June  30,  1899,  having  been  $19,944.45. 

May  13-31, 1899,  the  U.  S.  snag  boat  Columbia  worked  above  Fulton, 
for  a  distance  of  about  65  miles,  removing  snags,  etc.,  obstructing  navi- 
gation. 

The  commerce  of  this  part  of  Red  River  is  insignificant,  and  the  work 
done  has  had  no  perceptible  effect  toward  increasing  it.  It  consists 
chiefly  of  losing,  with  occasional  shipments  of  cotton,  seed,  and  plan- 
tation supplies  when  boats  run  above  Fulton.  The  chief  benefit  to  be 
derived  from  further  work  is  that  it  will  lessen  the  source  of  drift  for 
which  Red  River  is  noted.  The  river  and  harbor  act  of  March  3, 1899, 
provides  for  continuing  operations  under  the  general  title  improving 
Ked  River. 

July  1,  1899,  balance  unexpended $2,055.55 

Amount  taken  up  under  appropriation  for  improving  "Red  River,  Louisi- 
ana, Arkansas,  and  Indian  Territory" 2, 055. 55 

3.  Cypress  Bayou^  Texas  and  Louisiana. — Cypress  Bayou  evidently 
was  an  unnavigable  stream  until  the  advance  of  the  Red  River  rait 
above  Shreveport  had  converted  its  bottom  lands  into  reservoirs  known 
as  Fairy,  Sodo,  and  Cross  lakes.  Before  the  work  for  its  improve- 
ment between  Shreveport,  La.,  and  Jefferson,  Tex.,  commenced,  navi- 
gation was  difficult  and  dangerous  by  reason  of  bars  and  leaning 
timber  in  the  bayou  proper,  and  snags,  stumps,  fallen  timber,  and 
sunken  logs  in  the  channel  through  the  lakes. 

The  project  adopted  in  1872  contemplated  straightening  the  channel 
and  dredging  bars  in  Cypress  Bayou,  to  give  uniform  depth,  and  the 
removal  of  overhanging  trees,  shore  snags,  etc.,  opening  and  enlarg- 
ing the  entrance  of  the  bayou  into  the  head  of  Fairy  Lake  by  dredging, 
removing  stumps,  snags,  sunken  logs,  and  timber  from  the  channel 

'Includes$2,055.55  reported  in  1899  under  head  of  *  Red  River  above  Fulton,  Ark."  ' 
ENO  1900 26 
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selected  down  the  lakes,  and  snags,  leaning  trees,  etc.,  in  Twelve-mile 
Bayou. 

The  project  of  1872  was  completed  in  1880  at  a  cost  of  $94,000,  but 
the  temporary  character  of  the  work  required  it  to  be  repeated  at 
intervals  for  maintenance.  The  removal  of  the  Red  River  raft  and 
the  closure  of  outlets  and  construction  of  levees  alone  the  right  bank 
of  that  stream  reduced  the  water  supply  and  caused  tne  lakes  to  drain 
more  rapidly,  shortening  the  period  of  "navigation.  Congress  ordered 
a  survey,  completed  in  1893,  to  determine  if  navigation  could  be 
improved  permanently  by  locks  and  dams,  but  a  plan  for  such  improve- 
ment was  not  entered  upon.  The  river  and  harbor  act  of  1894,  how- 
ever, appropriated  $10,000  "for  dredging  and  removing  obstructions 
and  straightening  channel  between  Jefferson,  Tex.,  and  Shreveport, 
La.,"  and  the  act  of  1896  appropriated  $6,000  '*for  continuing 
improvement."  The  project  for  expenditure  of  these  amounts  was 
approved  June  14,  1897. 

Immediately  after  approval  of  the  project  for  continuing  this 
improvement  an  elevator  dredge  belonging  to  the  plant  of  this  district 
was  towed  to  Shreveport,  La. ,  tor  use  in  carrying  out  the  requii'ements 
of  the  acts  making  the  appropriations,  but  in  the  last  3  yeare  there  has 
been  no  stage  sufficient  lor  it  to  cross  the  flats  at  the  lower  end  of  Sodo 
Lake  to  do  the  work  proposed. 

In  the  fiscal  year  ending  June  30,  1899,  during  the  period  of  lowest 
water — August  to  November— a  party  equipped  with  tools,  tackle,  and 
explosives  worked  over  the  route  from  Jeflferson  to  Shreveport, 
removing  stumps,  snags,  lo^s,  leaning  timber,  etc.,  and  marking  the 
channel  through  the  lakes  with  signboards. 

The  total  amount  expended  to  June  30, 1899,  was  $138,237.07.  The 
balance  available  was  reserved  for  dredging  and  straightening  the 
channel  in  accordance  with  the  purpose  oesignated  in  the  appropria- 
tions, but  no  work  of  the  kind  could  be  done  for  the  reason  stated 
above. 

The  work  done  since  1886  had  no  permanent  effect  upon  the  com- 
merce between  Jefferson  and  Shreveport,  which  dwindled  to  insignifi- 
cance and  then  ceased  altogether  as  the  periods  of  navigation  became 
shorter  and  shorter.  The  maintenance  of  an  expensive  work  to  give 
navigation  between  the  two  places  doubtless  would  act  more  as  a  check 
upon  freight  rates  than  as  a  means  of  transportation. 

July  1, 1899,  balance  unexpended $7, 464. 26 

June  30, 19(Xi,  amount  expended  during  fiscal  year 843. 30 

July  1, 1900,  balance  unexpended 6,620.96 

(See  Appendix  X  2.) 

4.  OuachitaaTidBldckrivers^  Arkansas  and  Louisiana, — The  improve^ 
ment  of  Ouachita  River  was  commenced  in  1871.  Black  River,  56 
miles  long,  connecting  Ouachita  with  Red  River,  was  added  under 
the  same  head  of  appropriation  by  act  of  1884.  The  original  project 
contemplated  temporary  improvement  of  the  Ouachita  from  Arkadel- 
phia,  Ark.,  to  Trmity,  La.,  h^  removal  of  snags,  etc.,  and  dredging 
the  worst  bars.  In  1872  a  project  for  improvement  by  locks  and  (mms 
was  entered  upon,  but  it  was  abandoned  in  1874  for  various  reasons, 
the  chief  one  being  that  the  locks  would  be  idle  at  the  time  intended 
for  use  until  a  permanent  improvement  should  be  obtained  at  the 
mouth  of  Red  River.     The  project  under  which  work  has  continued 
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since  1874  contemplates  the  removal  of  snags,  logs,  wrecks,- leaning 
timber,  etc.,  below  Camden,  Ark.,  350  miles  above  the  mouth  of  Black 
River,  and  the  improvement  of  shoal  places  by  dams  and  dredging. 
No  estimate  of  cost  is  given,  as  the  nature  of  the  work  requires  that 
it  be  continuous. 

The  total  amount  expended  to  June  30,  1899,  was  $506,728. 13.  The 
amount  expended  unaer  the  project  of  1874  was  $375,432.44.  The 
iron-hull  snag  boat  Wagner  was  purchased  for  the  work  in  1875  and 
the  small  wooden  snag  boat  Columoia  in  1888.  Operations  were  carried 
on  whenever  funds  were  available  and  conditions  favorable,  and  con- 
sisted chiefly  of  removing  snags,  logs,  wrecks,  and  tree  slides  in  the 
channel  and  leaning  timber  along  the  banks.     An  increased  depth  was 

fained  at  some  shoals  in  the  upper  river  by  wing  dams  of  stone  and 
rush,  the  temporary  effect  of  which,  however,  has  been  lost.  Cata- 
houla Shoals,  a  rock  and  gravel  bar  20  miles  above  Trinity,  formerly 
much  complained  of  by  steamboat  men,  were  improved  permanently 
by  dr**dging,  etc.,  finished  in  1895.  To  comply  with  requirement  of 
the  act  of  1894,  a  survey  was  commenced  for  the  purpose  of  preparing 
plans  and  estimates  for  improvement  by  locks  and  dams. 

During  the  fiscal  year  ending  June  30,  1900,  operations  were  con- 
tinued as  follows:  Julv  1  to  Febniarv  23  the  U.  S.  snag  boat  O.  G. 
Wagner  worked  over  tne  river  from  Mallard  Lake,  about  51  miles  above 
Monroe,  La.,  to  mouth  of  Black  River,  a  reach  225  miles  in  length, 
removing  snags,  logs,  stumps,  wrecks,  etc.,  obstructing  navigation, 
and  durmg  the  period  of  lowest  water,  October  11  to  December  22, 
operations  of  the  snag  boat  were  supplemented  in  the  shoal  streteh  of 
86  miles  below  the  mouth  of  Bayou  Bartholomew  to  Columbia,  La.,  by 
a  party  equipped  with  tools,  tackle,  and  explosives,  which  performed 
enective  work  in  the  way  of  clearing  the  banks  and  channel  of  obstruc- 
tions and  destroying  those  which  had  lodged  upon  sand  bars. 

Office  and  field  work  of  the  survey  were  continued  during  the  year, 
but  all  of  the  data  required  for  a  complete  and  comprehensive  report 
upon  a  project  for  improvement  by  Jocks  and  dams  had  not  been 
acquired.  In  response  to  a  call  from  this  office,  the  officer  in  charge 
submitted  a  preliminary  report  February  7,  1900,  giving  the  progress 
of  the  work,  m  which  it  was  estimated  that  thirteen  locks  and  dams  will 
be  required  to  maintain  navigation  the  year  round  from  Red  River  to 
Camden,  the  cost  of  which  will  be  approximately  $3,575,000,  exclusive 
of  the  cost  of  maintenance  and  repairs. 

The  amounts  expended  during  tie  year  and  balances  July  1,  1900, 
were  as  follows: 


Allotments. 


Expended 
durmg  year. 


Balance 
July  1,1900. 


For  general  Improvement,  repairs,  ^nd  care  of  plant. 
For  survey 

Total 


118,272.62 
22,377.82 


$18,662.62 
46.458.81 


40,660.44 


The  commerce  of  Ouachita  River  and  its  tributaries  is  considerable, 
consisting  of  shipments  of  cotton,  cottonseed,  lumber,  saw  logs,  staves, 
and  miscellaneous  articles,  and  return  freights  of  general  merchandise, 
plantation  supplies,  ete.  Most  of  the  cotton  goes  direct  to  New 
Orleans,  and  large  quantities  of  staves  are  ship^d  to  that  city  each 
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year  for  export.  The  business  of  the  past  eleven  years,  as  reported 
to  and  compiled  for  comparison  in  the  report  of  the  district  officer, 
ranges  from  73,679  to  239,197  tons  per  annum,  with  values  estimated 
at  13,293,000  to  $10,234,250.  The  average  for  the  eleven  years  is 
165,623  tons,  valued  at  $5,888,000. 

Jxily  1,  1899,  balance  unexpended $1 05, 771. 87 

June  30,  19()0,  amount  expended  during  fiscal  year 40, 650. 44 

July  1,  1900,  balance  unexpended 65, 121. 43 

July  1,  1900,  outstanding  liabilities 1,099.30 

July  1,  1900,  balance  available 64, 022. 13 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1902,  in  addition  to  the  balance  available  July  1,  1900 40, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  Jime  4,  1897. 

(See  Appendix  X  3.) 

5.  Bay  Oil  BartholoTnew^  Ixmidcma  and  Arkansas. —'ReiorQ  this 
improvement  was  commenced  by  the  United  States  the  bayou  was  so 
obstructed  by  snags,  logs,  wrecks,  leaning  timber,  etc.,  that  it  was 
navigable  for  light-draft  boats  at  high  stages  only,  or  for  about  three 
months  in  the  year,  and  even  during  that  short  period  the  passage  was 
slow,  diflScult,  and  dangerous. 

The  project  entered  upon  in  1881  contemplated  removing  the  obstruc- 
tions to  give  safe  navigation,  and  extend  the  period  thereof,  between 
the  mouth  and  Baxter,  Ark.,  about  150  miles  above. 

After  sixteen  years'  work  vdth  small  and  intermittent  appropriations, 
the  project  of  1881  was  practically  completed  in  1897  as  far  upstream 
as  McComb  Landing,  Ark.,  the  present  head  of  navigation,  about  135 
miles  above  the  mouth,  at  a  cost  of  $45,873.53.  This  work  resulted 
in  safer  navigation,  increasing  the  period  to  about  six  months  of  the 
year,  enabling  larger  boats  to  make  trips  in  half  the  time  formerly 
required,  and  reducing  freight  rates  about  one-half.  There  being  no 
demand  for  navigation  above  McComb  Landing,  subsequent  expendi- 
tures were  for  maintenance  of  the  improvement,  the  sum  of  $2,092.17 
having  been  applied  to  that  purpose  to  the  close  of  the  fiscal  year  end- 
ing June  30,  1899,  making  the  expenditures  to  that  date  aggregate  the 
sum  of  $47,965.70. 

During  tne  period  of  lowest  water  In  the  fiscal  year  ending  June  30, 
1900  (July  6  to  October  10,  1899),  the  bayou  from  McComb  Landing 
to  its  mouth  was  worked  over  by  a  force  of  laborers,  equipped  with 
tools,  tackle,  and  explosives;  the  obstructions  added  during  the  two 
years  preceding  were  removed,  an^l  the  stream  put  in  good  navigable 
condition  for  the  time  being. 

Drift,  caving  and  sliding  banks,  and  the  rapid  growth  of  vegetation 
constantly  add  new  obstructions,  which  accumulate  more  rapidly  and 
become  more  difficult  to  remove  each  year.  The  annual  cost  of  main- 
taining unobstructed  navigation  at  stages  on  which  steamboats  can 
run  is  estimated  at  $2,500.  No  provision  for  maintenance  during  the 
fiscal  year  ending  June  30, 1901,  having  been  made,  the  cost  of  the  work 
remiired  during  the  succeeding  year  probably  will  be  about  $5,000. 

The  country  along  Bayou  Bartholomew  is  very  productive  and  well 
settled,  but  of  late  years  much  of  the  trade  has  been  diverted  to  the 
railroads,  the  stages  of  the  bayou  (formerly  the  only  way  of  shipment) 
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frequentlv  not  being  coincident  with  the  needs  of  tmnsportation.  The 
riv^er  ti'aie  consists  of  shipments  of  cotton,  cotton  seed,  saw  logs, 
staves,  and  miscellaneous  articles,  with  return  freights  of  general  mer- 
chandise and  plantation  supplies.  In  the  last  eleven  years  the  freights 
reported  annually  range  between  6,633  and  49,299  tons,  with  values 
estimated  at  $136,000  to  $826,000,  varying  widely  according  to  crop 
conditions  and  periods  of  navigation.  The  average  for  the  eleven 
years  is  15,697  tons,  valued  at  $384,500. 

July  1,  1899,  balance  unexpended $4,034.30 

June  30,  1900,  amount  expended  during  fiscal  year 3, 247. 72 

July  1,  1900,  balance  unexpended 786. 58 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1902,  for  maintenance  of  improvement,  in  adaition  to  the  balance 
unexpended  July  1,  1900 5,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 
of  1899,  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  X  4.) 

6.  Bomf  River ^  Louiaioma. — ^The  improvement  of  this  stream  was 
undertaken  by  the  State  of  Louisiana  mere  than  half  a  century  ago. 
Before  work  commenced  by  the  United  States  it  was  navigaole  to 
Point  Jefferson,  La.,  at  high  water,  but  passage  was  difficult  and  dan- 
gerous on  account  of  overhanging  timber,  snags,  and  logs. 

The  project  adopted  in  1881  contemplated  removing  obstructions  to 
afford  safe  navigation  at  high  stages  from  the  mouth  to  Wallace  Land- 
ing, about  152  miles  above.  The  closure  of  three  outlets  near  Point 
Jefferson,  to  confine  the  flow  to  the  main  channel,  was  added  to  the 
project  in  1886. 

The  amount  expended  to  June  30,  1899,  was  $48,936.91. 

The  project  for  removing  obstructions  to  give  safe  navigation  at 
high  stages  was  completed  in  1896,  but  the  work  is  not  permanent, 
new  obstructions  being  constantly  added  by  drift,  sliding  and  caving 
banks,  and  the  mpid  growth  ol  timber  along  the  banks.  About 
$2,600  a  year  ib  required  for  maintenance. 

The  three  outlets  near  Point  Jefferson  were  closed  as  securely  as 
possible  with  the  funds  available  in  1887-88,  and  their  closure  gave 
unmediate  benefit  to  navigation  by  confining  the  flow  to  its  natural 
course  and  scouring  the  bars  below.  The  dams  were  destroyed  during 
the  overflow  from  the  Mississippi  River  in  1890,  caused  by  breaks  in 
the  Arkansas  levees  near  the  head  waters  of  Boeuf  River,  and  funds 
have  not  been  provided  for  their  restoration.  Soundings  in  1896 
showed  a  veiy  considerable  shoaling  below  the  outlets.  The  esti- 
mated cost  of  the  work  required  for  closing  them  substantiallv  is 
$30,000. 

No  work  was  done  during  the  fiscal  year  ending  June  30,  1900. 

Of  the  funds  available,  $2,500  has  been  alloted  for  maintenance  of 
improvement.  It  will  be  unwise  to  attempt  to  close  the  outlets  near 
Point  Jefferson  until  funds  are  available  to  do  all  the  work  required 
without  delay,  and  for  this  reason  it  is  not  proposed  to  expend  the 
balance  available  at  present. 

The  commerce  of  Boeuf  River  consists  of  shipments  of  cotton,  cot- 
ton seed,  large  quantities  of  staves  sent  to  New  Orleans  for  export, 
and  miscellaneous  articles,  with  return  freights  of  general  merchan- 
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dise  and  plantation  supplies.  The  business  reported  for  the  last  eleven 
years  varies  between  2,435  and  11,261  tons,  with  estimated  values 
ranging  from  $69,000  to  $636,500  per  annum,  the  average  being  6,866 
tons,  valued  at  $297,000. 

July  1,  1899,  balance  unexpended $12, 063. 09 

July  1,  1900,  balance  unexpended 12,063.09 


Amount  (estimated )  required  for  completion  of " existing  project, 20, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1902,  in  addition  to  the  balance  unexpended  July  1,  1900: 

For  works  of  improvement $20, 500. 00 

For  maintenance  of  improvement 2, 500. 00 

23,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 
of  1899,  and  of  sundry  civil  act  of  Jime  4,  1897. 

(See  Appendix  X  5.) 

7.  Tensas  River  and  Bayou  Magon^  Zouistana.—These  streams  were 
navigable  at  high  stages  before  work  was  undertaken  by  the  United 
States,  but  passage  of  steamboats  was  difficult  and  dangerous  on  account 
of  leaning  timber  and  snags,  logs,  etc.,  in  the  channel.  The  project 
for  improving  Tensas  River,  adopted  in  1881,  contemplated  removing 
obstructions  between  the  mouth  and  Dallas,  about  134  miles  above,  at 
an  estimated  cost  of  $23,000.  Bayou  Ma^on,  the  principal  commercial 
branch,  was  added  under  the  same  head  of  appropriation  by  act  of  1884, 
and  the  project  contemplated  the  same  class  of  work  between  its  junc- 
tion witn  Tensas  River  and  Floyd,  about  98  miles  above,  at  an  esti- 
mated cost  of  $17,000. 

The  amount  expended  to  June  30,  1899,  was  $35,862.44,  of  which 
sum  $11,947.02  was  applied  to  Tensas  River  and  $23,915.42  to  Bayou 
Ma^n.  With  these  expenditures  Bayou  Ma^on  to  Floyd  and  Tensas 
River  to  Westwood  Place,  about  75  miles  above  its  mouth,  were  put  in 
fairly  good  navigable  condition  at  medium  and  high  stages  for  the  time. 

No  work  was  done  during  the  fiscal  year  ending  June  30,  1900,  but 
it  is  proposed  to  apply  the  available  funds  to  maintenance  of  what  has 
been  accomplished  since  1881  during  the  period  of  low  water  this  sum- 
mer and  autumn. 

Upper  Tensas  River,  above  Westwood  Place  to  Dallas,  is  practically 
unnavigable  and  there  has  been  no  demand  for  its  improvement  until 
withm  the  last  year,  when  efforts  were  made  to  induce  resettlement  of 
the  deserted  plantations  along  its  banks  and  to  secure  the  improvement 
to  Dallas  contemplated  by  the  project  of  1881. 

The  original  plans  were  for  completing  work  during  one  season  of 
low  water  at  a  cost  of  $40,000.  The  tot  J  of  the  small  appropriations 
made  at  intervals  during  the  past  nineteen  years  is  $40,000.  •  If  work 
is  to  continue  it  is  estunatea  that  about  $2,500  per  annum  will  be 
required  for  some  years  to  come  to  maintain  what  has  been  done  since 
1881. 

The  commerce  of  the  river  and  bayou  consists  chiefly  of  shipments 
of  cotton,  cotton  seed,  staves,  etc.,  with  return  freights  of  plantation 
supplies  and  general  merchandise.  The  business  as  reported  for  the 
last  eleven  years  ranges  from  2,649  to  23,605  tons  per  annum,  with 
values  estimated  at  $122,500  to  $999,500.  The  average  for  the  eleven 
years  is  14,106  tons,  valued  at  $564,500. 
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July  1, 1899,  balance  unexpended $4, 137. 56 

July  1,1900,  balance  unexpended 4,137.56 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1902,  for  maintenance  of  improvement,  in  addition  to  the  balance  un- 
expended July  1,  1900 2,500.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 
of  1899,  and  of  sundry  civil  act  of  Jime  4,  1897. 

(See  Appendix  X  6.) 

S.  Yazoo  River^  Mississippi. — ^Prior  to  improvement  navigation  of 
this  river  was  obstructed  by  wrecks  of  gunboate,  steamers,  etc.,  sunk 
to  prevent  passage  during  the  war  of  the  rebellion,  and  by  a  great 
number  of  snags,  stumps,  tree  slides,  and  sunken  logs  in  the  channel, 
and  a  heavy  growth  of  leaning  timber  along  the  banks. 

Nine  wrecks  were  removed  by  contract  in  1873-74,  and  the  latter 
year  a  project  was  made  to  clear  the  river  thoroughly  of  obstructions 
then  coasting,  in  a  period  of  four  years,  at  a  cost  of  $120,000,  annual 
appropriations  to  be  made  thereafter  tor  maintenance  of  the  work. 
Tne  appropriations  made  were  not  sufficient  to  carry  out  this  plan,  and 
work  nas  continued  from  time  to  time  under  a  project  for  the  removal 
of  wrecks,  snags,  lo^,  leaning  timber,  etc.,  so  far  as  the  funds  pro- 
vided will  permit.  Floods,  shding  and  caving  banks,  leaning  timber, 
and  the  rapid  growth  of  vegetation  along  an  alluvial  stream  of  this 
character  add  new  obstructions  to  navigation  continually,  and  snag- 
ging operations,  etc.,  should  continue  from  year  to  year  in  the  interest 
of  safe  and  uninterrupted  navigation. 

The  amount  expended  to  June  30,  1899,  was  $262,497.37.  The 
results  of  the  work  were  marked.  The  large  number  of  wrecks  that 
blocked  the  channel  at  low  stages  and  limited  the  period  of  navigation 
had  been  removed  so  as  to  present  no  obstruction,  and  the  removal  of 
snags,  logs,  leaning  timber,  etc.,  repeated  from  time  to  time,  opened 
and  maintained  steamboat  navigation  from  mouth  to  head  of  the  river 
thevear  round. 

The  small  wooden  sna^g  boat  Colv/mhia  performed  about  three  weeks' 
work  for  the  removal  of  obstructions  to  navigation  during  the  period 
of  low  water  in  September  and  December,  1899,  operations  extending 
from  Belcher  Bar,  about  40  miles  above  the  mouth,  to  the  head  of  the 
river.  For  lack  of  plant  nothing  further  was  done  during  the  fiscal 
year  ending  June  30,  1900.  After  suspension  of  work  by  high  stages 
the  hull  of  the  Columbia  was  rebuilt,  under  authority  from  this  office, 
and  the  boat  prepared  for  service  in  Yazoo  River  and  tributaries  this 
summer  and  autumn. 

The  U.  S.  snag  boat  John  R,  Meigs^  used  upon  this  work  and  other 
streams  of  the  district  since  it  was  built  in  1879,  was  transferred  in 
April,  1898,  for  temporary  service  upon  the  defensive  works  at  the 
entrance  to  Mississippi  River  as  a  war  emergency,  and  was  employed 
in  placing  and  raising  torpedoes.  The  boat  was  blown  up  by  the  acci- 
dental discharge  of  a  torpedo  September  3,  1898,  and  sunk  in  deep 
water  near  Fort  St.  Philip,  La.'  A  new  snag  boat,  to  replace  the  Meigs. 
is  much  needed  for  continuing  work  in  Yazoo  River  and  tributaries,  ana 
when  not  so  employed  it  can  be  used  to  advantage  elsewhere  in  the  same 
district  The  cost  of  a  new  steel  boat,  equipped  for  service,  is  esti- 
mated at  $60,000,  or  about  20  per  cent  less  than  the  first  cost  of  the 
Meigs.     It  was  not  believed  that  a  transfer  of  funds  from  the  war  fund 
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to  replace  the  snag  boat  was  permissible  under  the  law,  but  it  is 
recommended  that  me  next  appropriation  contain  an  allotment  for  the 
purpose. 

Work  in  Yazoo  River  and  its  tributaries  could  be  carried  on  with 
greatest  economy  and  the  best  results  obtained  if  the  streams  were 
grouped  as  a  system  under  one  general  head,  and  with  this  view  the 
appended  estimate  is  made.  If  sufficient  plant  is  acauired,  ajud  the 
work  thoroughly  done,  the  cost  of  maintenance  should  decrease  each 
year. 

The  river  and  harbor  act  of  August  11, 1888,  contained  an  appropri- 
ation of  $32,000  for  improving  Yazoo  River,  and  provided  that  of  this 
sum  $8,000  should  be  used  for  constructing  a  pumping  dredge  boat. 
An  unexpended  balance  of  $2,036.14  of  this  allotment  for  constructing 
the  pumping  dredge  remains  unexpended  and  is  not  required  for  the 
purpose  named  in  the  act. 

The  acts  of  August  18,  1894,  and  June  3,  1896,  each  provide,  in  the 
item  of  appropriation  for  Yazoo  River,  for  application  of  a  portion  of 
the  funds  pro\'ided  to  removing  bar  at  Yazoo  City.  This  provision 
was  not  inserted  in  the  acts  upon  recommendation  of  this  office,  and  the 
officer  in  charge  has  stated  that  the  survey  made  in  June,  1896,  confirms 
his  opinion  that  removal  of  the  bar  at  Yazoo  City  would  impair  the 
navigation  of  the  river  at  and  above  the  bar.  For  the  above  reasons, 
and  for  the  further  reason  stated  by  the  engineer  officer  recently  ia 
charge  of  the  district  that  the  sentiment  of  such  citizens  as  expressed 
themselves  on  the  subject  was  decidedly  adverse  to  the  removal  of  the 
bar  on  the  city  front,  I  suggest  that  the  provisions  of  the  acts  of  1894 
and  1896  touching  removal  of  this  bar  be  repealed. 

The  commerce  of  Yazoo  River  and  tributaries,  as  reported  for  the 
past  ten  years,  ranges  between  102,098  and  264,235  tons  annually,  with 
values  estimated  at  $2,840,000  to  $8,314,000.  The  average  for  the  ten 
years  is  193,841  tons,  valued  at  $5,052,000.  The  chief  shipments  are 
cotton,  cotton  seed,  lumber,  staves,  etc.,  and  return  freights  of  general 
merchandise  and  plantation  supplies. 

July  1,  1899,  balance  unexpended $32,502.63 

June  30,  1900,  amount  expended  during  fiscal  year 7, 984. 16 

July  1,  1900,  balance  unexpended 24, 518. 47 

July  1,  1900,  outstanding  liabilities 1.08 

July  1,  1900,  balance  available 24,517.39 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1902,  in  addition  to  the  balance  available  July  1 ,  1900 90, 000. 00 
Submitted  in  compliace  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  X  7.) 

9.  Month  of  Yazoo  River  and  harbor  at  Vickshirg^  3£is8. — ^The  shift- 
ing bar  at  mouth  of  Yazoo  River  is  the  most  serious  obstruction  to 
navigation  of  that  river  and  its  tributaries,  a  system  of  about  800  miles 
of  navigable  waterwavs.  At  low  stages  steamboats  are  prevented  from 
entering  or  leaving  the  river  without  lightering,  and  frequently  navi- 
gation across  the  bar  is  closed  entirely  at  the  busiest  season  of  the 
year.  A  survey  with  a  view  to  giving  free  passage  the  year  round  for 
vessels  engaged  iA  navigation  of  the  river  was  directed  by  river  and 
harbor  act  of  1890,  and  the  plan  based  thereon  contemplated  making  a 
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new  mouth  or  outlet  for  the  river  from  the  former  mouth  of  Yazoo,  on 
Old  Eiver.  about  9.8  miles  above  present  mouth,  through  the  deep 
water  in  Old  River,  across  the  .neck  of  low  land  between  Long  and 
Barnett  lakes  to  Lake  Centennial,  and  thence  down  Lake  Centennial, 
around  the  head  of  De  Soto  Island  and  along  the  front  of  Vicksburg, 
entering  Mississippi  River  on  the  channel  side  at  Kleinston  Landing. 
Vicksburg  Harbor  is  that  part  of  the  old  channel  of  the  Mississippi  cut 
oflf  in  1876  and  now  known  as  Lake  Centennial,  in  front  of  the  city  and 
extending  down  to  Kleinston. 

The  original  estimate  of  cost  of  the  work  required  was  $1,500,000, 
but  was  revised  in  1893  and  reduced  to  $1,200,000,  upon  a  basis  of 
completion  in  three  years.  The  project  was  entered  upon  by  the 
United  States  in  the  river  and  harbor  act  of  1892,  which  provided 
$75,000  for  beginning  work,  and  the  act  of  1894  contained  appropria- 
tions of  $265,000  for  continuing  the  improvement.  The  sunary  civil 
act  of  June  4,  1897,  appropriated  $350,000  for  the  work,  making  the 
total  sum  appropriated  $690,000. 

The  river  and  harbor  act  of  June  3,  1896,  appropriated  no  money, 
but  provided  for  completing  the  work,  as  follows: 

Improving  mouth  of  Yazoo  River  and  harbor  of  Vicksburg,  Mississippi:  For  the 
purpose  of  completing  the  project  of  improvement  as  heretofore  adopted  and  entered 
upon,  in  addition  to  expending  the  balance  on  hand,  contracts  may  be  entered  into 
bv  the  Secretary  of  War  for  such  materials  and  work  as  may  be  necessary  to  com- 
plete the  same,  or  said  materials  may  be  purchased  and  work  may  be  done  otherwise 
than  by  contract  to  be  paid  for  as  appropriations  may  from  tinjie  to  time  be  made  by 
law,  not  to  exceed  in  the  aggregate  eight  hundred  and  sixty  thousand  dollars,  exclu- 
sive of  the  amount  heretofore  appropriated. 

The  amount  expended  to  June  30,  1899,  was  $178,509.86.  The 
surveys  and  maps  were  finished.  The  final  line  selected  for  the  main 
cut  between  Old  River  and  La^ke  Centennial  was  marked,  and  under 
authority  from  the  Secretary  of  War  the  right  of  way,  aggregating 
1,155.54  acres,  was  acquired  by  purchase,  at  a  cost  of  $34,254.68,  or  an 
average  price  of  $29.ft4  per  acre;  and  jurisdiction  over  the  lands  was 
ceded  the  United  States  by  the  State  of  Mississippi!  Borings  were 
made  to  determine  the  character  of  the  material  to  be  excavated.  The 
entire  route  from  Old  River  to  Kleinston  Landing  was  cleared,  grubbed, 
and  all  logs,  stumps,  and  debris  were  burned  or  removed  from  the  right 
of  way,  a  considerable  amount  of  the  felled  timber  having  been  cribbed 
and  towed  into  Lake  Centennial,  to  be  sunk  as  a  foundation  for  the 
dam  across  the  west  arm.  A  base  for  future  levels  along  the  whole- 
line  from  Old  River  to  Kleinston  was  measured  with  steel  tape,  and 
reference  points  were  established  at  intervals  of  164  feet.  Barnett 
Lake  was  drained  by  a  ditch  sufficiently  to  permit  the  removal  of 
stumps  from  its  bed.  To  enable  dredges  to  work  over  elevated  por- 
tions of  the  main  cut  at  high  stages,  and  also  to  permit  towing  logs 
from  the  right  of  way,  the  higher  ground  near  both  ends  of  the  land 
cut  was  lowered  by  scraper  work  under  two  contracts,  277,709  cubic 
yards  of  earth  having  been  excavated  in  that  way,  and  the  material 
placed  in  continuous  embankments  along  both  sides  of  the  route. 

June  14, 1899,  a  contract  was  let  for  excavating  7,500,000  cubic  3'ards 
of  earth  along  the  diversion  route  from  Old  River  to  Kleinston,  subject 
to  an  increase  or  decrease  of  25  per  cent,  under  the  continuous  method 
specificallv  authorized  in  the  river  and  harbor  act  of  June  3,  1896,  at 
tne  rate  of  8.49  cents  per  cubic  yard.  The  contract  required  that  work 
should  commence  December  5,  1899,  progress  at  a  minimum  rate  of 

Digitized  by  VjOOQIC 


410    REPORT  OP  THE  CHIEF  OP  ENGINEERS,  U.  S.  ARMY. 

260,000  cubic  yards  a  month  for  six  months,  after  whi(!h  the  rate  of  prog- 
ress was  to  be  increased  to  330,000  cubic  yards  a  month.  Provision 
was  made  that  if  work  commenced  before  December  5, 1899,  tne  plant 
first  put  in  operation  should  have  an  assured  capacity  of  65,000  cubic 
yards  per  month.  The  contractors  commenced  work  September  2,  and 
continued  until  December  20,  1899,  removing  73,106  cu];)ic  yards  dur- 
ing that  period,  or  28  per  cent  of  the  minimum  output  required  for 
preliminaiy  operations  under  the  contract.  One  extension  of  50  days' 
time  was  granted  in  which  to  prepare  plant  for  full  output,  but  no 
work  was  done  after  December  20.  Tne  contractors  made  further 
applications  for  time  of  varying  periods  which  were  denied,  and  under 
authority  of  the  Secretary  of  War  the  contract  was  annulled  March  7, 
1900. 

The  work  was  readvertised  May  28, 1900,  and  bids  were  opened  June 
28,  tiie  lowest  having  been  at  the  rate  of  12.4  cents  per  cubic  yard. 

As  a  part  of  the  project  to  maintain  favorable  stages  for  dredging 
in  Lake  Centennial,  the  West  Pass  outlet  of  the  lake  into  the  Missis- 
sippi River  was  closed  in  July  and  August,  1899,  by  a  heavy  earthen 
dam,  built  by  hired  labor  inamediately  after  delivery  of  the  conti'actor's 
plant  in  the  lake.  In  January,  1900,  before  the  period  of  high  water, 
the  dam  was  strengthened  by  the  construction  of  a  willow  mattress  to 
protect  it  from  sloughing  or  scour. 

Under  authority  of  the  Secretary  of  War  the  Mississippi  River  Com- 
mission's hydraiUic  dredge  Gamma  was  employed  from  April  4  until 
May  10, 1900.  dredging  in  Vicksburg  Harbor,  and  removed  42,100  cubic 
yards  of  earti  from  the  canal  during  that  period. 

The  commerce  of  Yazoo  River  and  tributaries,  as  reported  for  the 
past  ten  years,  averages  193,841  tons,  valued  at  $5,052,000,  per  annum. 
Statistics  of  the  conmierce  of  the  mouth  of  Yazoo  River  ana  Vicksbui'g 
Harbor  have  been  collected  as  far  as  practicable  for  the  past  five  years, 
and  compiled  for  comparison  in  the  report  of  the  district  officer.  The 
average  of  the  entire  commerce  reported  for  the  five  years  is  303,466 
tons,  valued  at  f  7,922,000,  per  annum. 

July  1,  1899,  balance  unexpended $511,490.14 

June  30, 1900,  amount  expended  during  fiscal  year 23, 895. 17 

July  1,  1900,  balance  unexpended 487,594.97 

July  1,  1900,  outstanding  liabilities 611.15 

July  1,  1900,  balance  available 486,983.82 

Amount  (estimated)  required  for  completion  of  existing  project 510, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  endmg  June  30, 

1902,  in  addition  to  the  balance  available  July  1, 1900 510, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  X  8.) 

10.  Tallahatchie  River ^  MmissippL — Before  this  work  was  under- 
taken the  river  was  navigable  to  Snarkey,  about  65  miles  above  the 
mouth,  for  six  months  or  the  year,  but  passage  for  steamboats  was 
difficult  and  dangerous.  Above  Sharkey  a  heavy  growth  of  leaning 
timber  rendered  the  stream  nearly  impassable  at  all  stages.  The  project 
contemplated  removing  the  wreck  of  the  ocean  steamship  Sfai*  of  the 
Tr^«?^,  sunk  during  the  war  of  the  rebellion,  8  miles  above  the  mouth, 
and  snags,  sunken  logs,  leaning  timber,  etc.,  to  give  ease  and  safety  to 
navigation  from  head  of  Yazoo  River  to  mouth  of  the  Coldwater,  about 
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100  miles  above.  It  was  proposed  to  do  the  work  then  required  in  two 
seasons,  at  a  cost  of  $40,000. 

The  improvement  was  authorized  and  entered  upon  by  an  appropria- 
tion of  $6,000,  contained  in  river  and  harbor  act  of  March  3, 1879.  The 
expenditures  during  the  succeeding  twenty  years  to  June  30,  1899, 
aggregated  $50,500;  but  of  this  sum  $10,000  was  applied  to  the  stretch 
above  the  mouth  of  Coldwater  River  to  Batesville,  as  required  by  pro- 
visions of  the  acts  of  1880,  1881,  and  1882.  The  work  could  not  be 
done  thoroughly,  as  planned  in  1879.  because  the  appropriations  only 
permitted  expenditures  for  work  below  mouth  of  Coldwater  River  at 
an  average  rate  of  $2,131  a  year,  but  it  has  benefited  navigation  con- 
siderably, enabling  steamboats  to  run  to  Sharkey  the  year  round  and 
to  Coldwater  River  at  moderately  high  stages. 

During  the  period  of  lowest  water  in  the  fiscal  year  ending  June  30, 
1900,  the  small  wooden  snag  boat  Columbia  was  employed  in  this  river 
between  its  mouth  and  Sharkey,  performed  thorough  and  effective 
work  for  the  benefit  of  navigation  at  low  stages,  and  put  that  stretch 
of  the  river  in  ^ood  temporarv  navigable  condition. 

New  obstructions  are  brougnt  into  the  river  every  year  by  drift  and 
sliding  and  caving  banks,  and  the  shifting  and  scouring  of  the  channel 
from  time  to  time  disclose  snags  and  logs  imbedded  in  the  bottom  or 
lodge  them  upon  bars.  It  is  estimated  that  it  will  require  an  expendi- 
ture of  $10,000  in  one  working  season  to  put  Tallahatchie  River  between 
Yazoo  and  Coldwater  rivers  in  fairly  good  navigable  condition,  in 
accordance  with  the  original  plan,  and  that  about  $2,500  a  year  will  be 
necessary  for  maintenance  for  some  time  to  come.  The  project  was 
modified  to  include  these  estimates  March  21,  1899. 

The  conmierce  of  Tallahatchie  River  consists  chiefly  of  shipments  of 
cotton,  cotton  seed,  and  timber,  with  return  freights  of  general  mer- 
chandise and  plantation  supplies.  The  totals  reported  for  the  past  ten 
years  range  between  22,132  and  92,817  tons  per  annum,  with  values 
estimated  at  $735,000  to  $2,428,000  per  annum;  the  average  for  the 
period  being  49,411  tons,  valued  at  $1,489,000. 

July  1, 1899, balance  unexpended $5,000.00 

June  30, 1900,  amount  expended  during  fiscal  year 2,200.59 

July  1,1900,  balance  unexpended 2,799.41 


Amount  (estimated)  required  for  completion  of  existing  project 10, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1902,  in  addition  to  the  balance  unexpended  July  1, 1900 10, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  ^of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  X  9.) 

11.  Big  Sunflower  River ^  Mississippi. — Before  the  improvement  of 
this  river  commenced  navigation  was  ciadlv  obstructed  by  snags,  sunken 
logs,  leaning  timber,  sand  bars,  and  shoals.  The  low-water  channel  at 
many  places  was  so  filled  with  logs  as  to  give  no  greater  depth  than  18 
inches,  and  so  narrow  as  to  aflford  passage  for  the  smallest  boats  only. 
Leaning  timber  obstructed  navigation  at  all  stages,  and  Oliphant  Bar, 
extending  from  the  mouth  upstream  15  miles,  and  Muscle  Shoals,  5 
miles  long,  beginning  about  30  miles  above  the  mouth,  had  depths  at 
low  water  ranging  from  17  to  24  inches. 

The  amount  expended  to  June  30,  1899,  was  $72,721.19.  Before 
work  commenced  there  was  navigation  for  light  boats  about  six  months 
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of  the  year.  The  work  done  has  enabled  boats  to  run  to  Woodbum, 
77  miles  above  the  mouth,  the  year  round,  and  at  ordinary  stages  to 
make  the  trip  in  little  more  than  half  the  time  formerly  required. 
Passage  was  clifficult  and  dangerous  at  low  stages.  Faisonia,  about  lOO 
miles  above  the  mouth,  was  considered  the  head  of  navigation.  Freight 
rates  were  said  to  have  been  reduced  50  per  cent. 

During  the  fiscal  year  ending  June  30, 1900,  the  snag  boat  Cokumhia 
spent  two  and  one-half  months,  July  1  to  September  16,  1899,  during 
tne  period  of  low  water,  in  removing  the  obstructions  to  navigation 
between  the  mouth  and  Chicosa,  a  few  miles  above  Woodburn,  putting 
that  stretch  of  the  river  in  good  navigable  condition  for  the  time. 

The  original  plan  for  this  improvement  contemplated  work  during 
three  to  tour  consecutive  seasons  of  low  water,  for  the  removal  of 
leaning  timber  and  obstructions  in  the  channel,  and  the  building  of 
inexpensive  wing  dams  to  scour  a  depth  of  about  40  inches  on  the  Imrs, 
at  a  probable  cost  of  $66,000;  operations  to  e:i^tend  to  Clarksdale,  about 
180  miles  above  the  mouth.  Congress  entered  upon  the  project  by  act 
of  March  3,  1879;  within  three  years  $37,000  was  appropriated,  and 
fairly  good  progress  was  made.  Since  1882  each  river  ana  harbor  act 
has  appropriated  $5,000  for  continuing  the  improvement,  allowing  an 
average  sum  of  $2,500  per  annum  for  expenditure.  As  new  obstruc- 
tions are  added  every  year  by  the  rapia  ^owth  of  vegetation  along 
the  banks  and  by  floods,  caving  and  sliding  banks,  ete.,  it  was  not 
practicable  to  carry  out  the  original  plan  with  the  funds  provided,  and 
the  appropriations  since  1882  have  been  applied  chiefly  to  maintaining 
what  was  accomplished  during  the  fii'st  four  years.  It  is  estimated 
that  an  expenditure  of  about  $20,000  in  one  or  two  seasons  of  low 
water  will  be  required  to  complete  the  work,  after  which  about  $3,000 
annually  will  be  needed  for  maintenance.  Authority  to  modify  the 
project  by  including  these  estimates  was  granted  March  21,  1899. 

The  commerce  of  this  river  consists  of  shipments  of  cotton,  cotton 
seed,  staves,  and  miscellaneous  articles,  with  return  freights  of  plan- 
tation supplies,  general  merchandise,  etc.  The  quantities  reported 
annually  lor  the  past  eleven  years  varv  between  8,931  and  53,222  tons, 
with  values  estimated  at  $251,000  to  *1,457,000.  The  average  for  the 
eleven  years  is  32,258  tons,  valued  at  $970,000. 

July  1,  1899,  balance  unexpended $4,278.81 

June  30,  1900,  amount  expended  during  fiscal  year 3, 563. 73 

July  1,  1900,  balance  unexpended 715. 08 


Amount  (estimated)  required  for  completion  of  existing  project 20, 000. 00 

Amount  that  can  l)e  profitably  expended  in  fiscal  year  ending  June  30, 

1902,  in  addition  to  the  balance  unexpended  July  1,  1900 20, 000. 00 

Submitted  in  compliance  with  reauirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  X  10.) 

12,  Water  gauges  on  the  Mississippi  Rvcer  and  its  principal  tributor 
rie^s, — ^These  gauges  were  designed  to  secure  information  from  continu- 
ous records,  with  a  view  to  protecting  alluvial  lands  against  overflow, 
improving  navigation,  and  giving  correct  reports  or  the  stages  of 
water  for  the  benefit  of  river  men  and  planters.  Their  establishment 
and  the  maintenance  of  daily  observations  were  enjoined  upon  the  Sec- 
retaiy  of  War  by  joint  resolution  of  Congress  approved  February  21, 
1871  (Stat.  L.,  vol.  16,  p.  598).     Section  6  of  the  river  and  harbor  act 
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of  1888  provided  a  permanent  appropriation  for  the  purpose  of  secur- 
ing uninterrupted  gai^ng. 

The  amount  expended  to  June  30,  1899,  was  $131,087.88.  The  17 
gauges  ordered  by  the  resolution  of  February,  1871,  were  established 
melfttter  part  of  that  year,  except  the  one  at  Carrollton,  La.,  estab- 
lished in  January,  1872.  Seven  additional  gauges  have  been  established 
and  three  discontinued,  and  there  are  now  21  gauges  maintained.  The 
service  had  been  improved  materially.  In  1881  bulletins  were  erected 
at  the  stations  on  the  Mississippi  for  the  purpose  of  giving  passing 
steamboats  the  stage  of  water,  and  to  indicate  whether  rising,  station- 
ary, or  falling.  In  1890  they  were  replaced  by  larger  bulletins  and 
the  old  ones  used  for  extending  the  service  to  the  tributaries.  Since 
February  1, 1887,  the  gauges  have  been  read  and  bulletins  posted  twice 
a  day.  The  readings  have  been  published  by  the  Mississippi  River 
Commission  to  the  end  of  the  calendar  year  1899. 

The  yearly  expenses  of  this  work,  if  properly  maintained,  varv  con- 
siderably, and  extraordinary  repairs  of  the  gauges  and  bulletins, 
frequent  inspections,  etc.,  mav  increase  the  cost  for  one  year  to  double 
that  of  the  year  preceding  or  following  it.  At  the  present  time  a  large 
nmnber  of  the  gauges  need  extensive  repairs,  and  the  bulletins  on  the 
Mississippi,  bum  in  1890,  are  worn  out  and  should  be  replaced  by  a 
more  permanent  type.  Four  new  gauges  were  added  in  1890,  increas- 
ing the  cost  of  observations  by  the  sum  of  $540  per  annum,  with  addi- 
tional charges  for  inspections  and  repairs. 

The  laws  relating  to  the  water  gauges  on  the  Lower  Mississippi  and 
its  tributaries  are  as  follows: 

Sec.  5252.  The  Secretary  of  War  is  hereby  authorized  and  directed  to  have  water- 
eaoges  establlBhed,  and  daily  observations  made  of  the  rise  and  fall  of  the  Lower 
StliflBiaBippi  River  and  its  chief  tributaries,  at  or  in  the  vicinity  of  Saint  Louie,  Cairo, 
Memphis,  Helena.  Napoleon,  Providence,  Vicksburgh,  Red  River  Landing,  Baton 
Rouge,  and  Carrollton,  on  the  Mississippi,  between  the  mouth  of  the  Missouri  and 
the  6ulf  of  Mexico;  and  at  or  in  the  vicmity  of  Fort  Leavenworth,  on  the  Missouri; 
Rock  Island,  on  the  Upper  Mississippi;  Louisville,  on  the  Ohio;  Florence,  on  the 
Tennessee;  Jacksonport,  on  the  White  River;  Little  Rock,  on  the  Arkansas;  and 
Alexandria,  on  the  Ked  River;  and  at  such  other  places  as  the  Secretary  of  War  may 
deem  advisable.  The  expenditure  for  the  same  shall  be  made  from  the  appropria- 
tion for  the  improvement  of  rivers  and  harbors;  but  the  annual  cost  of  the  obser\^a- 
tions  shall  not  exceed  the  sum  of  five  thousand  dollars. 

The  river  and  harbor  act  of  August  11,  1888,  provided  a  permanent 
appropriation  for  the  purpose  of  securing  uninterrupted  gauging,  as 
foHows: 

8bc.  6.  That  for  the  purpose  of  securing  the  uninterrupted  gauging  of  the  waters 
of  the  Lower  Mississippi  River  and  its  tributaries,  as  provided  for  m  joint  resolution 
of  the  twenty-first  of  February,  eighteen  hundred  and  seventv-one,  upon  the  appli- 
cation of  the  Chief  of  Engineers,  the  Secretary  of  War  is  hereby  authorized  to  draw 
his  warrant  or  requisition  from  time  to  time  upon  the  Secretary  of  the  Treasury  for 
such  soma  as  may  be  necessary  to  do  such  work,  not  to  exceed  in  the  aggregate  for 
each  year  the  amount  appropriated  in  this  act  for  such  purpose:  Provided,  however , 
That  an  itemized  statement  of  said  expenses  shall  accompany  the  annual  report  of 
the  Chief  of  Engineers. 

The  amount  appropriated  in  the  act  of  August  11,  1888,  was: 

For  causing  the  waters  of  the  Lower  Mississippi  River  and  its  tributaries  as  pro- 
vided lor  m  joint  resolution  of  twenty-first  of  February,  eighteen  hundred  and  sev- 
enty-one, nine  thousand  six  hundred  dollars:  Provided,  That  three  thousand  six 
hundred  dollars  of  same  is  authorized  to  be  expended  in  paying  the  expenses  of 
gaucing  the  said  waters  during  the  fiscal  year  ending  June  thirtieth,  eighteen  hun- 
dred and  eighty-eight 
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The  same  act,  in  the  item  of  appropriation  for  continuing  operations 
upon  the  reservoirs  at  the  head  waters  of  the  Mississippi  River,  pro- 
vided as  follows: 

And  the  Secretary  of  War  shall  cause  such  gaugings  to  be  made  at  or  near  St  Paul 
during  the  annual  operation  of  said  reservoirs  as  shall  determine  accurately  the  dis- 
chai^  at  that  point,  the  cost  of  same  to  be  paid  out  of  the  annual  appropriation  for 
gauging  the  waters  of  the  Mississippi  River  and  its  tributaries. 

Under  existing  decisions,  a  fiscal  year  appropriation  of  not  to  exceed 
$6,000  is  provided,  of  which  $500  miav  he  allotted  under  the  law  for 
discharge  measurements  at  St  Paul,  Minn.  The  amount  is  not  suffi- 
cient for  proper  maintenance  of  the  present  service. 

July  1,  1899,  amount  allotted  for  fiscal  year  ending  June  30,  1900 $5, 500. 00 

June  30,  1900,  amount  expended  during  fiscal  year 5,150.13 

July  1,  1900,  balance  reverting  to  Treasury 349.87 

July  1,  1900,  amount  allotted  for  fiscal  year  ending  June  30,  1901 6, 000. 00 

(See  Appendix  X  11.) 

SURVEY  OF  OUACHITA   AND  BLACK    RTVERS,    ARKANSAS  AND  LOUISIANA, 
MADE    IN    COMPLIANCE    WITH    RIVER    AND    HARBOR    ACT    OF    AUGUST 

18,  1894. 

The  survey  of  (hmchita  and  Black  rivers^  ArJcansmand  Louimana^ 
with  a  vi^w  to  their  imjprovemeivt  hy  locks  and  dams^  required  by  the 
river  and  harbor  act  of  August  18,  1894^  has  beemnade, 'and  prelimi- 
nary repoil  submitted  thereon,  by  Maj.  Thomas  L.  Casey,  Corps  of 
Engineers,  February  7,  1900.  The  plan  presented  contemplates  con- 
struction of  13  locks  and  dams  at  an  estimated  cost  of  $275,000  each  or 
a  total  cost  of  $3,575,000  for  the  entire  system.  The  report  was  trans- 
mitted to  Congress  and  printed  in  House  Doc.  No.  480,  Fifty-sixth 
Congress,  first  session.     (See  also  Appendix  X  12.) 

EXAMINATIONS   AND   SURVEY    MADE    IN    COMPLIANCE    WITH    RFVER  AND 
HARBOR   ACT   APPROVED  MARCH   3,  1899. 

The  preliminary  examinations  and  survey  of  the  following  localities, 
required  by  the  river  and  harbor  act  of  March  3,  1899,  were  made  by 
the  local  engineers  and  reports  thereon  submitted  through  the  Divi- 
sion Engineer,  Col.  Henry  M.  Robert,  Corps  of  Engineers: 

1.  Preliminary  exammation  of  Red  River ^  Texas ^  from  the  rn/nUh 
of  the  Kiamitia  \Kidmichi)  River  to  th^  mmith  of  Blue  River. — Maj. 
t).  H.  Willard,  Corps  of  En^neers,  submitted  report  March  21,  1899. 
In  his  opinion,  concurred  in  by  the  division  engineer,  this  part  of 
Red  River  is  not  worthy  of  improvement  by  the  General  Government 
at  the  present  time.  The  report  was  transmitted  to  Congress  and 
printed  in  House  Doc.  No.  53,  Fifty-sixth  Congress,  first  session. 
(See  also  Appendix  X  13.) 

^.  Preliminary  ex<iinvtiation  and  survey  of  Alexandria  Harbor^Lou- 
ijiiana, — Maj.  Thomas  L.  Casey,  Corps  of  {Engineers,  submitted  report 
February  9,  1900,  with  plan  for  improvement  at  an  estimated  cost  of 
$11,300,  this  expenditure  being  deemed  warranted  in  view  of  the  large 
property  interests  at  stake.  In  forwarding  the  report  to  this  oflSce, 
the  division  engineer,  for  reasons  given,  stated  that  in  his  opinion  the 
proposed  improvement  should  not  be  undertaken  by  the  Greneral  Grov- 
ernment.    Tne  report  was  transmitted  to  Congress  and  printed  in  House 
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Doc.  No.  462,  Fifty-sixth  Congress,  first  session.     (See  also  Appendix 
X  14.) 

EXAMINATIONS    REQUIBED    BY    EMERGENCY     BIVEE    AND    HARBOR    ACT 
APPBOVED  JUNE   6,  1900. 

The  local  officer  was  also  charged  with  the  duty  of  making  preliminary 
examinations  of  the  following  localities,  required  by  the  emergency 
river  and  harbor  act  of  June  6,  1900,  and,  if  possible,  reports  thereon 
will  be  submitted  in  time  for  transmission  to  Congress  at  its  next  session : 

i.  Red  River ^  in  the  States  of  Louisiana^  Arkcmaas^  amd  Texas^  cmd 
in  Indian  Territory  from  the  city  of  Shreveport^  m  the  State  of  Lou- 
isiana^ to  the  city  ofj)€mson^  in  the  State  ofiexas^  with  a  view  to  ascer- 
taining whether  the  navigation  ofsaMriver  can  heperrrmnently  improved 
Try  a  system,  of  cut-aff^s^  levees^  locks^  a/nd  dams^  or  hy  a/ny  other  pla/n. 

^.  xhe  river  ana  harhor  front  of  the  city  of  Gamden^  Arkansas^  on 
the  Ouachita  River ^  with  a  view  to  improving  said  harhor  and  grading 
and  protecting  the  river  hank  in  front  ofsaia  dty. 

IMPROVEMENT  OF  ARKANSAS  RIVER  AND    OF  CERTAIN  RIVERS  IN 
ARKANSAS  AND  MISSOURI. 

This  district  was  in  the  charge  of  Capt.  Robert  McGregor,  Corps 
of  Engineers.  Division  Engineer,  Col.  Henry  M.  Robert,  Corps  of 
Engineers. 

1,  Removing  ohstmictions  in  Arkansas  River ^  Arkansas  ofod  Komsas.  — 
This  river  was,  previous  to  improvement,  seriously  obstructed  by 
snags,  overhanging  timber,  reefs,  and  bars.  The  banks  and  bed  are 
very  unstable,  making  frequent  contributions  of  snags  and  logs,  and 
rendering  snagging  operations  a  continuous  necessity. 

The  original  project  under  this  head  was  to  raise  and  destroy  snags, 
cut  overhanging  timber,  remove  bowlders  and  reefs  by  blasting  ana 
dredging,  and  cut  out  sand  bars  hy  temporary  wing  dams.  To  this 
was  Eiter  added  the  survey  of  the  river,  with  the  view  to  permanent 
improvement. 

Since  appropriations  for  permanent  improvement  were  made,  blast- 
ing, dredging,  and  dams  have  been  omitted  from  the  project,  leaving 
customary  snagging  operations  only.  The  estimated  cost  is  $35,000 
annually. 

From  appropriations  for  this  purpose  there  had  been  expended  to 
June  30,  1899,  $866,076.38.' 

The  evidence  of  pilots  and  masters  is  that  in  the  permanent  reaches 
of  the  river  the  condition  has  been  materiallv  improved;  in  the  shift- 
ing channels  the  relief  is  only  temporary,  and  the  obstructions  to  navi- 
gation ai'e  still  numerous  ana  dangerous. 

Operations  during  the  fiscal  year  have  been  confined  to  keeping  open 
narrow  channels  through  the  most  obstructed  places. 

The  estimated  amount,  $35,000  annually,  is  sufficient  to  maintain  the 
river  free  from  snags,  but  owing  to  lack  of  funds  for  the  past  few 
years  the  river  is  in  need  of  a  thorough  cleaning  out. 

From  funds  allotted  to  this  work  one  steel  snag  boat  is  being  con- 
structed to  replace  the  Wichita^  which  was  wor^kout;  and  it  is  proposed 
to  make  available  a  second  and  larger  bo^,t  f or  the  lower  river  by 

*In  addition  to  this  there  had  been  applied  tor^is  work  $26,272,  allotted  from 
appropriation  for  improving  Arkansas  River.        / 
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repairs  to  the  snag  boat  C,  B,  Retme^  which  has  been  out  of  commission 
since  1893. 

The  commerce  of  the  stream  consists  of  plantation  products  and  sufh 
plies,  timber  and  cooper  stuffs,  and  general  merchandise.  Tabulation 
showing  yearly  tonnage  and  values  is  given  under  the  heading 
''Improving  Arkansas  Kiver,  Arkansas." 

July  1,  1899,  balance  unexpended $23,207.08 

June  30,  1900,  amount  expended  during  fiscal  year 8, 796. 42 

July  1,  1900,  balance  unexpended _.. 14,410.66 

July  1,  1900,  outstanding  liabilities 500.00 

July  1,  1900,  balance  available 13,910.66 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1902,  for  maintenance  of  improvement,  in  addition  to  the  balance 
available  July  1,  1900..* 30,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 
of  1899,  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  Y  1.) 

2.  Arhan^as  Rher^  Arhanm^. — The  channel  of  this  river,  in  addi- 
tion to  being  badly  obstructed  with  snags,  was  for  nearly  all  of  its 
length  of  an  unstable  character,  obstructed  by  shifting  sani  bars  and, 
in  the  upper  reaches,  by  gravel  bars  and  some  reefs  of  rock.  Prior  to 
1886,  works  upon  the  river  were  for  improvement  of  special  detached 
reaches,  generally  with  immediate  reference  to  confinmg  the  channel 
to  the  drawspans  of  bridges  an'd  the  water  fronts  of  towns,  or  to  the 
improvement  of  some  especially  difficult  crossing.  The  availability  of 
the  channel  for  navigation  depended  entirely  on  the  stage  of  water, 
navigation  of  every  sort  being  practically  abandoned  during  se^asons 
of  extreme  low  water. 

The  act  of  August  11,  1888,  adopted  a  project  for  the  improvement 
of  the  river  from  Wichita,  Kans.,  to  the  confluence  of  its  navigable 
mouth  with  the  Mississippi,  based  on  plans  and  estimates  covering  only 
a  portion  of  this  distance.  The  plans  approved  were  for  two  detached 
reaches;  that  from  Arkansas  City,  Kans.,  to  Fort  Gibson,  Ind.  T.,* 
and  that  from  Little  Rock,  Ark.,  to  the  mouth,*  a  total  distance  of 
417  miles,  at  an  estimated  cost  of  $4,378,544.  The  improvement 
authorized  covers  771  miles.     Furthermore,  after  a  lapse  of  twelve 

i rears,  the  total  of  appropriations  available  for  the  project  ha«  been 
ess  than  $1,000,000,  a  large  part  of  which  has  necessarily  gone  for 
maintenance  of  works  built  in  isolated  spots  and  for  carrying  over  a 
large  plant  from  one  appropriation  to  another.  In  view  of  the  abov^e 
the  cost  of  the  project  nas  been  given  as  indefinite. 

The  approved  project  may  therefore  be  stated  as  follows:  To  remove 
rock  and  gmvel  reefs  by  blasting  and  dredging,  to  contract  the  chan- 
nel by  dikes  or  dams,  permeable  or  solid,  of  such  construction  as  the 
local  conditions  require,  and  to  hold  the  channel  so  obtained  bv  revet- 
ment where  necessary ;  the  project  to  include  the  river  from  Wichita, 
Kans. ,  to  the  mouth,  a  distance  of  771  miles. 

From  the  appropriations  made  for  the  improvement  of  this  river 
there  had  been  expended  to  June  30,  1899,  ¥1,135,630.26.  Of  this, 
$26,272  was  expended,  under   allotments,  for  removing  snags,  etc., 

^  Printe<i  in  Tloase  Ex.  Doc.  No.  90,  Forty-ninth  Congress,  first  session. 
■^See  Annual  Report  of  the  Chief  of  Engineers  for  1885,  page  1601. 
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from  the  channel,  leaving  $1,109,358.26  expended  on  improvements 
proper.  Of  this  latter  amount,  $159,500  was  for  special  projects, 
and  $949,858.26  was  applied  to  the  present  approved  project. 

The  special  work,  and  some  of  that  done  on  the  project  before  July 
1, 1894,  was  for  local  improvements,  such  as  the  construction  of  dikes 
at  Dardanelle  to  remove  a  bar  from  the  front  of  the  town;  the  con- 
struction of  revetments  and  dikes  to  stop  caving  along  the  town  front 
of  Pine  Bluff;  the  construction  of  dikes  to  maintain  the  channel 
through  the  drawspans  of  bridges  at  Fort  Smith,  Vanburen,  Little 
Ro<;k,  and  Robroy,  and  the  construction  of  dikes  at  a  few  of  the 
troublesome  crossings.  Since  July  1,  1894,  the  work  on  the  project 
has  been  that  of  repairing  the  works  previously  built,  and  making  the 
improvement  continuous  from  Little  Rock  to  a  point  20  miles  above. 
To  June  30,  1899,  the  channel  had  been  maintained  through  the  draw- 
spans  of  all  bridges  crossing  the  river,  caving  of  banks  had  been 
stopped  along  the  town  front  of  Pine  Blutf,  and  to  a  great  measure  in 
the  20-mile  reach  above  Little  Rock.  At  crossings  where  the  work 
remained  intact  through  the  flood  of  May,  1898,  indications  of  material 
improvement  were  shown. 

Operations  during  the  past  fiscal  year  were  confined  to  repairs  to 
works  already  constructed,  which  suffered  during  the  flood  of  Ma}^ 
1898.  Of  the  amount  appropriated  by  act  of  March  3,  1899,  $40,000 
was  allotted  for  removing  obstructions,  etc.,  and  applied  to  necessary 
repairs  and  additions  to  plant  under  that  head. 


Commercial  stalUticSj 

year  ending  May  SI. 

Year. 

Value. 

Tons. 

Year. 

Value. 

Tons. 

1895 

$2,380,420 
2,408,720 
1,667,218 

60,498 
84,261 
66,077 

1898 

1 
$1,626,756  1 
2,470.131  ' 
2,078,^) 

58,678 

1896 

1899 

68,057 

1897 

1900 

75,664 

Within  the  last  year  two  transportation  lines  have  been  organized  for  the  pur- 
pose of  operating  on  this  river,  one  to  run  a  steamer  between  Fine  Bluff  and  New 
Orleans,  the  other  to  run  a  steamer  out  of  Pine  Bluff  to  Wildcat  and  to  Red  Fork. 
One  company  that  operated  a  steamer  between  Little  Rock  and  Dardanelle  has 
withdrawn  from  the  nver. 

July  1,  1899,  balance  unexpended $97,869.74 

June  30,  1900,  amount  expended  during  fiscal  year: 

Remo\nng  obstructions,  etc $11,642.20 

On  project 47,615.29 

59,257.49 

July  1,  1900,  balance  unexpended ^38,612.25 

July  1,  1900,  outstanding  liabilities $1,000.00 

Julv  1,  1900,  amount  covered  by  uncompleted  contracts 23, 029. 30 

24,029.30 

July  1,  1900,  balance  available 14,582.95 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1902,  for  maintenance  of  improvement,  in  addition  to  the  balance 
avaUable  July  1,  1900 1 30,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 
of  1899,  and  of  sundry  civil  act  ot  June  4,  1897. 

(See  Appendix  Y  2.) 

* $27,085.80  for  removing  obstructions,  etc.;  $11,526.45  for  project, 
p.  v/i  1  QC\(\ 9.7 
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S,  White  Riv€i\  Arkcmsm. — In  its  original  condition  this  river  was 
much  choked  with  drift  piles,  logs,  and  snags,  and  in  its  upper  reaches 
by  bowlders  and  gravel  shoals.  The  earlier  projects  were  mainly  for 
snagging,  with  the  addition  later  of  projects  for  removing  rocks  and 
bowlders.  At  the  time  of  adopting  the  project  for  permanent  improve- 
ment, in  1888,  the  river  from  Newport  to  the  mouth  was  reasonably 
free  from  snags,  and  the  controlling  depth  on  shoals  was  said  to  be 
about  3  feet  at  ordinary  low  water.  Above  Newport  the  river  was 
still  much  obstructed  by  timber,  and  from  Batesville  up  there  were 
numerous  bad  shoals,  rendering  navigation  very  uncertain. 

The  project  of  1888  (AnnualReport  of  the  Chief  of  Engineers  for 
1888,  p.  1406^  contemplated  the  deepening  of  the  water  on  shoals  by 
contracting  tne  channel,  and  the  removal  of  rock  and  bowlders  in  the 
upper  river  by  blasting,  the  object  being  to  obtain  a  channel  5  feet  in 
depth  at  low  water  from  the  mouth  to  Newport,  and  2  feet  in  depth 
from  Newport  to  Forsyth,  Mo.,  at  an  estimated  cost  of  $105,815.  It 
also  included  an  additional  estimate  of  $8,000  per  year  for  two  or  three 
yeai*s  for  snagging.  For  reasons  given  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1891,  page  2049,  the  estimates  were  inadequate  to 
accomplish  the  object.  The  act  of  July  13, 1892,  appropriated  i>53,815 
to  complete  the  project  and  an  additional  sum  of  $21,185  to  be  expended 
"in  the  discretion  of  the  Secretary  of  War."  These  funds,  and  those 
appropriated  since  that  date,  have  been  applied  to  snagging  and  to  con- 
tmuing  the  improvement  of  the  river  above  Newport  on  the  lines  of 
the  project  of  1888,  with  the  acjdition  of  dredging  on  shoals. 

Up  to  June  30, 1899,  there  had  been  expended  on  this  river  $366,801. 57. 
Of  this  amount  $166,000  was  on  projects  previous  to  1888,  and  $108,815 
was  under  the  project  of  1888,  mcluding  snagging,  and  $91,986.57  was 
for  continuing  the  improvement  under  discretionary  application  by  the 
Secretary  of  War.  Of  this  latter  amount,  $4,000  has  been  allotted  to 
Cache  River,  $11,061.46  expended  for  special  works  at  Batesville,  and 
the  balance,  $76,925.11,  for  snagging  and  for  maintaining  the  works 
above  Newport. 

The  results  obtained  under  the  project  of  1888  in  the  lower  river 
have  not  been  permanent.  Snagging  has  given  much  I'elief  to  naviga- 
tion, and  has  made  available  sucn  channel  as  existed.  During  the  year 
ending  June  30, 1899,  the  average  channel  depth  on  shoals  in  the  lower 
river  was  3  feet,  with  a  least  depth  of  30  inches  at  Little  Island.  In 
the  upper  river  such  channel  as  was  obtained  was  impracticable  for 
navigation  owing  to  swift  water  on  the  shoals,  and  provision  has  been 
made  for  the  river  from  Batesville  up  bv  a  separate  project  for  locks 
and  dams,  a  report  of  which  will  be  found  under  "Upper  White 
River." 

Operations  during  this  fiscal  year  have  been  confined  to  snagging 
from  Newport  to  Wolf  Bayou,  12  miles  above  Batesville.  The  river 
below  Newport  is  in  need  of  attention,  but  the  balance  of  the  funds 
on  hand  will  be  needed  for  extensive  repairs  to  plant. 

For  maintenance  of  the  channel  from  Batesville  to  the  mouth  there 
will  be  needed  the  sum  of  $12,000  annually.  *  By  a  contemplated  rear 
rangement  of  plant  it  is  expected  to  give  this  river  better  service  in 
the  matter  of  snagging.     In  addition  to  this  there  will  be  required,  for 
the  present  at  least,  annual  dredging  between  Newport  and  Batesville. 
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Both  of  these  items  are  included  in  the  estimate  above  for  annual 
maintenance. 

Condensed  commercial  statislicSj  year  ending  May  SI. 


Year. 

Tons, 

Value. 

Year. 

Tons. 

Value. 

Ifi95 

73,759 
74,882 
78,962 

12,494,377 
2,056,991 
2,485,814 

1898 

102,337 
117,891 
127,906 

SI,  415, 018 
1,619  351 

1^6 

1899 

ISffJ 

1900 

2,228,007 

No  new  lines  of  transportation  have  been  established  during  the  year. 

July  1,  1899,  balance  unexpended $18,013.43 

June  30,  1900,  amount  expended  during  fiscal  year 3, 817. 16 


July  1,  1900,  balance  unexpended 14, 196. 27 

July  1,  1900,  outstanding  liabilities 101.25 

July  1,  1900,  balance  available 14,095.02 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1902,  for  maintenace  of  improvement,  in  addition  to  the  balance  avail- 
able July  1, 1900  10,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 
of  1899,  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  Y  3.) 

4-  Upper  White  River^  Arkansas. — The  original  condition  of  this 
portion  of  White  River  and  the  previous  projects  for  its  improvement 
are  ffiven  in  the  report  for  White  River. 

The  approved  project  for  this  work,  based  on  a  report  printed  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1897,  page  1992,  contem- 

glates  providing  slack-water  navigation  from  Batesville  to  Buffalo 
hoals,  a  distance  of  89  miles,  by  means  of  10  fixed  dams  with  concrete 
locks.  The  locks  are  to  be  175  feet  long  between  hollow  quoins  and  36 
feet  wide,  with  a  lift  of  about  14  feet,  and  with  a  depth  of  4  feet  on 
the  lower  miter  sills. 

The  total  estimated  cost  is  11,600,000,  based  on  having  sufficient 
funds  on  hand  to  construct  one  lock  and  dam  complete  each  working 
season. 

Up  to  June  30,  1899,  there  had  been  expended  on  this  work  1536.79. 
Plans  were  in  preparation  for  the  first  lock,  and  the  survey  of  pool 
No.  1  was  nearly  completed. 

During  the  year  ending  June  30,  1900,  the  survey  of  pool  No.  1 
was  completed,  and  the  exact  locations  of  Dams  Nos.  1  and  2  deter- 
mined. I^lans  have  been  completed  for  the  locks  and  dams  at  sites 
Nos.  1  and  2.  Owing  to  delay  in  procuring  land  at  the  site  of  Lock 
No.  1,  below  Batesville,  construction  could  not  be  begun  last  season. 
The  land  was  procured  in  December,  1899,  and  the  plant  has  been 
installed,  and  work  upon  the  cofferdam  for  Lock  No.  1  is  well  under 
way. 


Digitized  by  VjOOQIC 


420    REPORT  OP  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 


COMMERCIAL  STATIOTICS. 


Only  one  steamboat  reports  navigating  this  stream  during  the  last  year.    The  bulk 
of  the  commerce  reported  was  rafted. 

Valv£  and  ionimge. 


Tons. 

Value. 

Year  ending  May  81: 

1899 

9,059 
S9,2S3 

8648,335 

1900                      

1,260,712 

July  1,  1899,  balance  unexpended $159,464.21 

Amount  appropriated  by  sundry  civil  act  approved  June  6,  1900 150, 000. 00 

309,464.21 
June  30.  1900,  amount  expended  during  fiscal  year  (Lock  and  Dam 

No.  1) 22,159.28 

July  1,1900,  balance  unexpended ^287,304.93 

July  1, 1900,  outstanding  liabilities 4,500.00 

July  1, 1900,  balance  available 282,804.93 


Amount  (estimated)  required  for  completion  of  existing  project 1, 290, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30, 1902.  in  addition  to  the  balance  available  July  1,  1900 100, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  Y  4.) 

5,  Bvffalo  Fork  of  White  River ^  Arhmsds, — ^This  stream  in  its  origi- 
nal condition  was  obstructed  by  overhanging  timber  and  by  bowlders 
and  rocks  projecting  above  the  bed  of  the  shoals.  The  slope  is  ste^p 
and  the  bends  in  the  channel  very  abrupt.  Navigation  is  carried  on 
by  flatboats  and  rafts  at  medium  stages  of  water.  The  low-water 
depth  on  shoals  is  about  5  inches. 

The  act  of  March  3, 1899,  appropriated  $3,500  for  improving  Buffalo 
Fork,  based  on  a  report  of  a  survey  made  to  comply  with  the  provisions 
of  the  river  and  harbor  act  of  June  3,  1896,  published  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1897,  page  1994.  The  work 
proposed  was  to  cut  the  overhanging  timber  and  remove  from  the 
shoals  the  loose  and  solid  rock  that  projected  above  the  general  plane 
of  the  bed  of  the  shoals  from  the  moutn  to  Rush  Creek,  24^  miles. 

A  party  began  work  September  1,  1899,  at  Rush  Creek,  the  upper 
limit  of  the  proposed  work:.  The  work  was  completed  November  6, 
1899,  making  the  natural  channel  available  to  the  fullest  extent  for 
flatboats  and  rafts. 

The  commerce  of  Buffalo  Fork  was  made  up  of  ratted  ties  and  cedar. 
For  the  year  ending  May  31,  1900,  the  total  commerce  was  998  tons, 
valued  at  |8,436. 

July  1,1899,  balance  unexpended $3,500.00 

Jime  30, 1900,  amount  expended  during  fiscal  year 3,043.06 

July  1, 1900,  balance  xmexpended 456. 94 

July  1, 1900,  outstanding  liabilities 3.75 

July  1, 1900,  balance  available 453.19 

(See  Appendix  Y  5.) 

» $137,304.93  for  Lock  and  Dam  No.  1;  $150,000  toward  Lock  and  Dam  No.  2. 
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6.  Cache  Hiver^  Arkansas. — In  its  original  condition  this  stream  was 
much  obstructed  by  snags,  drift,  and  overhanging  timber. 

The  channel  of  the  river  is  well-defined,  with  a  low-water  depth  on 
the  controlling  shoals  of  6  to  8  inches. 

The  projects  adopted  for  this  river  have  all  been  for  keeping  the 
river  clear  of  snags  and  drift. 

The  amounts  expended  on  this  work  to  June  30,  1899,  from  direct 
appropriations,  was  $9,000,  and  from  allotments  from  appropriations 
for  White  River,  Arkansas,  by  acts  of  1894  and  1896,  $4,000,  making 
a  total  of  $13,000. 

The  operations  of  snag  boats  have  rendered  navigation  practicable 
as  far  up  as  James  Ferry,  about  72  miles  from  the  mouth,  foi  small 
boats  used  in  bringing  out  rafts  at  high  stages. 

Operations  during  the  fiscal  year  ending  June  30,  1900,  have  con- 
sisted  of  snagging  and  cutting  overhangmg  timber,  making  a  fair 

fting  channel  from  Maberry  Ferry  to  Choctaw  and  Memphis  Bridge 
(42  mfles). 

Commercial  slatisticSy  year  ending  May  SI. 


Year. 

Value. 

Tons. 

Year. 

Value. 

Tons. 

1896 

125,494 
62,483 
108,460 

12,608 
20,748 
34.990 

1898 

S36.635 
52,936 
29,961 

10,198 

1«96 

1899 

7,667 

1887 

1  1900 

11,216 

The  commerce  of  this  stream  is  made  up  of  timber,  and  the  bulk  of  it  is  rafted. 
Two  small  steamboats  were  operated  when  there  was  sufficient  water. 

July  1,  1899,  balance  unexpended $1,000.00 

June  30,  1900,  amount  expended  during  fiscal  year 952. 85 


July  1,  1900,  balance  unexpended  .. 
July  1,  1900,  outstanding  liabilities . 


47.15 
47.15 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1902,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1, 1900 1, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 
of  1899,  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  Y  6.) 

7.  Black  Hiver^  Arhansas  and  Missouri, — In  its  original  condition 
this  river  had  a  controlling  depth  on  shoals  of  2  to  2^  feet  at  low 
water.  The  river,  especiallv  that  portion  above  the  mouth  of  Current 
River,  was  almost  impassable  at  low  stages  on  account  of  snags,  drift, 
and  overhanging  timber.  Pocahontas  was  considered  the  head  of 
navi^tion,  and  rafting  was  impossible  above  the  Arkansas  and  Mis- 
souri State  line. 

The  first  project  for  the  improvement  of  this  river,  submitted  in 
1880  (Annual  Report  of  the  Chief  of  Engineers  for  1880,  p.  1326),  con- 
templated removing  snags,  logs,  etc.,  cutting  down  shoals  by  means  of 
wing  dams  and  closing  some  of  the  most  troublesome  sloughs.  The 
estimated  cost  was  $80,800.  SuflScient  funds  were  never  appropriated 
to  complete  the  project,  and  appropriations  since  1884  have  averaged 
less  than  half-  that  estimated  (^,000)  for  annual  maintenance. 
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The  total  amount  expended  to  June  30,  1899,  was  $102,391.91. 

Material  improvement  in  the  condition  of  this  stream  is  shown. 
The  controlling  channel  depth  at  low  water  at  the  above  date  was  3 
feet  to  mouth  of  Current  River.  Above  that  point  the  river  has  not 
been  worked  suflSciently  to  produce  permanent  results. 

Operations  during  the  year  were  confined  to  snagging — clearing  a 
channel  over  such  portions  of  the  river  as  carry  the  heaviest  commerce. 

Cc  mmercial  statistics j  year  ending  May  SI. 


Year. 

Value. 

Tons. 

Year. 

Value. 

Tons. 

1895 

$1,085,415 

891,437 

1,704,799 

132,438 
111,278 
111,611 

1898 

$788,640 
529,336 
966,961 

115.612 

1896 

1899 

83,404 

1897 

1900 

129,698 

Timber,  lumber,  plantation  products,  and  supplies  make  up  the  commerce  of  this 
stream.    The  tonnage  is  about  equally  divided  between  rafts  and  steamboats. 

July  1,  1899,  balance  unexpended $8,101.09 

June  30,  1900,  amount  expended  during  fiscal  year 6, 056. 65 

July  1,  1900,  balance  unexpended 2,051.44 

July  1,  1900,  outstanding  liabilities 160.00 

July  1,  190a,  balance  available 1,891.44 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1902,  for  works  of  improvement  and  for  maintenance,  in  addition  to 
the  balance  available  July  1 ,  1900 10, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  18i86  and  1867,  of  section  7  of  the  river  and  harbor  act 
of  1899,  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  Y  7.) 

8.  Curre7it  Iiivei\  ArJcansm  and  Missouri, — The  original  condition 
of  this  stream  was  such  that  no  steamboat  navigation  above  the  mouth 
of  Little  Black  River  was  attempted  except  when  the  river  was  at  high 
stages.  Below  Little  Black  River  navigation  was  suspended  when  the 
the  river  was  below  medium  stige.  The  natural  depths  were  not 
available  on  account  of  snags  and  leaning  timber.  For  a  r^sum^  of 
work  done  prior  to  1894  see  the  Annual  Report  of  the  Chief  of  Engi- 
neers for  1896,  page  1689. 

The  project  of  December  11,  1890  (Annual  Report  of  the  Chief  of 
Engineers  for  1891,  p.  2065),  provided  for  improving  the  channel  to 
Vanburen,  Mo.  (95  miles),  by  the  usual  snaggmg  operations,  and  by 
contracting  the  channel  at  the  worst  shoals  by  wing  dams.  The  appro- 
priation or  June  3,  1896,  completed  the  amount  estimated  for  this 
project.  The  last  appropriation,  March  3,  1899,  was  made  for  con- 
tinuing the  work  ana  for  maintenance. 

The  amount  expended  to  June  30, 1899,  was  116,927.06.  Under  the 
project  of  1890  all  the  funds  appropriated  were  confined  to  snagging, 
the  highest  point  reached  bemg  31  miles  below  Vanburen.  At  the 
close  of  the  fiscal  year  1899,  no  work  having  been  done  since  1897,  the 
river  was  not  in  good  condition. 

Operations  during  the  fiscal  year  ending  June  30,  1900,  consisted  in 
snagging  from  the  mouth  to  Little  Black  River,  32  miles,  where  the 
work  was  very  heavy. 
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Commercial  statistics^  year  ending  May  SI. 
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Year. 

Value. 

Ton«. 

Year. 

Value. 

Tons. 

1895 

$362,447 
227,291 
581,528 

31,205 
29,867 
17,078 

1 

1  1898 

$306,216 
239,869 
578,834 

52,417 
43,050 
65,048 

1896 

'  1899 

1897             

1  1900  .   ,          -  -   - 

Rafted  saw  logs  and  railroad  ties  make  up  the  bulk  of  the  commerce  for  this  stream. 

July  1, 1899,  balance  unexpended $6, 072. 95 

June  30, 1900,  amount  expended  during  fiscal  year 3, 670. 24 


July  1, 1900,  balance  miexpe^ded 1, 402.  71 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1902,  for  maintenance  of  improvement,  in  addition  to  the  balance  un- 
expended July  1, 1900 5,000.00 

Submitted  in  compliance  with  re^iuirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 
of  1899,  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  Y  8.) 

9,  St.  Francis  Iiivei\  Arkansas,  — In  its  original  condition  this  stream 
was  not  navigable  at  any  stage  above  Lester  Landing,  between  Lester 
Landing  and  Marked  Tree  navigation  was  possible  at  high  stages  only, 
and  below  Marked  Tree  it  was  difficult  at  medium  stages.  Snags  and 
fallen  timber  were  the  principal  obstructions. 

The  original  project  was  to  improve  navigation  below  Lester  Land- 
ing by  cutting  a  channel  througn  ''The  Lake"  and  clearing  the  river 
of  obstructions  by  snagging  operations.  The  present  project  (adopted 
October  21,  1884),  is  tS  remove  drift,  logs,  and  snags  from  the  chan- 
nel and  overhanging  timber  from  the  banks  from  the  mouth  to  Ken- 
nett,  Mo.  (279  miles),  and  close  chutes  and  sloughs  in  "The  Sunk 
Lands,"  so  as  to  make  the  river  navigable  at  high  stages  to  Kennett, 
Mo.,  at  medium  stages  to  Marked  Tree,  and  at  low  ste-ges  to  a  point 
about  30  miles  below  Madison,  Ark. 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  eTune 
30,  1899,  was  158,908.65. 

The  condition  of  the  river  below  Marked  Tree  on  June  30, 1899,  was 
good  for  navigation  at  a  4-foot  stage  or  over.  Above  Marked  Tree  a 
lair  high-water  channel  had  been  made  through  the  "Sunk  Land." 

Operations  during  the  year  ending  June  30, 1900,  consisted  of  cut- 
ting overhanging  timber  and  removing  snags  from  the  mouth  to  15 
miles  above  Madison,  or  85  miles  above  the  mouth.  This  part  of  the 
river  was  left  in  good  condition. 

Commercial  statistics,  year  ending  May  SI. 


Year. 

Tons. 

Value. 

Year. 

Tons. 

Value. 

1896 

88,107 
67,740 
97,348 

$321,439 

401,457 

1,117,891 

1898 

28,819 
27,892 
46,056 

t237,481 
315,459 
194,067 

1>*96 

1899 

1897 

1900 

Bafted  saw  logs  make  up  about  four-fifths  of  the  commerce  reported.  The  rest  of  the 
commerce  is  made  up  of  plantation  products.  Rough  lumber  and  staves  are  handled 
by  steamboats  that  ply  this  stream  whenever  there  is  sufficient  water. 
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July  1, 1899, balance  unexpended $8,091.35 

Jxine  30, 1900,  amount  expended  during  fiscal  year 5, 335. 48 

July  1, 1900,  balance  unexpended 2, 755. 87 

July  1, 1900,  outstanding  liabilities 80.00 

July  1, 1900,  balance  available 2,675.87 

Amoxmt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1902.  for  maintenance  of  improvement,  in  addition  to  the  balance 
available  July  1,1900 6,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 
of  1899,  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  Y  9.) 

10.  Removirig  sunken  vessels  or  craft  obstructvng  or  endangering  nav- 
igation,— On  July  3,  1899,  it  was  reported  that  the  navigation  of 
Black  River,  Arkansas,  was  obstructea  by  the  wreck  of  the  steamer 
W.  J.  Bryan^  which  sunk  August  20,  1898,  4  miles  above  Elrin,  Ark. 
On  July  19  the  sum  of  $150  was  allotted  for  its  removal.  Work  was 
begun  August  4.  The  wreck  was  broken  up  and  cleared  away  about 
10  feet  below  low  water  over  that  portion  lying  in  the  channel. 

December  8,  1899,  the  machinery  recovered  from  the  wreck  was 
turned  over  to  the  owner.  Mr.  G.  W.  Schwartz,  by  authority  of  the 
Secretary  of  War,  Mr.  Schwartz  having  reimbursed  the  Government 
for  the  cost  of  removal. 

On  July  2,  1899,  a  stone  barge  was  wrecked  in  Little  Red  River 
near  Judsonia,  Ark,  This  wreck  was  reported  August  18,  1899,  and 
on  September  16,  1899,  the  sum  of  $250  was  allotted  for  its  removal. 
The  work  was  completed  October  12,  1899,  at  a  cost  of  $183.13. 

(See  Appendix  Y  10.) 

EXAMINATIONS  AND  SURVEY  REQUIRED  BY  THE  RTVER  AND  HARBOR 
ACT  APPROVED  MARCH  3,  1899. 

The  preliminary  examinations  of  the  following  localities,  required 
by  the  river  and  harbor  act  of  March  3,  1899,  were  made  by  the  local 
engineer,  Capt.  Robert  McGregor,  Corps  of  Engineers,  and  reports 
thereon  submitted  through  the  Division  Engineer,  Col.  Henry  M. 
Robert,  Corps  of  Engineers: 

1.  Preliminary  examination  of  Current  River ^  Missouri^  with  a  view 
to  the  improvement  of  said  river  between  the  junction  of  Crooked  Creek 
and  Current  Creek  %oith  the  Current  River  in  the  northv:est  comer  of 
Shannon  County  and  the  southern  line  of  Carrier  County, — Captain 
McGregor  submitted  report  August  29,  1899.  In  his  opinion,  con- 
curred in  by  the  division  engineer  and  by  me,  the  locality  is  not 
worthy  of  improvement  by  the  General  Government.  The  report  was 
transmitted  to  Congress  and  printed  in  House  Doc.  No.  65,  Fifty -sixth 
Congress,  first  session.     (See  also  Appendix  Y  11.) 

S,  Pi'elimlnary  examination  of  St,  Fi'ancois  {St,  Francis)  River^ 
Missouri, — Captain  McGregor  submitted  report  April  28,  1899.  In 
his  opinion,  concurred  in  by  the  division  engineer  and  by  me,  the 
locality  is  not  worthy  of  improvement  by  the  Geneml  Government. 
The  report  was  transmitted  to  Congress  and  printed  in  House  Doc. 
No,  41,  Fifty -sixth  Congress,  first  vsession.     (See  also  Appendix  Y  12.) 

Arka7isas  River^  Arkansas  and  Indian  Territory, — A  Board  of  Engi- 


Digitized  by  VjOOQIC 


RIVER   AND   HARBOR  IMPR0VEBIENT8.  425 

neers,  appointed  under  the  requirements  of  the  river  and  harbor  act 
of  March  3,  1899,  to  make  an  examination  and  survey  of  the  Arkansas 
Kiver,  and  to  report  such  plan  for  the  permanent  improvement  of  said 
river  as,  in  its  opinion,  is  most  feasible  and  best  adapted  to  the  neces- 
sities of  commerce,  has  had  the  subject  under  consideration,  and,  if 
possible,  report  thereon  will  be  submitted  in  time  for  transmission  to 
Congress  at  its  next  session. 

REMOVING  SNAGS  AND  WRECKS  FROM  MISSISSIPPI  RIVER;  IMPROVE- 
MENT OF  MISSISSIPPI  RIVER  BETWEEN  THE  OHIO  AND  MISSOURI 
RIVERS,  OF  HARBOR  AT  ST.  LOUIS,  MO.,  AND  TO  PREVENT  THE  MIS- 
SISSIPPI RIVER  FROM  BREAKING  THROUGH  INTO  CACHE  RIVER  AT 
BEECHRIDGE,  ABOVE  CAIRO,  ILL. 

This  district  was  in  the  charge  of  Capt.  Edward  Burr,  Corps  of 
Engineers.  Division  Engineer,  Col.  Henry  M.  Robert,  Corps  of 
Engineers. 

1.  Removing  snags  and  wrecks  from  the  Mississippi  Riwer  hdow  the 
mouth  of  the  Missouri  River, — Before  this  work  was  inaugurated,  and 
for  many  years  afterwards,  the  navigation  of  the  river  was  very  much 
interfered  with  by  numerous  snags, Togs,  etc.,  which  had  lodged  in  the 
channel,  and  to  which  new  additions  were  made  with  each  rise  in  the 
river.  A  large  number  of  wrecked  flatboats,  barges,  steamboats,  and 
all  manner  of  river  craft  are  found  in  the  navigable  channels,  and  men- 
ace life  and  property. 

For  the  removal  of  these  obstructions  appropriations  were  made  as 
early  as  1824.  The  project  adopted  consisted  of  building  boats  suita- 
ble for  removing  the  snags,  logs,  rack  heaps,  etc. .  and  operating  them 
whenever  the  stage  of  water  was  favorable  and  lunds  were  available. 

The  amount  expended  upon  this  work  on  the  reach  of  the  river  below 
the  mouth  of  the  Missouri  prior  to  1879  can  not  now  be  definitely 
ascei-tained,  for  the  reason  tnat  during  much  of  the  time  appropria- 
tions were  made  at  irregular  intervals  m  lump  sums,  to  be  applied  to 
several  streams  as  their  needs  or  the  terms  of  the  law  might  require. 
From  March  3,  1879,  when  the  first  specific  appropriation  was  made, 
up  to  June  30,  1899,  there  had  been  expended  $1,460,769.25.  This 
expenditure  made  great  improvement  in  the  navigation  of  the  river 
and  lessened  the  danger  to  boats.  During  the  fiscal  year  ending  June 
30,  1900,  the  sum  of ^86,355. 29  has  been  expended. 

Two  steel  snag  boats  were  employed  in  removing  the  obstructions  to 
navigation  between  the  mouth  of  the  Missouri  River  and  New  Orleans, 
and  during  the  year  removed  4,479  snags  and  19  drift  piles.  Fifteen 
thousand  one  hundred  and  seventy  trees  were  felled  and  22,630  miles 
were  run. 

An  annual  appropriation,  not  to  exceed  $100,000,  for  carrying  on 
this  work  was  made  by  the  act  of  August  11, 1888.  Under  this  appro- 
priation the  two  snag  boats  will  patrol  the  river  and  remove  obstruc- 
tions where  necessary. 

For  recapitulation  of  commercial  statistics  reference  should  be  made 
to  report  upon  improving  Mississippi  River  between  Ohio  and  Missouri 
rivers. 

Amount  drawn  under  section  7,  act  of  August  11,  1888 $86, 355. 29 

June  30, 1900,  amount  expended  during  fiscal  year 86, 355. 29 

July  1,1900,  amount  available  for  fiscal  year  1900-1901 100,000.00 

(See  Appendix  Z  1.) 
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2,  Mississippi  River^  heticeen  Ohio  amd Missouri  rivers. — The  original 
condition  of  tne  navigable  channel  of  this  portion  of  the  Mississippi 
River,  before  the  work  of  improvement  was  begun  was  such  that  the 
natural  depth  at  low  water  was  in  many  places  from  3^  to  4  feet.  The 
channels  were  divided  by  islands,  which  formed  sloughs  and  secondary 
channels,  through  which  a  great  deal  of  the  volume  of  the  flow  was 
diverted,  to  the  detriment  of  navigation. 

The  first  work  for  improvement  began  in  1872,  and  was  continued 
for  a  number  of  3^ears  as  appropriations  were  made,  the  works,  consist- 
ing of  dikes  and  dams  of  brush  and  stone,  erected  with  a  view  to  con- 
fining the  low-water  volume  to  a  single  channel,  and  of  revetments,  to 
hold  and  preserve  the  banks  where  necessary  or  advisable  to  do  so. 

The  present  project  is  a  continuation  of  the  plan  adopted  in  1881. 
It  also  contemplates  confining  the  volume  of  the  river  at  low  water  to 
a  single  channel,  its  approximate  width  to  be,  below  St.  Louis,  about 
2,600  feet,  the  natural  width  being  in  many  cases  from  1  to  li  miles. 
The  method  principally  employed  is  the  closing  of  sloughs  and  sec- 
ondary channels  and  building  up  of  new  banks  out  to  the  Tine  desired, 
using  the  solid  matter  brought  down*  by  the  river,  and  which  is  col- 
lected by  means  of  hurdleworks.  The  banks,  both  new  and  old,  are 
revetted  where  necessary. 

The  object  of  the  improvement  is  to  obtain  eventually  a  minimum 
depth,  at  standard  low  water,  of  6  feet  from  the  mouth  of  the  Missouri 
to  St.  Louis,  and  of  8  feet  from  St.  Louis  to  the  mouth  of  the  Ohio. 

The  original  estimate  of  the  cost  of  the  improvement,  as  revised  in 
1883,  is  $16,397,500. 

The  total  amount  expended  to  June  30,  1899,  was  $8,613,869.06, 
exclusive  of  $180,000  allotted  by  acts  to  projects  for  improvement 
between  the  Illinois  and  the  Missouri  rivers,  including  Alton  Harbor. 

The  amount  expended  during  the  fiscal  year  ending  June  30,  1900, 
includes  $62,317.64  expended  during  the  year  for  dredge  plant,  port- 
able jetties,  and  for  operating  the  same.  The  total  amount  thus  far 
expended  for  what  is  termed  temporary  channel  improvements  is 
$633,489.53,  much  of  which  has  been  for  plant  that  is  now  on  hand  and 
available  for  future  work.  The  approximate  value  of  this  plant  is 
$232,846.24. 

The  result  of  the  expenditure  of  this  amount  has  been  the  partial 
improvement  of  the  whole  reach  of  the  river  from  St.  Louis  to  Cairo. 
During  last  year  there  was  at  all  times  throughout  this  reach  a  naviga- 
ble channel  5  feet  or  more  in  depth  and,  excepting  for  a  few  days,  of  6 
feet  or  more,  the  river  reaching  a  low- water  stage  of  —2.52  feet 
below  standard  low  water. 

The  work  done  during  the  last  year  in  the  line  of  permanent  improve- 
ment consisted  in  repairs  to  existing  contraction  works  and  revetments 
and  a  further  extension  of  the  same  in  localities  where  work  had  been 
commenced,  in  addition  to  new  works  in  localities  where  no  work  had 
heretofore  been  done. 

For  the  permanent  improvement  of  the  river,  new  works  were  con- 
structed at  the  mouth  of  the  Missouri  River,  for  the  protection  of  the 
Illinois  bank,  under  special  statute  allotment  of  $100,000;  at  Lucas,  for 
the  further  contraction  of  the  river,  to  improve  shoal  crossings;  at 
Danby  Landing,  in  extending  the  existing  revetment  upstream;  at 
Horse  Island,  oj)posite  Chester,  in  raising  the  existing  revetment  to 
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higher  levels,  and  at  Devils  Island  in  extending  the  existing  revetment 
and  raising  it  to  higher  levels. 

Repaii*s  were  made  to  existing  works  at  Twin  Hollows,  Cheslev 
Islana,  Calico  Island,  Michaels  Landing,  Osborne  Field,  Danby  Land- 
ing, Ste.  Genevieve,  Kaskaskia  Island,  Liberty,  Hambui^  Island,  and 
Devils  Island. 

Work  for  the  temporary  improvement  of  the  low-water  channel  by 
means  of  portable  jetties  and  dredging  appliances  was  carried  on  at 
Sulphur  Springs,  Turkey  Island,  Ste.  Genevieve  Bend,  and  at  the 
entrance  to  the  winter  harbor  in  Old  River.  By  means  of  these  tem- 
porary expedients  a  gain  of  from  6  inches  to  3  feet  in  channel  depth 
was  effected  at  these  points.  But  one  portable  jetty  was  constructed. 
It  was  placed  at  Turkey  Island  middle  crossing,  and  was  1,200  feet 
long. 

With  the  present  appliances,  and  such  others  as  may  be  developed 
for  the  temporary  improvement  of  low-water  channels,  it  is  expected 
that  a  navigable  deptn  of  at  least  6  feet  will  be  maintained  between 
St.  Louis  and  Cairo  during  all  low- water  stages  that  the  river  is  open 
to  navigation,  and  until  the  projected  depth  is  obtained  throughout  by 
the  extension  and  completion  of  the  works  for  the  permanent  im- 
provement. There  can  be  no  doubt  of  the  ultimate  success  of  this 
permanent  improvement  and  of  its  value  to  the  commercial  interests 
involved. 

To  prevent  the  suspension  of  this  important  work  for  lack  of  funds, 
the  river  and  harbor  act  of  June  3,  1896,  made  provision  for  three 
years'  work  from  July  1, 1897,  to  be  paid  for  as  appropriations  should 
be  made  by  law,  at  the  rate  of  1673,333.33  annuallv.  The  last  of  these 
annual  appropriations  was  provided  by  the  act  of  March  3,  1899,  and 
was  practically  exhausted  by  June  30,  1900.  By  suspending  all  oper- 
ations during  the  last  half  of  this  fiscal  year  suflScient  funds  were 
reserved  to  provide  for  emergencies  and  for  urgent  low-water  opera- 
tions during  the  present  season.  To  the  amount  thus  reserved 
$100,000  was  added  by  allotment  from  the  act  of  June  6, 1900,  but  the 
total  of  funds.available  is  sufficient  only  for  two  months'  work  with  a 
partial  force,  and  for  the  care  of  the  large  plant  of  the  work  until 
such  time  as  further  appropriations  may  be  expected.  The  loss  to  the 
Government  and  to  the  commerce  of  the  Mississippi  River  by  the  inter- 
ruption of  work  for  this  important  improvement  can  not  be  even 
approximately  stated.  The  improvement  not  only  makes  no  progress, 
but  actually  retrogrades,  and  navigation  interests  are  decreasing  from 
failure  to  obtain  and  maintain  such  channels  as  are  necessary  for 
economical  transportation.  It  seems  now  certain  that  the  procuring 
of  satisfactory  channels  at  all  seasons  of  open  navigation  is  merely  a 
matter  of  providing  funds  in  sufficient  quantities  to  do  the  work 
economically.  The  local  officer  states  that  $150,000  is  required  annu- 
ally for  temporary  low- water  operations  alone. 

The  sundry  civil  act  approved  March  3,  1899,  requires  that  from 
the  appropriation  made  bv  that  act  for  improving  the  Mississippi  River 
from  the  mouth  of  the  Ohio  River  to  the  mouth  of  the  Missouri  River 
the  sum  of  $10,000  ^^  shall  be  expended  for  the  protection  of  the  bank 
on  the  Missouri  side  and  to  deepen  and  to  straighten  the  channel  at 
Wittenberg,  in  Perry  County,  in  the  State  of  Missouri."  Captain  Burr, 
the  local  officer,  reports  that  a  careful  examination  and  survey  of  the 
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locality  in  which  the  work  is  proposed  to  be  done  under  this  allotment 
of  $10,000  have  been  made  and  fail  to  show  that  any  work  is  necessary 
for  the  protection  of  the  bank  on  the  Missouri  side  or  for  straighten- 
ing the  channel  at  any  point  in  the  neighborhood  of  Wittenberg;  the 
Missouri  bank  recjuires  no  attention,  and  the  channel  is  in  a  good  and 
satisfactory  condition.  I  recommend,  therefore,  that  the  provision 
requiring  the  expenditure  of  funds  at  this  locality  be  repealed,  and 
that  authority  be  given  for  use  of  the  amount  on  the  general  work  for 
improvement  of  the  Mississippi  River  between  the  mouth  of  the  Ohio 
ana  the  mouth  of  the  Missouri. 

RecapUtUaHon  of  commercial  statistics. 


1896. 

1897. 

1898. 

1899. 

Receipts  and  shipments  at  St.  Louis 

Tons. 
1,244,175 
2,529,786 
75,513 

Tons. 
1,W6,036 
3,042,674 
69,815 

Tons. 
906,168 
4,083,871 
53,785 

Tons. 
669,815 

Translerred  by  ferries  at  St.  Louis 

6,086,730 
30,716 

Shipped  from  landings  between  St.  Louis  and  Cairo. . 

Total 

3,849,474 

4,168,524 

4,993.824 

6,787,261 

July  1, 1899,  balance  unexpended $911,130.92 

September  11, 1899,  transferred  from  appropriation  for  preventing  break 
in  Mississippi  River  at  Beechridge,  111 


March  17, 1900,  transferred  from  appropriation  for  preventing  break  in 
Mississippi  River  at  Beechridge,  111 

January  17,  1900,  redeposited  by  Maj.  Thos.  H.  Handbury,  Corps  of 
Engineers,  to  credit  of  appropnation 

Allotted  from^ippropriation  in  sundry  civil  act  approved  June  6, 1900  . 


9,587.48 

12, 714. 84 

5.84 
100,000.00 


1,033,439.08 
June  30, 1900,  amount  expended  during  fiscal  year 541, 560. 84 

July  1, 1900, balance  unexpended 491,878.24 

July  1, 1900,  outstandmg  habilities $7,457.43 

July  1, 1900,  amount  covered  by  imcompleted  contracts  ...    42, 841. 01 

50,298.44 


July  1, 1900,  balance  available '441,579.80 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1902,  for  works  of  improvement  and  for  maintenance,  in  addition  to 
the  balance  available  July  1,1900 750,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor 
act  of  1899,  and  of  sundry  civil  act  of  June  4, 1897. 

'(See  Appendix  Z  2.) 

3.  Harbor  at  St,  Louis ^  Mo, — St.  Louis  Harbor  is  about  18  miles  long 
and  divided  into  two  nearly  equal  parts  by  the  Eads  Bridge.  The 
upper  part,  included  between  the  briage  and  the  northern  limits  of  the 
city,  is  about  10  miles  in  length. 

Three  miles  above  the  Eads  Bridge  is  the  Merchants  Bridge.  The 
lower  part  of  the  harbor,  included  between  Eads  Bridge  and  the  River 

*  Of  this  balance  special  allotments  have  been  made  by  Congress,  as  follows: 

Bank  protection  at  Cairo,  III.,  act  of  July  5, 1884  (balance) |7, 400. 00 

Bank  protection  on  east  side  of  Mississippi  River,  opposite  mouth  of  Mis- 
souri River,  acts  of  June  3, 1896,  and  March  3, 1899 52,487. 76 

59,887.76 
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Des  Peres,  is  8  miles  long.  The  channel  in  this  part  of  the  harbor  has 
sufficient  depth  and  accessible  landings  at  all  points.  Good  depth 
exists  above  the  Merchants  Bridge. 

Congress,  by  act  approved  September  19, 1890,  appropriated  $182,000 
for  improvement  of  this  harbor. 

The  navigable  reach  between  the  Eads  Bridge  and  Merchants  Bridge 
was  at  that  time  obstructed  by  a  number  of  middle  bars.  The  project 
adopted  for  improvement  of  the  harbor  under  the  appropriation  of  1890 
consisted  in  a  contraction  of  the  waterway  between  those  bridges  to  a 
width  of  about  2,000  feet,  in  order  to  concentrate  the  flow  upon  the 
bars,  and  thus  cause  scour  to  the  depth  desired.  The  contraction 
works  consisted  of  a  series  of  hurdles  extending  out  from  the  Illinois 
shore,  the  object  of  the  hurdles  being  to  collect  deposits  of  material 
brought  down  during  floods,  and  thus  build  up  a  new  bank  out  to  the 
line  desired. 

This  work,  which  was  accomplished  by  the  close  of  the  fiscal  year 
ending  June  30,  1892,  caused  extensive  deposits  of  sediment  along  the 
line  of  hurdles,  and  has  resulted  in  considerable  increase  in  channel 
depth,  with  corresponding  benefit  to  navigation. 

Amount  expended  te  July  1, 1899,  $150,762.03.  There  was  no  expend- 
iture during  the  past  fiscal  year. 

The  full  amount  of  the  estimate  for  the  improvement  of  this  part  of 
the  harbor  has  been  appropriated.     With  the  balance  remaining  it  is 

Sroposed  to  repair  damage  that  may  occur  to  the  hurdles  from  ice  and 
rift  and  to  extend  them  wherever  found  necessary  te  do  so. 
For  recapitulation  of  conamercial  statistics  reference  should  be  made 
to  report  upon  improvement  of  Mississippi  River  between  Ohio  and 
Missouri  rivers. 

July  1, 1899,  balance  unexpended $31, 237. 97 

July  1, 1900,  balance  unexpended 31,237.97 

(See  Appendix  Z  3.) 

4,  TopreverU  the  Missisdppi  River  from  hreaJdng  through  into  tJie 
Cache  lUver  at  or  near  a  point  hrwwn  as  JBeechridge^  a  few  miles  above 
Cairo^  III. — ^The  sundry  civil  act  approved  June  4,  1897,  contains  an 
item  providing  for  this  work  which  reads  as  follows: 

For  the  purpose  of  preventing  the  Mississippi  River  from  breaking  through  into 
the  Cache  River  at  or  near  a  pomt  known  as  Beach  Ridge  [Beechridge],  a  few  miles 
north  of  Cairo,  whereby  the  National  Cemetery  at  Mound  City,  at  the  mouth  of  the 
Cache  River,  and  the  marine  hospital  at  Cairo  would  be  in  imminent  danger  of 
destruction^  the  sum  of  one  hundred  thousand  dollars,  or  so  much  thereof  as  may  be 
necessary,  is  hereby  appropriated,  to  be  immediately  available. 

The  project  for  this  work  not  being  based  upon  a  survey  under  the 
Engineer  Department  and  the  extent  of  the  work  contemplated  not 
being  known,  an  estimate  of  its  total  cost  could  not  be  given.  From  a 
study  of  the  conditions  involved,  it  would  seem  that  the  object  of  the 
appropriation  could  best  be  carried  out  by  revetting  as  great  a  length  of 
the  bank  of  the  Mississippi  River  in  the  vicinity  of  Beechridge  Railroad 
Station  as  the  funds  will  suffice. 

The  project  for  the  expenditure  of  the  amount  appropriated  contem- 

Slates  conunencing  at  a  suitable  point  on  the  bank  of  tne  river  a  short 
istance  above  the  nearest  point  to  Beechridge  Station,  building  a  short 
hurdle  out  into  the  stream  to  protect  the  head  of  the  revetment,  and 
then  revetting  the  bank  in  the  usual  manner  down  as  far  as  the  funds 
will  suffice. 
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Under  this  project  during  the  previous  fiscal  years  a  hurdle  275  feet 
in  length  was  constructed,  and  9,435  linear  feet  of  low-water  revet- 
ment was  put  in  place,  4,700  linear  feet  of  bank  being  protected  to  a 
30-foot  stage,  and  4,735  feet  to  stages  varying  from  30  to  14  feet 
The  low- water  revetment  was  about  130  feet  in  width,  extending  from 
the  low- water  line  out  into  the  river.  Four  hundred  and  forty  feet  of 
the  upper  portion  of  this  was  made  of  brush  and  the  remainder  of 
lumber  about  1  inch  thick,  from  4  to  6  inches  wide,  and  12  feet  in 
length.  This  was  woven  in  and  out  similar  in  manner  to  using  the 
brush.  After  the  high  water  had  graded  the  bank  back,  the  upper 
revetment  of  stone  was  put  on. 

During  the  past  fiscal  year  the  revetment  was  msed  to  the  33-foot 
stage  from  the  upper  end  downstream  for  5,000  feet  and  to  the  25-foot 
stage  for  the  remainder  of  its  length.  Repairs  were  made  to  the  work 
done  in  previous  years.  The  amount  expended  to  June  30,  1899,  was 
$64,756.80. 

The  work  is  being  done  by  purchase  of  material  in  open  market  and 
hired  labor,  using  Government  plant  belonging  to  the  general  improve- 
ment of  the  river  between  the  mouth  of  me  Missouri  and  the  mouth 
of  the  Ohio  River. 

The  funds  available  will  be  suflScient  to  complete,  including  work 
already  done,  about  10,000  feet  of  revetment  to  a  height  about  the 
30-foot  stage. 

In  accordance  with  the  requirements  of  the  river  and  harbor  act  of 
March  3, 1899,  an  examination  and  survey  of  the  Mississippi  River  have 
been  made  at  and  near  Beechridge  '^with  a  view  to  ascertain  whether 
there  is  danger  of  said  river  breaking  through  into  Cache  River,  and 
whether  it  is  desirable  to  make  further  specific  appropriations  to  pro- 
tect the  bank  of  the  Mississippi  River  at  said  place;  and  if  so,  the  cost 
thereof."  A  report  thereon,  with  an  estimate  of  cost,  was  transmitted 
to  Congress  at  its  last  session  and  printed  in  House  Doc.  No.  90,  Fifty- 
sixth  Congress,  first  session;  it  is  also  submitted  as  Appendix  Z  6  of 
this  report. 

For  recapitulation  of  commercial  statistics  reference  should  be  made 
to  report  upon  improvement  of  Mississippi  River  between  Ohio  and 
Missouri  rivers. 

July  1,  1899,  balance  unexpended $35,243.20 

June  30,  1900,  amount  expended  during  fiscal  year 27, 458. 23 

July  1,  1900,  balance  unexpended 7,  784. 97 

July  1,  1900,  outstanding  liabilities $5.  75 

July  1,  1900,  amount  covered  by  uncompleted  contracts 83. 20 

88.95 

July  1,  1900,  balance  available 7,696.02 

(See  Appendix  Z  4.) 

EXAMINATIONS  AND   SURVEYS    MADE    IN    COMPLIANCE  WITH    RIVER  AND 
HARBOR  ACT  APPROVED  MARCH   3,  1899. 

The  preliminaiy  examinations  and  surveys  of  the  following  localities, 
required  by  the  river  and  harbor  act  of  March  3,  1899,  were  made  by 
the  local  engineer,  Capt.  Edward  Burr,  Corps  of  Engineers,  and  reporte 
thereon  submitted  through  the  Division  Engineer,  Col.  Henry  M. 
Robert,  Corps  of  Engineers: 

1.  PrdiTninary  e.raminatiwi  and  survey  of  Mississippi  River  at  or 
near  Wagners  Landing^  below  Rockwood^  III, — Captain  Burr  submitted 
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reports  dated  May  2  ^nd  October  4,  1899,  respectively,  with  plan  for 
improvement  at  an  estimated  cost  of  $174,000.  This  locality  is  included 
in  the  general  project  for  improvement  of  the  river,  and  Captain  Burr 
does  not  recommend  specific  appropriation  for  the  work,  as  it  can  be 
provided  for  systematically  and  with  more  promptness  and  certainty 
with  adequate  appropriations  for  the  general  improvement  of  the  river. 
His  views  are  concurred  in  by  the  division  engineer  and  by  me.  The 
repoits  were  transmitted  to  Congress  and  printed  in  House  Doc.  No. 
85,  Fifty-sixth  Congress,  first  session.     (See  also  Appendix  Z  5.) 

k  Preliminary  examination  and  survey  of  Mississippi  River  at  or 
near  Beechridge^  III. — Captain  Burr  submitted  reports  dated  May  2 
and  September  1,  1899,  respectively,  with  plan  for  improvement  at 
an  estimated  cost  of  $216,000.  The  conclusions  reached  by  him  as  the 
result  of  the  survey  are  fully  set  forth  in  his  report,  and  are  concurred 
in  by  the  division  engineer  and  by  me.  The  reports  were  transmitted 
to  dongress  and  printed  in  House  Doc.  No.  90,  Fifty- sixth  Congress, 
first  session.     (See  also  Appendix  Z  6.) 

EXAMINATION  OF  THE   HARBOR  OF   HARRISON VILLE,  ILL. ,  REQUIRED  BT 
EMERGENCY   RIVER  AND   HARBOR  ACT  APPROVED  JUNE  6,  1900. 

The  local  officer  was  also  charged  with  the  duty  of  making  prelimi- 
nary examination  of  the  harhor  of  Ilannsonville^  lll.^  in  the  Mississippi 
River^  with  a  view  to  restoring  it^  required  by  the  emergency  river 
and  harbor  act  of  June  6,  19(K),  and,  if  possible,  report  thereon  will 
be  submitted  in  time  for  transmission  to  Congress  at  its  next  session. 

OPERATING  SNAG  BOATS  AND  DREDGE  BOATS  ON  UPPER  MISSISSIPPI 
RIVER;  IMPROVEMENT  OF  MISSISSIPPI  RIVER  BETWEEN  MOUTH 
OF  MISSOURI  RIVER  AND  ST.  PAUL,  MINN.,  AND  OF  LA  CROSSE  HAR- 
BOR, WISCONSIN;  OPERATING  AND  CARE  OF  GALENA  RIVER  IM- 
PROVEMENT, ILLINOIS. 

This  district  was  in  the  charge  of  Maj.  C.  McD.  Townsend,  Corps 
of  Engineers.  Division  Engineer,  Col.  J.  W.  Barlow,  Corps  of 
Engineers. 

i.  Operating  snag  hoats  and  dredge  boats  on  Upper  Mississippi  River.  — 
By  the  river  and  harbor  act  of  August  11,  1888,  provision  was  made 
for  operating  snag  boats  and  dredge  boats  on  the  Upper  Mississippi 
River  under  a  permanent  appropriation,  the  sum  so  expended  not  to 
exceed  $25,000  annually. 

From  July  7  to  November  1,  1899,  and  from  May  14  to  June  30, 
1900,  the  snag  boat  General  Bamo/rd  was  employed  removing  smags 
and  similar  obstructions  and  otherwise  assisting  interests  of  navigation 
between  Minneapolis  and  the  mouth  of  Missouri  River.  Dredge  Ajax 
and  steam-drill  boat  103  removed  4,730  solid  cubic  yards  of  rock  from 
the  channel  near  mouth  of  Rock  River. 

The  total  amount  expended  for  snag-boat  service  to  June  30,  1899, 
was  $799,640. 

The  total  amount  of  freight  transported  on  the  Upper  Mississippi 
River  during  the  calendar  year  1899  was  about  2,900,000  tons,  and 
the  ton  miles,  641,348,000. 

The  amount  expended  during  the  fiscal  year  ending  June  30,  1900, 
was  $24,944. 

(See  Appendix  A  A  1.) 
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S.  Mississippi  River  between  Missouri  RiA)er  and  St.  Pmd^  Minn. — 
Under  this  head  is  carried  on  the  improvement  of  through  navigation 
and  also  such  special  harbor  or  levee  work  as  is  provided  for  by  Con- 

fress.  Systematic  work  was  begun  in  1878,  and  such  good  results 
ave  been  secured  as  to  demonstrate  that  with  a  continuance  of  oper- 
ations under  liberal  appropriations  the  low- water  channel  of  the  Mis- 
sissippi River  between  St.  Paul  and  the  Missouri  River  can  be  made 
sufficiently  deep,  available,  and  permanent  to  satisfy  the  demands  of 
commerce. 

The  navigation  interests  are  very  large  and  important.  The  amount 
of  freight  carried  during  season  of  1899,  including  logs  and  lumber, 
was  approximately  2,900,000  tons,  and  the  ton  miles,  641,348,000. 

The  original  condition  of  the  channel  between  the  Missouri  River 
and  St.  Paul  was  such  that  in  low  stages  the  larger  boats  were  unable 
to  proceed  farther  up  the  river  than  L^  Crosse  or  Winona,  and  in  many- 
seasons  at  points  much  lower  down  their  progress  was  checked  or  seri- 
ously hindered. 

The  originally  adopted  project  for  the  improvement,  which  has  not 
been  materially  changed,  proposed  the  contraction  of  the  channel  or 
waterway  by  means  of  wing  and  closing  dams  to  such  an  extent  as,  by 
means  of  the  scour  thereby  caused,  to  afford  a  channel  of  sufficient 
width  and  of  a  depth  of  4.6  feet  at  low  water  to  be  eventually  increased 
to  6  feet  by  further  contraction. 

There  was  expended  on  the  improvement  to  June  30,  1899,  the  sum 
of  $8,757,192. 88.  At  that  date,  and  for  several  years  previous,  the  con- 
dition of  the  channel  was  such  as  to  permit  the  passage  of  the  largest 
river  boats  at  very  low  stages  through  to  St.  Paul. 

During  the  past  year  work  has  been  carried  on  by  hired  labor  and 
use  of  &overnment  plant  between  St.  Paul  and  Cassville,  at  Rock 
Island  Rapids,  between  Montrose  and  Nashville,  Quincy  and  mouth  of 
the  Missouri  J8,iver,  and  under  formal  contract  between  Reeds  Land- 
ing and  La  Crosse,  Lansing  and  Le  Claire,  Rock  Island  and  Montrose, 
Keokuk  and  Quincy,  Hamburg  and  the  Missouri  River.  At  all  localities 
where  work  was  performed  good  results  were  obtained.  Under  vari- 
ous special  allotments  made  by  Congress  operations  were  carried  on 
at  La  Crosse  Harbor,  Clinton,  Flint  Creek  to  Iowa  River  Levee, 
Warsaw  to  Quincy  Levee,  Sny  Island  Levee,  Quincy  Bay,  and  bar  at 
Quincy. 

There  was  expended  for  channel  improvement  during  the  year  about 
$663,000,  and  an  increased  depth  was  obtained  at  many  localities,  never 
less  than  1  foot  and  generally  more.  The  maximum  draft  that  could 
be  carried  June  30, 1900,  at  extreme  low  water  was,  as  nearly  as  can  be 
ascertained,  from  the  Missouri  River  to  foot  of  Des  Moines  Rapids,  4 
feet;  on  the  Des  Moines  Rapids,  5  feet;  from  head  of  Des  Moines 
Rapids  to  foot  of  Rock  Island  Rapids,  3.5  feet;  on  Rock  Island  Rapids, 
4  feet;  from  head  of  Rock  Island  Rapids  to  mouth  of  St.  Croix  River, 
3.5  feet;  from  the  St.  Croix  River  to  St.  Paul,  4.5  feet. 

As  regards  the  Flint  Creek  to  Iowa  River  Levee,  for  which  the 
original  approved  estimate  was  $305,000,  there  has  been  appropriated 
$3(X),000,  so  that  an  additional  $5,000  is  needed  to  complete  the  work. 

For  Rock  Island  Harbor  the  estimate  is  $25,000,  and  $10,000  has 
been  appropriated.  The  balance  of  the  $15,000  is  needed  to  complete 
the  improvement. 
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July  1,1899, balance  unexpended.. $1,300,429.47 

Allotted  from  appropriation  in  sundry  civil  act  of  June  6, 1900 150, 000. 00 

1,450,429.47 
June  30, 1900,  amount  expended  during  fiscal  year 809, 378. 84 

July  1, 1900,  balance  unexpended 641,050.63 

July  1, 1900,  outstanding  liabilities $10,712.62 

July  1, 1900,  amount  covered  by  uncompleted  contracts 295, 655. 80 

306,368.42 

July  1, 1900,  balance  available 334,682.21 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1902,  in  addition  to  the  balance  available  July  1, 1900 750, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and.  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  A  A  2.) 

3.  Operating  and  care  of  Des  Moines  Rapids  ComoI  and  Dry  Dock. — 
During  the  past  fiscal  year  the  Des  Moines  Rapid  Canal  was  open  for 
navigation  237  days,  during  which  time  there  passed  through  it  882  ' 
steamboats  and  381  barges,  carrying  27,488  passengers,  25,105  tonsjof 
merchandise,  and  6,902  bushels  of  grain.  There  also  passed  through 
the  canal  78,857,657  feet,  B.  M.,  of  lumber,  32,142,550  feet  of  logs, 
24,564,771  shingles,  and  18,502,200  laths. 

The  draft  afforded  by  the  canal  is  5  feet  at  extreme  low  water,  which 
may  be  increased  to  6  feet  at  higher  stages. 

The  dry  dock  was  in  constant  use  during  the  whole  year. 

The  cost  of  operating  and  care  of  the  canal  is  provided  for  by  an 
indefinite  appropriation  made  by  acts  of  March  3,  1881,  and  July  5, 
1884. 

The  amount  expended  during  the  year  was  $39,120.73. 

(See  Appendix  A  A  3.) 

^.  Operating  and  care  of  Galena  River  improvement^  Illinois, — 
This  improvement,  consisting  of  a  lock  and  dam  in  the  Galena  River, 
was  purchased  by  the  United  States  in  March,  1894,  under  provisions 
of  act  of  Congress  of  September  19,  1890,  at  a  cost  of  $100,000. 

During  the  past  fiscal  year  the  lock  was  open  for  navigation  220 
days,  in  which  time  there  passed  through  it  539  boats  and  barges, 
carrying  2,045  passengers  and  764  tons  of  merchandise. 

Considerable  dredging  in  the  pool  between  the  lock  and  Gralena  was 
done  during  the  summer  and  fall  of  1899. 

The  draft  that  can  be  carried  at  extreme  low  water  is  2  feet,  as  lim- 
ited by  the  depth  on  the  lower  miter  sill  of  the  lock. 

The  cost  of  operating  and  care  of  the  improvement  is  provided  for 
under  indefinite  appropriation  made  by  act  of  Congress  approved 
Julv  5, 1884. 

The  amount  expended  during  the  year  was  $8,750.94. 

(See  Appendix  A  A  4.) 

5.  La  Crosse  Ha/rhor^  Wisconsin. — ^The  approved  project  contem- 

Slates  the  construction  of  a  lateral  bulkhead  1,575  leet  long,  a  cross 
am  450  feet  long^nd  a  ceiiain  amount  of  filling  between  lateral  bulk- 
head and  shore.     By  this  means  it  is  hoped  to  provide  800  linear  feet  of 
good  landing.     The  full  amount  of  the  estimate  has  been  appropriated 
ENG  1900 28 
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and  no  further  funds  are  asked  for.     Work  on  the  lateral  bulkhead 
was  commenced  June  15  and  continued  to  end  of  fiscal  year. 

July  1,  1899,  balance  unexpended $17,000.00 

June  30,  1900,  amount  expended  during  fiscal  year 815. 69 

July  1,  1900,  balance  unexpended 16,184.31 

(See  Appendix  A  A  6.) 

EXAMINATIONS    AND    SURVEY    MADE    IN   COMPLIa^NCE    WITH    RIVER  AND 
HARBOR  ACT  APPROVED   MARCH   3,  1899. 

The  preliminary  examinations  and  survey  of  the  following  locali- 
ties, required  by  the  river  and  harbor  act  of  March  3,  1899,  were 
maae  by  the  local  engineer,  Capt.  (now  Major)  C.  McD.  Townsend, 
Corps  of  Engineers,  and  reports  thereon  submitted  through  the  Divi- 
sion Engineer,  Col.  J.  W.  Barlow,  Corps  of  Engineers: 

1,  Preliminmy  examination  of  Mississippi  River  in  the  ^nicinity  of 
incy^  III,^  with  a  view  to  preveiit  thejuling  up  (rf  Qmncy  Bay. — 

ptain  Townsend  submitted  report  April  4, 1899,  For  reasons  given, 
he  states  that  improvement  of  the  locality  is  not  advisable,  and  his 
views  are  concurred  in  by  the  division  engineer  and  by  me.  The 
report  was  transmitted  to  Congress  and  printed  in  House  Doc.  No. 
38,  Fifty-sixth  Congress,  first  session.     (See  also  Appendix  A  A  6.) 

^.  Preliminary  examination  of  Mississippi  River  at  Belleviw^  lowa^ 
with  a  vieijo  to  the  constructimi  of  a  dam  on  the  Illinois  shore  across 
Crooked  Slough, — Captain  Townsend  submitted  report  April  12, 1899. 
He  states  that  it  appears  proper  at  the  present  time  to  build  a  dam  or 
causewajr  across  Crooked  Slough  and  that  funds  on  hand  are  sufficient 
to  permit  its  construction.  The  report  was  transmitted  to  Congress 
and  printed  in  House  Doc.  No.  83,  Fifty -sixth  Congress,  first  session. 
(See  also  Appendix  A  A  7.) 

S,  Preliminary  examination  and  survey  of  east  shore  of  Lake  Pepin,, 
Missis'iipjyi  River, — Captain  Townsend  submitted  reports  dated  March 
23  and  April  26,  1899,  respectively,  with  plan  for  improvement  at  an 
estimated  cost  of  $14,000.  The  reports  were  transmitted  to  Congress 
and  printed  in  House  Doc.  No.  112,  Fifty -sixth  Congress,  first  session. 
(See  also  Appendix  A  A  8.) 

CONSTRUCTION  OF  RESERVOIRS  AT  HEAD  WATERS  OF  MISSISSIPPI 
RIVER;  IMPROVEMENT  OF  MISSISSIPPI  RIVER  FROM  ST.  PAUL  TO 
MINNEAPOLIS,  MINN.;  OF  RIVERS  IN  WISCONSIN  AND  MINNESOTA 
TRIBUTARY  TO  MISSISSIPPI  RIVER;  OF  WARROAD  RIVER,  MINNE- 
SOTA, AND  OF  RED  RIVER  OF  THE  NORTH,  MINNESOTA  AND  NORTH 
DAKOTA;  GAUGING  MISSISSIPPI  RIVER  AT  ST.  PAUL,  MINN. 

This  district  was  in  the  charge  of  Maj.  Frederic  V.  Abbot,  Corps 
of  Engineers.  Division  Engineer,  Col.  J.  W.  Barlow,  Corps  of 
Engineers. 

1.  Mississippi  River  between  St,  Paul  and  Minneapolis^  Minn, — In 
its  natural  condition  this  channel  m  its  upper  portions  can  only  be 
navigated  at  low  water  by  very  small  boats,  and  at  higher  stages  the 
current  is  so  swift  in  places  as  to  make  all  navigation  difficult.  The 
improvement  of  this  section  of  the  river  bv  the  construction  of  locks 
and  dams  was  inaugurated  by  the  river  and  harbor  act  of  August  18, 
1894,  which  provided  for  commencing  the  cojistruction  of  Lock  and 
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Dam  No.  2,  located  near  Meekers  Island.  The  estimated  cost  of  this 
lock  and  dam  was  ^98,235,  and  there  had  been  expended  on  its  con- 
struction up  to  June  30,  1899,  $112,076.40. 

The  river  and  harbor  act  approved  March  3,  1899,  authorized  the 
completion  of  Lock  and  Dam  No.  2,  together  with  Lock  and  Dam 
No.  1,  under  continuing  appropriations,  at  a  cost  in  addition  to  an 
appropriation  of  $150,000  of  not  to  exceed  $815,579.33. 

On  June  30, 1899,  the  cofferdam  for  Lock  No.  2  was  nearly  finished. 
During  the  past  year  the  lov*k  excavation  has  been  nearly  completed, 
a  large  part  of  the  timber  floor  of  the  lock  chamber  has  been  laid, 
contracts  for  both  upper  and  lower  lock  gates  have  been  let,  as  also 
for  the  cement  for  lock  walls.  Detailed  plans  have  been  prepared 
and  approved  by  a  Board  of  Engineers.  As  was  anticipated,  much 
trouble  has  been  caused  by  large  water-bearing  seams  in  the  sand  rock 
underlying  the  lock  site.  No  effect  on  the  navigable  channel  can 
result  till  both  the  lock  and  dam  are  completed. 

July  1 ,  1899,  balance  unexpended $238, 801. 27 

Amount  appropriated  by  sundry  civil  act  approved  June  6, 1900 185, 000. 00 

423, 801. 27 
June  30, 1900,  amount  expended  during  fiscal  year 124, 020. 27 

July  1, 1900,  balance  unexpended 299, 781. 00 

July  1,1900,  outstanding  liabilities 136,264.77 

July  1, 1900,  amount  covered  by  uncompleted  contracts 17, 153. 00 

53,417.77 

July  1, 1900,  balance  available 246,363.23 

Amount  (estimated)  required  for  completion  of  existing  project 630, 679. 33 

Amount  that  can  be  profitably  expenaed  in  fiscal  year  ending  June  30, 

1902,  in  addition  to  the  balance  available  Julv  1, 1900 157, 357. 33 

Submitted  in  compliance  with  reouirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  B  B  1.) 

£.  Qmstruction  of  reservoirs  at  head  waters  of  Mississippi  Hi^er. — 
The  object  of  these  reservoirs  is  to  collect  sui*plus  water,  principally 
from  precipitation  of  Mdnter,  spring,  and  early  summer,  to  be  system- 
atically released  so  as  to  benefit  navigation  on  the  Mississippi  River 
below  the  reservoir  dams. 

Dams  have  been  constructed  as  follows:  At  Lake  Winnibigoshish, 
Leech  Lake,  Pokegama  Falls,  Sandy  Lake,  and  Pine  River. 

The  total  amount  expended  to  the  close  of  the  fiscal  year  ending  June 
30, 1899,  was  $890,508.03.  These  expenditures  cover  cost  of  construc- 
tion of  five  dams  and  their  operating  machinery,  of  superintendence 
and  contingencies,  of  certain  awards  for  damages,  and  of  repairs;  also 
of  operating  the  danls  up  to  February  1, 1895. 

The  expenditure  has  resulted  in  some  benefit  during  the  low-water 
season  to  the  navigable  portions  of  the  Mississippi  River  from  Grand 
Rapids,  Minn.,  to  the  confluence  of  the  Mississippi  and  St.  Croix  riv- 
ers, about  22  miles  below  St.  Paul. 

The  reasons  given  in  the  Annual  Report  of  the  Chief  of  Engineers 
for  1897,  page  1681  et  seq.,  for  limiting  the  system  to  the  reservoirs 
now  actually  constructed,  have  become  more  forcible  as  the  country 
has  been  settled  and  lands  have  increased  in  value.  The  policv  for  the 
future  should  be  to  replace  the  present  timber  structures,  wHich  are 
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annually  becoming  more  and  more  decaj'ed,  by  permanent  dams  of 
concrete  or  masonry,  to  define  by  proper  surveys  the  areas  which  the 
United  States  actually  owns,  and  to  acquire  bv  j)urchase  flowage  rights 
over  the  large  areas  which,  without  any  legal  right,  are  now  annually 
overflowed  by  the  filling  of  the  reservoirs,  and  me  estimate  presented 
contemplates  such  work. 

During  the  year  a  number  of  tracts  of  land,  lying  below  Poke^ma 
Falls  dam,  overflowed  by  the  operation  of  that  dam,  and  to  which  it 
was  not  possible  to  secure  valid  title  by  ordinary  methods,  were  con- 
demned. At  the  close  of  the  fiscal  year  the  court  proceedings  were 
not  entirely  complete. 

The  repairs  to  the  dam  at  Lake  Winnibigoshish  are  approaching 
completion.  The  new  dam  will,  when  completed,  be  a  concrete  and 
steel  structure. 

The  dam  at  Leech  Lake  is  also  undergoing  repairs  which  will  result 
in  its  conversion  into  a  steel  and  concrete  dam.  rine  River  dam  is  get- 
ting very  rotten  and  should  be  replaced  bv  a  suitable  concrete  and  steel 
dam  with  suitable  sluicewavs,  at  a  cost  of  $100,000  as  soon  as  the  work 
at  Leech  Lake  is  completea.  Pokegama  Falls  dam  will  require  similar 
treatment  within  the  next  two  or  three  years,  and  the  cost  will  be  the 
same  as  at  Pine  River.  It  is  estimated  that  $75,000  will  be  required 
for  the  title  to  lands  which  are  now  submerged  by  the  operation  of  the 
reservoirs  without  any  legal  right.  The  exact  sum  can  not  be  given 
till  the  completion  of  the  surveys  shows  just  the  areas  needed.  It  is 
estimated  that  the  sum  of  $300,000  will  be  needed  in  addition  to  funds 
already  appropriated  to  complete  the  repairs  outlined  above,  to  pur- 
chase the  flowage  rights,  and  to  complete  the  surveys. 

The  total  expenditures  for  the  reservoir  dams,  including  repairs,  etc., 
aggregate  to  June  30,  1900,  $1,013,883.48,  of  which  sum  $123,376.46 
has  been  spent  since  June  30,  1899. 

A  large  part  of  the  flowage  area  consists  of  Indian  lands.  These  are 
soon  to  DC  opened  to  settlement,  and  as  the  damages  have  been  paid  to 
the  Indians  in  a  lump  sum  appropriation  it  is  very  essential  to  have 
detailed  descriptions  of  the  various  tracts  overflowed  filed  before  the 
title  becomes  involved.  Descriptions  based  on  the  incomplete  survevs 
then  in  the  possession  of  the  War  Department  were  transmitted  to  the 
Secretary  of  the  Interior  in  1898.  New  and  accurate  descriptions  will 
be  prepared  and  transmitted  to  that  Department  as  soon  as  the  exten- 
sive surveys  now  partially  executed  are  completed. 

July  1,  1899,  balance  unexpended $224,991.97 

June  30,  1900,  amount  expended  during  fiscal  year 123, 375. 45 

July  1,  1900,  balance  unexpended 101,616.52 

July  1,  1900,  outstanding  liabilities 21,558.81 

July  1,  1900,  balance  available • .80,057.71 

Amount  (estimated )  required  for  completion  of  existing  project *  300, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1902,  for  renewals  and  lands,  m  addition  to  the  balance  available 

July  1,  1900 222,500.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 

of  1899,  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  B  B  2.) 


*  Required  for  renewal  and  repair  of  reservoir  dams. 
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S.  Operating  and  care  of  reservoirs  at  head  waters  of  Mississippi 
River. — ^The  river  and  harbor  act  of  August  18, 1894,  made  applicable 
to  the  reservoirs  at  head  waters  of  Mississippi  River,  ''so  far  as  con- 
cerns their  care,  preservation,  and  maintenance,"  the  provisions  of  the 
general  appropriation  for  *' operating  and  care  of  canals  and  other 
works  of  navigation,  indefinite,"  contained  in  section  4  of  the  river  and 
harbor  act  of  July  6, 1884.  The  first  allotment  was  made  January  25, 
1895,  and  the  expenses  from  February  1, 1895,  have  been  paid  from  the 
indefinite  appropriation. 

During  tne  past  fiscal  year  ordinary  repairs  to  the  dike  at  Winni- 
bigoshish  and  to  Pokegama  and  Pine  River  dams  were  made.  The 
rc«d  connecting  Leech  Lake  and  Winnibigoshish  dams  was  repaired. 

The  amount,  excluding  liabilities,  expenoed  for  operating  and  care  of 
these  reservoirs  up  to  June  30,  1899,  was  $104,047.14. 

The  amount,  excluding  liabilities,  expended  in  care  and  maintenance 
of  these  reservoirs  during  the  past  year  was  $19,378.23. 

(See  Appendix  B  B  3.) 

^  Chippewa  River ^  including  yellow  hanks ^  Wisconsin. — The  orig- 
inal low-water  depth  did  not  exceed  a  foot  and  a  half,  and  J-he  channels 
were  narrow;  at  the  mouth  the  depth  did  not  exceed  a  foot.  The  first 
examinations  and  surveys  were  UMwie  in  1874.  The  project  included 
revetment  of  caving  banks  and  the  construction  of  spur  dams  from 
Eau  Claire  to  the  mouth,  a  distance  of  56  miles.  The  estimated  cost 
was  $139,892.50.  The  estimate  has  been  revised  three  times.  The 
last  (1888)  is  $272,487.72. 

The  total  expenditures  from  the  beginning  in  1877  to  June  30, 1899, 
aggregate  $192,012.50. 

On  June  30, 1899,  the  work  had  resulted  in  a  3-foot  depth  at  the 
mouth  and  improved  depths  elsewhere.  A  depth  of  3  leet  exists 
wherever  the  dams  are  fully  completed. 

The  work  of  the  past  year  has  been  largely  repairs.  Where  new 
work  was  done  3-foot  depths  have  been  secured. 

The  river  traffic  at  present  is  confined  to  the  rafting  of  manufactured 
lumber  and  the  running  of  loose  logs.  The  annual  tonnage  of  rafted 
lumber  is  about  300,000  tons  and  of  loose  logs  about  1,000,000  tons. 

The  maximum  draft  that  could  be  carried  June  30, 1900,  at  mean  low 
water,  over  the  shoalest  part  of  the  river  under  improvement  was  18 
inches. 

July  1,1899,  balance  unexpended $9,737.50 

June  30, 1900,  amount  expended  during  fiscal  year 8, 628. 60 

July  1,1900,  balance  unexpended 1,108.90 

July  1, 1900,  outstanding  liabilities 182.74 

July  1, 1900,  balance  available 926.16 

(Amount  (estimated)  required  for  completion  of  existing  project 70, 737. 72 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  B  B4.) 

5.  St.  Croix  River ^  Wisconsin  and  Minnesota. — Before  the  improve- 
ment was  begun  the  low- water  depth  in  the  channel  above  Lalce  St. 
Croix  was  but  2  feet  on  many  of  the  bars.  In  Lake  St.  Croix  and  below, 
the  channel  over  Hudson  and  Catfish  bars  was  narrow  and  tortuous. 

The  project  for  improvement  contemplates  removal  of  snags,  bowl- 
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ders,  bars,  etc.,  and  the  contraction  of  the  low- water  channel  from 
Taylors  Falls  to  the  head  of  Lake  St.  Croix;  widening  and  straighten- 
ing the  channel  where  it  is  narrow  or  tortuous  in  Lake  St.  Croix  by 
dredging  and  contraction  works;  also  the  improvement  of  the  harbor 
and  water  front  of  Stillwater,  Minn. 

The  object  of  the  improvement  is  to  furnish  an  open  channel,  3  feet 
deep,  from  Taylors  Falls  to  the  confluence  with  the  Mississippi  River, 
52.3  miles,  and  better  harbor  facilities  at  Stillwater.  The  estimated 
cost  is  $136,700.  The  river  and  harbor  act  of  June  3,  1896,  allotted 
from  the  general  apj)ropriation  for  the  river  the  sum  of  $10,000,  to  be 
used  in  improving  Stillwater  Harbor,  the  upper  part  of  Lake  St.  Croix. 

The  total  expenditures  to  June  30,  1899,  were  $127,583.01. 

By  June  30, 1899,  the  projected  work  at  Stillwater  and  between  Still- 
water and  the  mouth  had  been  accomplished,  but  above  Stillwater  little 
effect  had  been  produced. 

During  the  past  year  the  dredge  has  been  improved  and  some  dams 
have  been  built  near  Taylors  Falls.  Time  has  not  yet  elapsed  for  their 
effect  to  be  fully  developed. 

The  commerce  of  the  river  at  present  consists  of  loose  logs,  tows  of 
lumber,  and  log  rafts.  The  total  tonnage  passing  over  the  river  is 
approximately  2,000,000  tons  per  annum. 

From  10,000  to  40,000  passengers  make  the  trip  from  Taylors  Falls 
to  Stillwater  each  year  on  a  small  steamer.  The  scenery  is  attractive, 
and  the  round  trip  from  Minneapolis  or  St.  Paul  can  be  made  in  one  day. 

A  controversy  between  the  loggers  and  steamboat  men  on  the  Upper 
St.  Croix  has  been  in  progress  lor  the  past  three  years.  It  resulted 
in  the  passage  of  the  act  oi  Congress  approved  May  9,  1900,  entitled 
"An  Act  authorizing  the  Secretary  of  War  to  make  regulations  gov- 
erning the  running  of  loose  logs,  steamboats,  and  rafts  on  certain  rivers 
and  streams." 

The  maximum  draft  that  could  be  carried  June  30,  1900,  at  mean 
low  water,  over  the  shoalest  part  of  the  river  under  improvement  was 
3  feet  at  and  below  Stillwater  and  2  feet  above  Stillwater. 

July  1,  1899,  balance  unexpended $8,916.99 

June  30,  1900,  amount  expended  during  fiscal  year 3, 826. 49 

July  1,  1900,  balance  unexpended 5,090.50 

July  1,  1900,  outstanding  liabilities • 770.09 

July  1,  1900,  balance  available 4,320.41 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1902,  for  maintenance  of  improvement,  in  addition  to  the  balance 
available  July  1,  1900 1,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 
of  1899,  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  B  B  5.) 

6.  Minnesota  River ^  Minnesota, — ^The  river  and  harbor  act  of  March 
3,  1899,  provided  $1,000  for  removing  the  bar  at  the  mouth  of  this 
river. 

Originally  there  was  1  foot  of  water  on  this  bar  at  low  water.  The 
project  provided  for  simple  dredging.  The  estimated  cost  was  $500 
every  year  for  maintenance. 

The  total  amount  expended  on  the  entire  river  up  to  June  30,  1899, 
was  $131,499.25,  but  nothing  had  been  expended  under  the  present 
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project  At  that  date  there  was  a  depth  of  1  foot  only  on  the  bar  at  low 
water.  During  the  p>ast  fiscal  year  $692.08  has  been  expended  in  simple 
dredging,  and  there  is  bow  a  depth  of  3  feet  at  low  water,  of  suflScient 
width  for  the  use  of  small  steamers.  This  increase  in  depth  is  purely 
temporary,  as  the  next  flood  in  the  Mississippi  will  probably  entirely 
obliterate  the  artificial  cut. 

There  has  been  no  commerce  on  the  river  during  the  past  year. 

July  1,  1899,  balance  unexpended $1,000.75 

June  30,  1900,  amount  expended  during  fiscal  year 692. 08 

July  1,  1900,  balance  unexpended 308.67 

July  1,  1900,  outstanding  liabilities 3. 99 

July  1,  1900,  balance  available 304.68 

(See  Appendix  B  B  6.) 

7.  Red  River  of  the  Norths  Minnesota  and  North  Dakota, — When 
the  improvement  of  this  river  began  the  navigation  of  the  reach  from 
Brecken ridge  to  Moorhead  (97  miles)  was  difficult  at  all  stages,  and 
impossible  at  low  water.  The  second  reach,  from  Moorhead  to  Grand 
Forjts  (155  miles),  had  a  ruling  depth  at  low  water  of  1.5  feet.  The 
third  reach,  from  Grand  Forks  to  the  boundary  line  of  the  United 
States  (143.5  miles),  had  a  ruling  low- water  depth  of  2  feet.  The  low- 
water  navigation  of  Red  Lake  River  was  obstructed  by  bowlders 
between  Thief  River  Falls  and  High  Landing,  a  distance  of  35  miles, 
and  by  a  bad  bar  at  its  connection  with  Red  Lake. 

The  present  project  is  the  same  as  the  original  (adopted  December, 
1877),  except  tnat  an  open-channel  improvement  was  substituted  in 
1886,  by  act  of  Congress,  for  the  proposed  lock  and  dam  at  Goose 
Rapids,  and  the  improvement  of  Red  Lake  River  between  Thief  River 
Falls  and  Red  Lake  was  added  by  the  terms  of  the  river  and  harbor 
act  of  Congress  of  June  3,  1896. 

The  object  of  the  improvement  is  to  provide  an  open  channel  on  the 
Red  River  of  the  Nortn  from  Breckenridge  to  the  northern  boundary 
line,  395.5  miles,  as  follows: 

1.  Breckenridge  to  Moorhead  (97  miles),  a  channel  capable  of  being 
navigated  during  high  and  medium  stages  of  water. 

2.  Moorhead  to  (jrand  Forks  (155  miles),  a  channel  50  feet  wide  and 
3  feet  deep  at  low  water. 

3.  Grand  Forks  to  the  northern  boundary  line  (143.5  miles),  a  chan- 
nel 60  feet  wide  and  4  feet  deep  at  low  water. 

Also  to  provide  a  3-foot  open-channel  improvement  of  the  Red  Ijake 
River  ana  Red  Lake  from  Thief  River  Falls  to  and  including  Red 
Lake,  a  total  distance  of  135  miles. 

The  original  estimated  cost  was  $364,598.17,  increased  in  1883  to 
$398,598.17.  The  estimate  was  revised  in  1887,  after  Congress  had 
substituted  an  open-channel  improvement  tor  lock  and  dam  at  Goose 
Rapids,  and  placed  at  $252,598.37.  An  increase  of  the  latter  was 
authorized  May  8, 1893,  to  $310,320.  Congress,  in  1896,  added  $5,000 
to  the  estimate  of  cost  by  attaching  the  improvement  of  Red  Lake 
River  to  the  project.  In  1899  $4,000  of  the  $10,000  authorized  was 
allotted  to  Red  Lake  River,  so  that  the  present  estimate  of  cost  is 
$319,320  for  both  rivers  from  the  beginning  of  operations. 

The  total  amount  expended  to  June  30,  1899,  including  work  on 
Bed  Lake  River,  was  $277,819.92. 
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On  June  30,  1899,  the  object  had  not  been  obtained  on  the  first 
division  of  the  Red  River  of  the  North,  which  has  for  some  years 
been  closed  against  all  navigation  by  permanent  pile  bridges.  The 
Secretary  of  War  has  approved  leaving  these  bridges  as  they  stand, 
as  there  was  no  navigation  affected  thereby.  The  object  was  obtained 
on  the  third  division  and  on  all  but  13  miles  of  the  second,  but  annual 
dredging  will  be  needed  to  maintain  the  depth.  On  Bed  Lake  River 
104  cubic  yards  of  bowlders  had  been  removed. 

During  the  past  year  dredging  has  been  done  near  Grand  Forks, 
both  above  and  below,  and  within  20  miles  in  either  direction. 

On  the  Red  River  of  the  North  the  expenditures  for  the  past  fiscal 
year  have  been  $12,735.32. 

On  Red  Lake  River  the  expenditures  for  the  last  fiscal  year  have 
been  $2,192.50,  for  removing  bowlders  and  overhanging  trees. 

Navigation  on  Red  River  is  confined  to  comparatively  short  reaches 
north  and  south  of  Grand  Forks,  and  consists  mainly  in  the  transpor- 
tation of  wheat  to  Grand  Forks  by  two  steamboats  (100  and  12  tons, 
respectively)  and  6  barges.  The  tonnage  during  the  year  1899  was 
30,405. 

On  Red  Lake  River  three  steamers  of  50  tons  each  were  operated, 
carrying  general  merchandise  and  passengers,  the  total  tonnage  in 
1899  being  977,  and  5,944  passengers.  Ninety-three  million  feet  B.  M. 
of  logs  were  run  on  the  river  during  the  year.  Three  steamboats  are 
run  on  Red  Lake  towing  logs,  me  quantity  moved  being  about 
60,000,000  B.  M.  feet. 

The  maximum  draft  that  could  be  carried  June  30,  1900,  at  mean 
low  water  over  the  shoalest  part  of  the  river  under  improvement  was 
nothing  on  the  first  division  of  Red  River  of  the  North,  2  feet  on  the 
undreoged  13  miles  of  the  Red  River  of  the  North,  and  18  inches  on 
Red  Lake  River. 

July  1,  1899,  balance  unexpended 125,185.08 

June  30,  1900,  amount  expended  during  fiscal  year 14, 927. 82 

July  1,  1900,  balance  unexpended 10,257.26 

July  1,  1900,  outstanding  liabilities 1,158.88 

July  1,  1900,  balance  available 9,098.38 

Amount  (estimated)  required  for  completion  of  existing  project 16, 320. 00 

Amount  that  can  be  profitably 'expended  in  fiscal  year  ending  June  30, 

1902,  for  maintenance  of  improvement,  in  addition  to  the  balance 

available  July  1,  1900 10,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 

of  1899,  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  B  B  7.) 

8.  Improvement  of  har  at  mmith  of  Warroad  Biver^  Minnesota. — 
The  river  and  harbor  act  of  March  3,  1899,  contains  the  following 
item:  ''For  removing  a  sand  bar  at  the  mouth  of  Warroad  River, 
Minnesota,  three  thousand  dollars,  or  so  much  thereof  as  may  be  neces- 
sary." As  no  previous  information  was  available  regarding  this 
locality,  a  survey  of  the  mouth  of  the  river  was  made.  Based  on  this 
suiTey ,  the  district  officer  has  presented  a  project  and  estimate  of  cost, 
which  will  be  submitted  to  Congress  as  an  executive  document.  The 
original  depth  is  about  4i  feet.  Up  to  June  30,  1899,  $195.95  had 
been  spent  simply  for  surveys.     During  the  past  year  $386.44  has 
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been  spent  completing  the  surveys.  The  depth  at  the  bar  has,  of 
course,  not  been  affected  as  yet.  Four  and  a  half  feet  can  be  carried 
over  the  bar  with  the  Lake  of  the  Woods  at  a  stage  of  7  feet,  on  an 
arbitrary  gauge  established  in  the  spring  of  1899.  No  reliable  infor- 
mation exists  as  to  what  the  low- water  stege  of  the  lake  is. 
The  commerce  for  the  past  year  has  aggregated  about  600  tons. 

July  1,  1899,  balance  unexpended $2,804.05 

June  30,  1900,  amount  expended  during  fiscal  year 386. 44 

July  1,  1900,  balance  unexpended 2, 417. 61 

(Amount  (estimated)  required  for  completion  of  existing  project (') 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acte  of  1866  and  1867. 

(See  Appendix  B  B  8.) 

9.  Gauging  Mississippi  River  at  or  near  St.  Paxd^  Minn. — The 
river  and  harbor  act  of  August  11,  1888,  authorized  the  gaugings,  but 
none  were  made  until  the  fall  of  1889.  Since  the  latter  date  gaugings 
have  been  made  as  frequently  as  the  funds  available  would  permit  and 
the  condition  justified  the  expenditure. 

Amount  expended  to  June  30,  1899,  $5,400. 
•  The  records  indicate  that  a  rise  in  the  river  at  St.  Paul  commences 
in  seven  or  eight  days  following  the  release  of  the  water  from  the  dis- 
tributing reservoir  at  Pokegama  Falls,  and  in  about  five  days  there- 
after the  full  effect  is  felt.    The  mean  time  is,  therefore,  ten  days. 

July  1,  1899,  balance  unexpended $500.00 

June  30,  1900,  amount  expended  during  fiscal  year 320. 06 

July  1,  1900,  balance  unexpended *  179. 94 

(See  Appendix  B  B  9.) 

10.  Survey  of  Red  Lake  and  Red  Lake  River ^  Minnesota. — ^The  sur- 
vey of  Red  Lake  and  Red  Lake  River,  Minnesota,  with  a  view  to  the 
construction  of  a  dam  with  locks  at  the  outlet  of  said  lake  for  the  pur- 
pose of  improving  the  navigation  of  the  Red  River  of  the  North  and 
said  Red  Lake  River,  Minnesota,  and  estimating  the  cost  of  said 
improvement,  required  by  the  river  and  harbor  act  approved  March  3, 
1899,  was  inaugurated  by  Maj.  Frederic  V.  Abbot,  Corps  of  Engineers, 
and  a  preliminary  report  thereon  was  submitted  April  27, 1900.  Final 
report  can  not  be  made  until  a  sufficiently  prolonged  record  of  the 
run-off  has  been  secured. 

The  preliminary  report  was  transmitted  to  Congress  and  printed  in 
House  Doc.  No.  671,  Fifty-sixth  Congress,  first  session.  It  is  also 
submitted  herewith  as  a  part  of  Appendix  B  B  10. 

July  1,1899,  balance  unexpended $4,819.61 

June  30, 1900,  amount  expended  during  fiscal  year 3, 325. 94 

Julv  1,1900,  balance  unexpended 1,493.67 

July  1, 1900,  outstanding  liabilities 355.00 

July  1, 1900,  balance  available 1,138.67 

(See  Appendix  B  B  10.) 

^No  recognized  project  in  force.  '^  Returned  to  Treasury,  June,  1900. 
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11,  Survey  of  Otter  Tail  Lake  and  Otter  Tail  River ^  Minnesota.  — The 
suiTey  of  Otter  Tail  Lake  and  Otter  Tail  River,  Minnesota,  with  a  view 
to  the  construction  of  a  dam  at  the  outlet  of  said  lake  for  the  purpose 
of  improving  the  navigation  of  the  Red  River  of  the  North,  Minne- 
sota, and  estimating  the  cost  of  said  improvement,  required  by  the 
river  and  harbor  act  approved  March  3,  1899,  was  inaugurated  by 
Maj.  Frederic  V.  Abbot,  Corps  of  Engineers,  and  a  preliminarv  report 
was  submitted  thereon  April  27,  1900.  Final  report  can  not  be  made 
until  a  sufficiently  prolonged  record  of  the  run-on  has  been  secured. 

The  preliminary  report  was  transmitted  to  Congress  and  printed  in 
House  Doc.  No.  672,  Fifty-sixth  Congress,  first  session.  It  is  also 
submitted  herewith  as  a  part  of  Appendix  B  B  11. 

July  1,  1899,  balance  unexpended $2, 776. 15 

June  30,  1900,  amount  expended  during  fiscal  year 798. 04 

July  1,  1900,  balance  unexpended 1, 978. 11 

July  1,  1900,  outstanding  liabilities 60.00 

July  1,  1900,  balance  available 1,918.11 

(See  Appendix  B  B  11.) 

12.  Survey  of  Big  Stone  Lake  and  Lake  Traverse^  Minnesota  and 
South  Dakota. — ^The  survey  of  Big  Stone  Lake  and  Lake  Traverse, 
Minnesota  and  South  Dakota,  with  a  view  to  construct  reservoirs 
therein  for  the  improvement  of  the  navigation  of  the  Minnesota  River, 
and  an  estimate  of  the  cost  of  such  improvements,  required  by  the  river 
and  harbor  act  approved  March  3, 1899,  was  inaugumted  by  Maj.  Fred- 
eric V.  Abbot,  Corps  of  Engineers,  and  a  preliminary  report  thereon 
was  submitted  April  26,  19(X).  Final  report  can  not  be  made  until  a 
sufficiently  prolonged  record  of  the  run-off  has  been  secured. 

The  preliminary  report  was  transmitted  to  Congress  and  printed  in 
House  Doc.  No.  675,  Fifty -sixth  Congress,  first  session.  It  is  also 
submitted  herewith  as  part  of  Appendix  B  B  12. 

July  1,  1899,  balance  unexpended $4, 871. 75 

June  30,  1900,  amount  expended  during  fiscal  ye^r 702. 71 

July  1,  1900,  balance  unexpended 4, 169. 04 

July  1,  1900,  outstanding  liabilities 126.00 

July  1,  1900,  balance  available 4,043.04 

(See  Appendix  B  B  12.) 

EXAMINATIONS  AND    SURVEYS    REQUIRED    BY  THE    RIVER  AND   HARBOR 
ACT  APPROVED  MARCH  3,  1899. 

The  preliminary  examinations  and  surveys  of  the  following  localities, 
required  by  the  river  and  harbor  act  of  March  3,  1899,  were  made  by 
the  local  engineer,  Maj.  Frederic  V.  Abbot,  Corps  of  Engineers,  and 
reports  thereon  submitted  through  the  Division  Engineer,  Col.  J.  W. 
Barlow,  Corps  of  Engineers: 

1,  Prelirmnary  eQcatnination  andjplan  and  estimate  for  improvement 
of  St,  Croix  River ^  from  Stilhcater  Harbor  to  Taylors  Fafls^  Minne- 
sota,— Major  Abbot  submitted  reports  dated  March  26  and  July  14, 
1899,  respectively,  with  plan  for  improvement  at  an  estimated  cost  of 
$1,000  per  annum.  The  reports  were  transmitted  to  Congress  and 
printed  in  House  Doe.  No.  104,  Fifty-sixth  Congress,  first  session. 
(See  also  Appendix  B  B  13.) 
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^.  Prdiminary  examination  of  Mhwesota  River  ^  with  a  vieic  of  pro- 
tecting the  hanks  at  or  near  St.  Peter^  in  Nicollet  County^  Minn, — 
Major  Abbot  submitted  report  April  24,  1899.  In  his  opinion  the 
river  at  this  point  is  not  worthy  of  improvement  by  the  General  Gov- 
ernment, and  his  views  are  concurred  m  by  the  division  engineer  and 
by  me.  The  report  was  transmitted  to  Congress  and  printea  in  House 
Doc.  No.  78,  Fifty-sixth  CJongress,  first  session.  (See  also  Appendix 
BB14.) 

S,  Preliminary  examination  of  Red  River  of  the  Norths  Minnesota^ 
and  North  Dakota. — Major  Abbot  submitted  report  May  2,  1899.  In 
his  opinion,  concurred  in  by  the  division  engineer  and  by  me,  the 
locality  is  not  worthy  of  improvement  by  the  General  Government  in 
the  manner  indicated  in  the  act.  The  report  was  transmitted  to  Con- 
gress and  jprinted  m  House  Doc.  No.  67,  Fifty-sixth  Congress,  first 
session.     (See  also  Appendix  B  B  15.) 

Major  Abbot  was  also  charged  with  the  duty  of  making  surveys  of 
the  following  localities,  and,  if  possible,  reports  thereon  will  be  sub- 
mitted in  time  for  transmission  to  Congress  at  its  next  session : 

1.  Mississippi  River ^  between  the  Gove)*nment  dam  at  Sandy  Lake 
and  Brainerclj  Minn, 

2,  Flowage  Ivnes  of  Winnibigoshish,  Leech  Lake,,  Pokegama  Falls^ 
and  Pins  River  reservoirs^  Mississippi  Ri/ver, 

EXAMINATIONS    REQUIRED    BY    EMERGENCY    RIVER    AND    HARBOR    ACT 
APPROVED  JUNE  6,  1900. 

The  local  officer  was  also  charged  with  the  duty  of  making  pre  limi- 
nary  examinations  of  the  following  localities,  required  by  the  emer- 
gency river  and  harbor  act  of  June  6,  1900,  and,  if  possible,  reports 
thereon  will  1^  submitted  in  time  for  transmission  to  Congress  at  its 
next  session: 

1.    Warroad  Harbor  and  Warroad  Riwer,^  Minnesota. 

S,  Long  Prairie  Rivet*  and  its  sources.,  Minnesota, 

EXAMINATION  AND  SURVEY  OF  MISSOURI  RIVER  AT  HUNTSDALE, 
MO.,  AND  AT  NAPOLEON,  MO.,  MADE  IN  COMPLIANCE  WITH  RIVER 
AND  HARBOR  ACT  OF  MARCH  3,  1899. 

The  preliminary  examinations  and  surveys  of  the  following  locali- 
ties, required  by  the  act  of  March  3, 1899,  were  made  under  the  direc- 
tion of  Liei't.  Col.  Amos  Stickney,  Corps  of  Engineers,  president  of 
the  Missouri  River  Commission,  and  reports  thereon  submitted: 

1.  Preliminary  examinAition  cmd  survey  of  Missouri  River  at  Hunts- 
dale,,  Mo. ,  loith  a  view  to  prevent  ths  erosion  of  the  north  bank  thereof — 
Lieutenant-Colonel  Stickney  submitted  reports  dated  July  25,  1899, 
and  January  3,  1900,  respectively.  In  his  opinion  the  locality  is 
worthy  of  improvement  by  the  General  Government,  and  he  presents 
a  plan  for  protection  of  this  reach  of  the  river  at  an  estimatea  cost  of 
$185,260.  The  reports  were  transmitted  to  Congress  and  printed  in 
House  Doc.  No.  285,  Fifty-sixth  Congress,  first  session.  (See  also 
Appendix  C  C  1.) 

^.  Preliminary  exa/mination  and  survey  of  Missouri  River  at  Napo- 
leon^ Mo,,,  with  a  view  to  p^'event  the  erosion  of  the  south  bank  thereof 
and  the  cutting  of  a  new  chanm^. — Lieutenant-Colonel  Stickney  sub- 
mitted reports  dated  July  25,  1899,  and  January  6, 1900,  respectively. 
In  his  opinion  the  work  is  worthy  of  being  undertaken  by  the  United 
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States,  and  he  presents  apian  for  rectification  of  the  river  from  Fish- 
ing River  to  Camden,  Mo.,  at  an  estimated  cost  of  $385,000.  The 
reports  were  transmitted  to  Congress  and  printed  in  House  Doc.  No. 
310,  Fifty -sixth  Congress,  first  session.     (See  also  Appendix  C  C  2.) 

IMPROVEMENT  OF  MISSOURI  RIVER  AT  AND  ABOVE  SIOUX  CITY, 
IOWA,  AND  OF  YELLOWSTONE  RIVER,  MONTANA  AND  NORTH 
DAKOTA. 

This  district  was  in  the  charge  of  Capt.  J.  C.  Sanford,  Corps  of 
Enrineers,  to  October  17, 1899,  and  of  Capt.  H.  M.  Chittenden,  Corps 
of  Engineers,  since  that  date.  Division  Engineer,  Col.  J.  W.  Barlow, 
Corps  of  Engineers. 

L  Missouri  Rire7\  between  Stvbhs  Ferry ^  Montana^  and  the  l/yvoei  limits 
cf  Siowx  City^  Iowa. — ^The  river  distance  between  the  above  points  is 
1,660  miles.  By  its  physical  characteristics  this  portion  of  the  river 
is  divided  into  four  sections:  The  first,  Stubbs  Feny  to  Greatfalls, 
Mont.,  130  miles,  is  the  navi^ble  portion  above  the  ''Great  Falls;" 
the  second,  Greatfalls  to  Fort  Benton,  Mont.,  49  miles,  is  an  unnaviga- 
ble  section,  occupied  by  cataracts  and  dangerous  rapids;  the  thiixi, 
Fort  Benton  to  Carroll,  Mont.,  172  miles,  known  as  the  ''Rocky 
River,"  contains  numerous  rapids  and  rock  obstructions,  but  has 
carried  a  heavy  commerce;  the  fourth,  Carroll  to  Sioux  City,  1,309 
miles,  known  as  the  "  Sand}^  River,"  is  characterized  by  muddy  water, 
sand  bars,  and  a  shifting  channel,  with  easily  eroded  and  constantly 
eroding  banks.  Navigation  is  diflScult  at  low  water,  due  to  the  too 
great  width  of  the  river  in  many  places.  The  upper  158  miles  fonns  a 
transition  portion  between  the  ''Kocky"  and  ''Sandy"  rivers. 

For  work  above  Fort  Benton  there  nas  been  no  appropriation  since 
June  3,  1896,  and  the  work  has  been  dropped  from  the  list  of  those 
requiring  regular  reports. 

Between  Fort  Benton  and  Carroll  work  has  been  carried  on  at  the 
following  points: 

At  Fort  Benton^  Mont, — The  river  and  harbor  act  of  March  3, 1899, 
appropriated  $5,000  for  repairing  the  levee  at  Fort  Benton  and  con- 
fining the  river  within  its  present  limits.  Under  a  project  for  the 
expenditure  of  above  amount,  approved  January  23,  1900,  work  has 
just  been  begun,  but  nothing  has  been  done  except  to  arrange  for  the 
necessary  purchases  of  materials.  The  work  will  be  completed  during 
the  present  season. 

Amount  expended  during  fiscal  year  ending  June  30,  1900,  $151.22. 

At  Judith^  Mont. — The  river  ana  harbor  act  of  March  3, 1899,  appro- 
priated $5,000  for  repairing  the  south  bank  of  the  river  at  Judith,  Mont. 
Under  a  project  for  the  expenditure  of  above  amount,  approved  July 
19,  1899,  work  has  just  been  begun,  but  nothing  has  been  done  except 
to  arrange  for  the  necessary  purchase  of  materials.  The  work  will  be 
completed,  so  far  as  the  appropriation  will  permit,  during  the  present 
season. 

Amount  expended  during  fiscal  year  ending  June  30,  1900,  $115.94. 

Between  Carroll  and  Sioux  City  work  has  been  carried  on  at  the 
following  points: 

At  Bismxirck  Harbor. — ^The  high-water  channel  above  and  below 
Bismarck  was  of  excessive  width,  being  divided  by  several  bars  and 
islands.  The  channel  shifted  frequently,  rendering  erosion  liable  to 
occur  at  almost  all  points  on  either  bank  throughout  the  reach.    A 
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serious  erosion  of  the  right  bank  a  short  distance  above  the  bridge 
was  in  progress,  where  the  river  threatened  to  break  through  into  the 
Heart  River. 

.  Under  a  project  for  the  expenditure  of  the  allotment  of  $40,000,  made 
by  the  river  and  harbor  act  of  August  18,  1894,  7  pile  dikes  had  been 
built  in  1895  to  check  this  erosion.  The  project  formed  part  of  a  gen- 
eral plan,  submitted  at  the  same  time,  for  the  rectification  of  the  nver 
for  about  5  miles  above  and  5  miles  below  Bismarck,  at  an  estimated 
cost  of  $725,000.  The  dikes  have  been  damaged  by  ice,  drift,  and 
high  water  in  each  spring  since  their  construction.  The  damage  done 
in  the  spring  of  1896  was  partially  repaired  in  May  of  that  year  under 
transfer  of  $2,328.21  from  balances  or  the  appropriations  of  1890  and 
1892. 

Under  a  project  adopted  September  29, 1896,  for  the  expenditure  of 
the  allotment  of  $32,000  from  the  appropriation  of  June  3,  1896,  one 
right-bank  dike  was  built  below  this  group  to  control  the  channel  as  it 
approached  the  bridge,  two  short  left- bank  dikes  were  built  just  below 
the  bridge,  and  the  left  bank  was  revetted  for  about  500  leet  below 
the  warenouse  at  the  steamboat  landing. 

The  project  adopted  May  27,  1899,  for  expenditure  of  the  allotment 
of  $40,000  from  the  appropriation  of  March  3,  1899,  provides  for 
repairing  existing  works,  constructing  a  dike  and  revetment  on  the 
right  bank  above  the  bridge,  if  found  necessary,  and  continuing  down- 
stream, so  far  as  funds  will  permit,  the  left-bank  protection  below  the 
bridge.  The  left  bank  at  the  steamboat  landing  for  a  length  of  226  feet 
was  temporarily  protected  in  June,  1899,  by  brush  fascines  and  rock. 

To  June  30,  1899,  $74,934.84  had  been  expended  at  this  locality. 
Further  erosion  at  the  site  of  the  works  built  nad  been  prevented  and 
a  large  increase  in  depth  of  accretion  between  the  inner  portions  of  the 
1895  dikes  had  been  gained. 

Amount  expended  during  the  fiscal  year  ending  June  30,  1900, 
$36,537.78. 

On  the  right  bank  the  group  of  dikes  constructed  above  the  bridge 
in  1895  has  been  repaireo,  ana  1,913  linear  feet  of  bank  has  been  pro- 
tected by  revetment.  On  the  left  bank  below  the  bridge  500  linear 
feet  of  bank  just  above  the  railroad  warehouse  has  been  protected  by 
revetment,  and  900  linear  feet  of  bank  below  the  revetment  con- 
structed in  1897  has  been  protected  by  revetment.  Materials  have 
been  purchased  for  the  construction  of  two  barges. 

At  Pierre  and  Fort  Pierre, — ^The  river  here  for  about  7  miles,  ex- 
tending from  above  Pierre  to  below  Fort  Pierre,  was  of  excessive 
width,  oeing  divided  by  numerous  islands  and  bars.  The  low-water 
channel  was  liable  at  times  to  occupy  any  place  between  the  high-water 
banks,  and  the  latter  were  liable  m  places  to  erosion.  The  steamboat 
landing  at  Pierre  had  silted  up,  erosion  had  occurred  on  the  Pierre 
front  below  it,  and  the  Fort  Pierre  front  was  cutting  badly.  The 
crossing  between  Pierre  and  Fort  Pierre  was  very  shoal  and  change- 
able in  position. 

Under  a  project  for  the  expenditure  of  the  allotment  of  $40,000,  made 
by  the  river  and  harbor  act  of  August  18,  1894,  5  dikes  were,  in  1895, 
built  in  front  of  Fort  Pierre.  One  dike  in  front  of  Pierre  was  com- 
pleted and  a  second  dike  partly  completed,  and  a  dam  built  closing  the 
chute  behind  Marion  Island.  The  project  formed  part  of  a  general 
plan  submitted  at  the  same  time  for  the  rectification  of  the  above  7 
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miles  of  river  in  this  locality,  at  an  estimated  cost  of  $360,000.  In 
1896-97,  under  a  project  adopted  July  24,  1896,  modified  October  3, 
1896,  for  the  expenditure  of  the  allotment,  $40,000,  from  the  appro- 
priation of  June  3,  1896,  the  second  dike  at  Pierre  was  completed,  and 
a  third  dike  below  it  begun  and  carried  out  a  short  distance,  to  cut  off 
a  chute;  the  Fort  Pierre  front  was  revetted  from  Bad  River  to  the 
bluff  contact  below,  about  2,830  feet;  two  dikes  and  a  revetment,  about 
1,220  feet  in  length,  were  built  to  protect  the  lower  part  of  Marion 
Island;  and  the  Marion  Island  Dam  was  twice  repaired. 

In  July,  1898,  slight  injuries  done  to  the  Marion  Island  revetment 
by  the  efune  rise  were  repaired.  During  the  unusually  high  water 
in  the  spring  of  1899,  the  head  of  Marion  Island  was  washed  away  to 
nearly  opposite  the  dam,  and  a  channel  about  300  feet  wide  cut  between 
the  aam  and  the  island.  Cutting  on  the  Pierre  side  threatened  the 
waterworks.  Some  of  the  existing  works  were  more  or  less  injured. 
Temporary  brush  and  rock  protection  was,  in  June,  1899,  placed  at 
the  head  of  Marion  Island  ana  on  the  Pierre  side  near  the  waterworks, 
to  check  erosion  during  the  high  water. 

The  project  adopted  June  19, 1899,  for  the  expenditure  of  the  allot- 
ment of  $40,000  from  the  appropriation  of  Marcn  3, 1899,  provides  for 
protecting  the  head  of  Marion  island  and  closing  the  chute  behind  it; 
for  extending  the  present  Marion  Island  revetment  to  the  foot  of  the 
island;  for  repairing  the  present  works  and  raising  the  shore  ends  of 
the  dikes  at  Pierre;  and  for  constructing  so  much  of  two  proposed 
dikes  on  the  Pierre  side  as  remaining  funds  will  permit. 

To  June  30,  1899,  $79,888.25  had  been  expended  at  this  locality. 
The  works  had  prevented  the  destruction  of  much  valuable  land  and 
other  property  which  would  otherwise  have  occurred  during  the  spring 
of  1899.  The  crossing  between  Pierre  and  Fort  Pierre  remains  in  gooa 
condition. 

Amount  expended  during  fiscal  year  ending  June  30, 1900,  $26,817.79. 

The  head  oi  Marion  Island  has  been  protected  by  1,790  linear  feet 
of  revetment  and  the  Marion  Island  Dam  has  been  extended  300  feet 
and  the  whole  dam  is  being  extensively  repaired  and  strengthened  and 
raised  above  high  water,  the  chute  behmd  the  island  being  closed 
thereby.  Materials  have  been  purchased  for  the  construction  of  two 
barges.     The  plant  has  been  repaired. 

At  Yankton, — ^The  river  in  the  vicinity  of  Yankton  is  of  excessive 
width,  and  its  channel  is  constantly  shitting.  Due  to  changes  in  its 
position  in  the  last  few  years,  a  wide  bar  has  formed  in  front  of  the 
steamboat  landing.  No  work  of  improvement  had  been  done  by  the 
General  Government  in  this  vicinity  prior  to  the  act  of  June  3,  1896. 

The  original  project,  adopted  March  23,  1897,  based  on  a  survey  of 
the  reach  made  in  October,  1896,  provides  for  the  expenditure  of  the 
allotment  of  $32,000  from  the  appropriation  of  June  3, 1896,  in  fairing 
out  and  protecting  the  left  bank  above  the  site  of  the  proposed  bridge, 
about  3i  miles  above  Yankton.  The  work  forms  part  of  a  general  plan, 
submitted  at  the  same  time,  for  rectification  of  about  6.5  miles  of  the 
river  in  this  vicinity,  with  a  view  to  restoring  the  steamboat  landing 
and  to  controlling  the  river  in  the  vicinity  of  the  proposed  bridge,  at 
an  estimated  cost  of  $296,800.  As  it  had  become  evident  in  the  sum- 
mer of  1897  that  the  construction  of  the  bridge  would  probably  not  be 
begun  in  the  near  future,  a  revised  project  for  the  expenditure  of  the 
allotment  was  submitted  (approved  September  3,  1897),  providing  for 

Digitized  by  VjOOQIC 


RIVER   AND    HARBOR    IMPROVEMENTS.  447 

beginning  the  construction  of  the  right-bank  group  of  dikes  above 
Yankton  proposed  in  the  general  plan  for  the  purpose  of  restoring  the 
steamboat  landing. 

To  June  30,  1899,  $32,075.98  had  been  expended.  Six  of  the  pro- 
posed right-bank  dikes  had  been  begun  but  had  not  been  extended 
sufficiency  to  produce  any  decided  eflPect  in  the  position  of  the  channel. 
Five  of  the  dikes  were  damaged  in  the  spring  of  1899,  and  some  erosion 
of  the  right  bank  in  their  vicinity  had  occurred. 

The  project  adopted  April  19, 1899,  for  the  expenditure  of  the  allot- 
ment of  $io,000  from  the  appropriation  of  March  3, 1899,  provides  for 
continuing  the  construction  of  these  dikes. 

Amount  expended  during  fiscal  year  ending  June  30, 1900,  $36,229.42. 

The  two  lower  dikes  constructed  in  189V-98  have  been  extended, 
and  a  new  dike  has  been  constructed  to  replace  dike  4,  destroyed  by 
ice  in  April,  1899,  2,450  linear  feet  of  three-row  dike  being  constructed 
during  tne  year.  The  river  channel  has  been  forced  over  by  the  dikes 
toward  the  Yankton  side,  but  not  sufficiently  to  restore  the  steamboat 
landing.  One  pile  driver  and  two  barges  have  been  constructed,  and 
the  plant  has  been  repaired. 

At  JElkpoint. — ^The  left  bank  at  this  locality  was  cutting  rapidly,  and 
it  was  feared  by  the  citizens  that  the  town,  although  nearly  2  miles 
from  the  river,  was  in  danger,  either  by  direct  erosion  of  the  inter- 
vening land  or  by  the  river  cutting  into  and  occupying  an  old  bed 
which  ran  by  the  town. 

No  work  had  been  done  prior  to  1896.  In  October  and  November 
of  that  year  a  survey  of  the  reach  was  made.  A  project  for  the 
expenditure  of  the  allotment  of  $20,000  from  the  appropriation  of 
June  3, 1896,  wa^  submitted  February  8, 1897,  providing  for  beginning 
the  protection  of  the  left  bank  in  front  of  Elkpoint  and  forming  part 
of  a  general  plan,  submitted  at  the  same  time,  for  the  protection  of 
about  10,100  leet  of  this  bank,  at  an  estimated  cost  of  $87,300,  with  a 
possible  additional  cost  of  $34,500  should  the  heading  be  threatened 
with  flanking  due  to  changes  in  the  channel  above.  It  was  decided  that 
the  funds  should  be  retained  in  the  Treasury  until,  by  additional  appro- 
priation, the  work  could  be  carried  on  in  safety. 

The  project  adopted  June  22,  1899,  for  the  expenditure  of  the  allot- 
ment of  $20,000  from  the  appropriation  of  March  3,  1899,  together 
with  the  balance  from  the  appropriation  of  June  3,  1896,  provides  for 
beginning  the  protection  of  the  left  bank  opposite  the  town,  the  works 
to  consist  of  revetment  and,  where  necessary  to  fair  out  the  shore  line, 
of  short  permeable  dikes. 

To  June  30,  1899,  $389.24  had  been  expended  at  this  locality. 

Amount  expended  during  fiscal  year  endmg  June  30, 1900,  §24,142.48. 

Two  thousand  one  hundred  and  twenty-four  linear  feet  of  bank  has 
been  protected  from  erosion  by  revetment.  Four  barges  have  been 
constructed.  A  portion  of  the  Sioux  City  plant  has  been  repaired  for 
use  on  this  work. 

Opposite  Sioux  City  to  opposite  Elkpoint, — The  Nebraska  bank  of 
the  Missouri  River  in  front  of  South  Sioux  City  had  been  protected 
for  about  4,000  feet  upstream  from  the  lower  bridge  and  tor  about 
5,400  feet  upstream  from  the  upper  bridge  by  revetments  constructed 
by  the  owners  of  the  respective  bridges.  Between  these  two  revet- 
ments about  4,270  linear  feet  of  bank  was  unprotected  and  was  being 
rapidly  eroded.     The  present  project,  adopted  July  24,  1896,  contem- 
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plates  the  expenditure  of  the  funds  provided  by  the  river  and  harbor 
act  of  June  3,  1896,  in  revetting  this  unprotected  bank,  in  repaving 
the  upper  bank  for  300  feet  farther  upstream,  and  in  protecting  the 
head  of  the  work  by  a  short  pile  dike.  The  project  contemplated  the 
expenditure  of  $50,000,  but  as  it  was  believed  tnat  the  work  could  be 
done  for  the  $40,000  allotted,  no  modification  of  the  project  was  made. 
The  work  forms  part  of  a  general  plan,  described  under  the  next  head- 
ing, for  the  improvement  of  the  river  in  this  vicinity. 

The  revetment  was  completed  in  the  fall  of  1896  and  the  dike  in 
March,  1897.  During  the  latter  year  a  combined  pile  driver  and 
hydraulic  grader  and  4  skiflPs  were  constructed  and  a  towboat  purchased, 

?irt  of  its  codt  being  paid  from  the  allotment  for  work  at  Yankton, 
his  plant  was  intenaed  for  use  in  the  lower  part  of  the  district  as  may 
be  required. 

To  June  30,  1899,  $40,539.99  had  been  expended  in  this  locality. 

The  project  adopted  December  23,  1899,  tor  the  expenditure  of  the 
$25,000  appropriated  by  the  river  and  harbor  act  of  March  3,  1899, 
provides  lor  protecting  the  right  bank  of  the  river  with  standard  revet- 
ment used  on  this  section  of  the  river,  from  Jackson  Chute  as  far  down 
the  river  as  funds  will  permit. 

Amount  expended  duringfiscalyear  ending  June  30, 1900,  $12,118.51. 

Two  thousand  two  hundred  and  eighty-eight  linear  feet  of  bank  has 
been  protected  by  revetment. 

At  Sioux  City, — The  river  above  Sioux  City  was  extremely  unstable. 
Several  cut-oflFs  had  occurred  in  recent  years,  causing  radical  changes 
in  channel,  increased  slope,  and  a  large  amount  of  erosion  on  banks 
opposite  Sioux  City.  For  the  purpose  of  checking  this  erosion  work 
was  begun  in  1878  and  continued  in  each  succeeding  year  until  1882. 
The  works  constructed  were  of  an  experimental  type,  and  have  since 
been  destroyed  or  abandoned  by  the  river. 

In  1889  a  group  of  9  dikes  was  built  at  the  center  of  the  Sioux  City 
front  to  check  a  dan^eroife  erosion  and  fair  out  the  bank  line.  In  1895 
2  dikes  were  built  just  above  this  group  and  2  dikes  of  the  group 
strengthened.  In  the  same  year,  under  a  project  for  the  expenditure  of 
$40,000  appropriated  by  the  sundry  civil  act  of  March  2, 1895,  a  ^roup 
of  16  short  dikes  had  been  built  near  the  upper  limits  of  the  city  to 
protect  the  bank  there.  This  latter  work  formed  part  of  a  general  plan 
submitted  at  the  same  time  for  the  rectification  of  the  river  from  about 
2f  miles  above  the  mouth  of  the  Big  Sioux  River  to  near  the  lower 
limits  of  the  city,  at  an  estimated  cost  for  the  portion  below  the  Big 
Sioux  River  only  of  $400,000. 

The  present  project,  adopted  June  10,  1897,  for  the  expenditure  of 
the  $40,000  allotted  from  the  appropriation  of  June  3,  1896,  provides 
for  protecting  the  lower  portion  of  the  city  front  (below  the  Floyd 
River),  for  making  necessary  repairs  to  existing  dikes,  and  for  apply- 
ing the  balance  to  such  work  as  may  afterwards  be  found  necessarv. 
The  project  is  a  modification  of  one  adopted  February  10,  1897,  the 
change  having  been  rendered  necessary  by  marked  changes  of  channel 
in  the  spring  of  1897.  A  project  providing  for  the  expenditure  of 
$50,000,  adopted  July  24,  1896,  haa  been  superseded  bv  tne  latter. 

Under  the  project  of  June  10, 1897,  the  Iowa  bank,  from  the  mouth 
of  the  Floyd  Kiver  to  a  point  about  7,400  feet  below,  had  been  pro- 
tected by  a  revetment  824  feet  in  length  and  by  20  short  pile  dikes. 

To  June  30,  1899,  $229,736.68  had  been  expended  in  this  locality. 
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Amount  expended  during  fiscal  year  ending  June  30, 1900,  $4.09. 

The  works  built  since  1889  are  in  fairiy  good  condition,  requiring 
only  slight  repairs.  Bva  radical  change  in  channel,  which  occurred  in 
thesummer  or  1898,  whereby  the  channel  has  shifted,  at  the  Combina- 
tion Bridge,  across  the  full  width  of  the  high-water  bed,  the  outer  ends 
of  the  dikes  built  in  1889,  now  badly  decayed,  are  exposed  to  the  full 
foi-ce  of  the  current.  About  950  linear  feet,  in  all,  of  these  dikes  has 
been  destroyed,  and  a  corresponding  amount  of  the  high  accretion  (in 
many  places  the  dikes  were  completely  buried)  which  had  formed 
between  them  has  been  removed.  These  dikes  are  in  such  a  condition 
that  they  can  no  longer  be  relied  on  to  hold  the  accretion  that  has  been 
gained. 

Ice  harborH. — Few  good  natural  ice  harbors  exist  on  that  portion  of 
the  Missouri  River  known  as  the  ''Sandy  River,"  between  Carroll, 
Mont.,  and  Sioux  City.  The  adopted  project  provides  for  the  con- 
struction of  two  ice  harbors,  which  were  afterwards  located  at  Rock- 
haven,  near  Mandan,  N.  Dak.,  and  on  the  Big  Sioux  River  (upper 
limits  of  Sioux  Citv)  near  its  confluence  with  the  Missouri. 

To  June  30,  1899,  $42,762.75  had  been  expended,  by  which  the  two 
ice  harbors  had  been  completed  as  provided  in  the  project.  There  has 
been  some  erosion  at  the  ujjper  end  of  the  Sioux  ice  harbor.  At 
Rockhaven  ice  harbor  there  is  onlv  one  place  at  which  ways  can  be 
constructed  and  that  is  occupied  by  the  Government.  There  is  no 
place  where  private  parties  can  construct  ways  to  haul  out  their  boats 
when  necessary  to  protect  them  from  ice.  The  removal  of  bars  in  front 
of  the  ice  harbors  and  at  the  mouth  of  the  Big  Sioux  River  is  frequently 
necessary  to  permit  access  to  the  harbors. 

Total  expenditures  on  the  Missouri  River  between  Stubbs  Ferry  and 
Sioux  City  to  June  30,  1899,  except  for  snagging,  have  been  about 
$1,410,697.76.  In  addition  about  $10,000  was  expended  on  the  genei-al 
river  survey  above  Stubbs  Ferry. 

The  existing  balances  will  be  used  in  continuing  the  work  now  in 
progress  at  the  several  points,  and  the  estimates  tor  the  next  fiscal 
year  are  intended  to  be  applied  in  the  same  way.  The  work  at  none 
of  these  points  has  yet  been  carried  far  enough  so  that  it  can  be  aban- 
doned without  risk  of  loss  of  what  has  already  been  done. 

July  1,  1899,  balance  unexpended »$229, 904.27 

June  30, 1900,  amount  expended  during  fiscal  year 136, 406. 50 

July  1,  1900,  balance  unexpended 93,497.77 

July  1,  1900,  outstanding  liabilities 9,905.89 

July  1,  1900,  balance  available 83,591.88 

Amount  (estimated)  required  for  completion  of  existing  project Indefinite. 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1902,  for  works  of  improvement  and  for  maintenance,  in  addition 

to  the  balance  available  July  1,  1900 200,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 

of  1899,  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  DDL) 

'Increase  of  $7.98  over  amount  stated  in  1899  report,  explained  as  follows:  Refund- 
ment of  $7.53  by  J.  H.  Owen,  August  19,  1899;  refundment  of  $0.45  by  Capt.  J.  C. 
Sanford,  Corps  of  Engineers,  October  13,  1899. 
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2,  Improving  Upper  Missouri  River  hy  snagaing. — In  its  original 
condition  the  "Sandy  River"  between  Carroll  and  Sioux  City  was 
greatly  obstructed  by  snags;  and  to  a  less  extent  by  loose  rocks. 

The  original  project,  adopted  in  1890,  provides  for  removing  the 
obstructions  and  the  temporary  improvement  of  the  worst  shoals,  at 
an  estimated  cost  of  $50,000  annually.  The  work,  begun  in  1891,  nas 
been  continued  in  each  subsequent  year  under  allotments  and  appro- 
priations for  this  purpose. 

The  expenditures  to  June  30,  1899,  were  $348,106.96.  Three  snag 
boats  had  been  constructed  or  purchased,  and  had  been  operated  a» 
funds  permitted. 

The  river  had  been  kept  fairly  clear  of  snags  and  obstructions  over 
the  portions  used  by  commercial  boats. 

Three  boats  have  been  in  commission  during  portions  of  the  year, 
the  aggregate  time  being  equivalent  to  321  days  for  one  boat.  The 
resulte  were  848  snags  and  miscellaneous  obstructions  removed,  2,202 
trees  cut  on  caving  banks  and  5,096  miles  of  river  passed  over,  the  river 
passed  over  being  fairly  well  cleared  of  snags  and  other  obstructions. 

A  machine  shop  has  been  erected  at  the  Sioux  ice  harbor,  principally 
for  use  in  repairing  snag  boats. 

COMMERCIAL  STATISTICS. 

Amount  offreigld  carried  on  the  Missouri  River  above  Simu;  Oly,  Joioa, 


Calendar  year. 

Tons. 

1894.... 

Calendar 

year. 

Tons. 

1887 

13,961 
12,895 
16,723 
14,072 
14,211 
17,292 
19,481 

....    1       37  93n 

1888 

1895.... 
1896.... 

21,264 

1889 

1        10,368 

1890 

1897.... 
1898.... 
1899.... 

'        17,105 

1891 

!     a26,896 

1892 

23,041 

1898 

a  Includes  700  tons  carried  above  Greatfalls,  estimated:  also  1,000.000  feet  B.  M.  lumber  rafted  above 
Stubbs  Ferry,  estimated. 

No  new  lines  of  transportation  were  established  during  the  fiscal 
year  1900. 

July  1,  1899,  balance  unexpended ^$44,966.57 

June  30,  1900,  amount  expended  during  fiscal  year 28, 040. 34 

July  1,  1900,  balance  unexpended 16,926.23 

July  1,  1900,  outstanding  liabilities -      3,119.84 

July  1,  1900,  balance  available 13,806.39 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1902,  in  addition  to  the  balance  available  Julv  1, 1900 30, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 
of  1899,  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  D  D  2.) 

3.  Tellmmtone  Ri/oer^  Montana  and  North  Dakota, — Originally  the 
channel  below  Miles  City  was  greatly  obstructed  by  rocks,  rapids,  bars, 

^Increase  of  $0.75  over  amount  stated  in  1899  report,  refundment  by  Capt  J.  C. 
Sanford,  CJorps  of  ^Engineers,  October  13,  1899. 
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and  sharp  turns,  so  that  navigation  wa«  almost  impossible  at  low  water 
above  Glendive  and  quite  difficult  below.  The  original  project,  adopted 
in  1879,  contemplated  rock  removal  and  contraction  works  at  shoals 
and  a  survey  of  the  river.  Since  1884  the  work  had  been  limited  to 
the  portion  between  Glendive  and  the  mouth.  No  work  was  done 
under  the  project  after  1885,  navigation  having  ceased. 

The  total  expenditures  on  the  above  general  improvement  were 
$122,029.59,  including  cost  of  surveys,  $19,000.     The  results  were  to 

S've  a  low- water  depth  of  3  feet  or  more  at  all  points  improved,  but 
e  works  have  since  deteriorated  and  these  depths  do  not  now  exist 
at  all  the  improved  points. 

No  appropriations  for  the  general  improvement  of  the  Yellowstone 
River  have  been  granted  by  Congress  since  1886,  and  it  is  considered 
that  the  further  improvement  of  this  river  has  been  abandoned.  No 
further  reports  will  be  submitted. 

Jnly  1,  1899,  balance  unexpended $11,720.41 

July  1,  1900,  balance  unexpended  (in  Treasury) 11, 720. 41 

EXAMINATION   OF  SIOUX    RIVER,    SOUTH    DAKOTA,    REQUIRED    BY  EMER- 
GENCY  RIVER  AND   HARBOR  ACT  APPROVED  JUNE   6,  1900. 

The  local  officer  was  also  charged  with  the  duty  of  making  prelim- 
inary examination  of  Sioicx  Hiver^  South  Dakota,  fat'  a  dam  for  tlie 
storage  of  the  water  of  said  stream  in  Lake  Kemveska  and  Lake  Ponsett^ 
together  with  an  estimate  of  the  capacity  of  said  reservoir  and  the 
feoMbility  of  utilizing  the  same^  required  by  the  emergency  river  and 
harbor  act  of  June  6,  1900,  and,  if  possible,  report  thereon  will  be 
submitted  in  time  for  transmission  to  Congress  at  its  next  session. 

IMPROVEMENT  OF  CUMBERLAND  RIVER,  TENNESSEE  AND  KENTUCKY, 
AND  OF  OBION  AND  FORKED  DEER  RIVERS,  TENNESSEE. 

This  district  was  in  the  charge  of  Lieut.  Col.  M.  B.  Adams,  Corps 
of  Engineers. 

1,  Obion  River ^  Tennessee. — ^This  stream  is  situated  in  northwestern 
Tennessee,  taking  its  rise  in  Henry  and  Weakley  counties.  It  has  a 
north  and  south  fork  that  unite  about  85  miles  above  its  mouth  in  the 
Mississippi  River  some  5  miles  below  the  Missouri  and  Arkansas  State 
line.  Tne  head  of  navi^tion  is  regarded  as  at  Obion,  Tenn.,  where 
it  is  crossed  by  the  Illinois  Central  I&,ilroad. 

A  report  of  apreliminary  examination  and  of  an  instrumental  survey 
of  the  Obion  Kiver  is  printed  in  the  Annual  Report  of  the  Chief  of 
Engineers  for  1891,  page  2292  et  seq.  The  conditions  that  existed  at 
the  time  of  the  survev  appear  to  have  been  a  little  more  favorable  than 
were  found  in  October,  1892,  when  improvements  were  undertaken. 
The  report  gave  the  width  of  channel  as  150  feet,  with  an  average  low- 
water  depth  of  6  feet,  and  two  shoals  with  18-inch  depths,  between 
Obion,  Tenn.,  and  the  mouth,  85  miles,  whereas  the  general  depth  was 
found  in  October,  1892,  to  be  only  5  feet,  and  there  were  some  shoals 
with  only  13-inch  depths.  Also  the  upper  reaches  were  found  to  be 
greatly  obstructed  by  snags,  drift  gorges,  leaning  trees,  and  by  shoals 
formed  in  the  drift  gorges. 

The  original  project,  based  on  the  above  survey,  had  for  its  object 
the  securing  of  a  navigable  low- water  channel  of  not  less  than  3  feet  in 
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depth.  It  was  proposed  to  clear  the  stream  of  snags,  drift,  and  over- 
hanging trees;  to  construct  win^  dams  at  the  shoals  and  to  straighten 
sharp  bends;  to  do  some  grubbing  and  excavating,  and  to  close  the 
old  channel  in  places  where  necessary,  at  an  estimated  cost  of  $50,000. 
Clearing  the  river  of  drift  prior  to  1896  was  productive  of  a  lowering 
of  the  water  surface,  however,  and  caused  the  officer  then  in  charge  to 
report  (Annual  Rej)ort  of  the  Chief  of  Engineers  for  1896,  p.  1898) 
that  he  did  not  consider  it  possible  to  obtain  the  proposed  3-foot  low- 
water  depth  by  the  method  originally  contemplated.  He  stated  that 
a  clear  channel,  free  from  snags,  trees,  etc.,  is  all  that  can  legitimately 
be  expected,  and  that  it  would  be  fairly  satisfactory,  as  the  Mississippi 
backs  into  the  Obion  River  and  keeps  it  at  a  good  stage  a  greater 
part  of  the  year.  The  project  appears  to  have  been  modified  accord- 
ingly, June  1,  1897,  and  operations  since  then  have  been  directed  to 
the  maintenance  of  a  clear  channel,  free  from  snags,  trees,  etc. ,  at  a 
cost  of  some  $2,500  per  year.  These. operations  have  been  productive 
of  an  improved  channel  between  Obion,  Tenn.,  and  the  mouth  of  the 
river,  by  the  removal  of  the  drift,  snags,  and  obstructing  timber.  In 
1893  a  small  steamboat,  with  tow,  was  enabled  to  ascend  the  river — 
the  first  in  fifty  years. 

The  only  practicable  method  of  doing  the  work  has  been  found  to  be 
by  hired  labor. 

The  amount  expended  in  these  operations  to  the  close  of  the  fiscal 
year  June  30,  1899,  was  $19,362.66. 

During  the  fiscal  year  ending  June  30,  1900,  the  work  of  removing 
surface  obstructions  was  resumed,  the  snagging  party  moving  up- 
stream from  mouth  of  Forked  Deer  River  to  Obion,  Tenn.,  the  head 
of  navigation.  The  work  done  was  as  follows:  Trees  cut  down,  368; 
trees  deadened,  450;  sna^s  topped,  101;  snags  cut,  15;  snags  removed, 
10.  One  hundred  and  ninety-iour  logs  lying  along  banks  were  cut  up 
to  prevent  being  carried  into  the  channel  at  nigh  water. 

In  view  of  the  fact  that  operations  on  the  Obion  and  Forked  Deer 
rivers  are  of  precisely  the  same  nature,  as  well  as  owing  to  some  con- 
fusion that  appears  to  have  existed  regarding  the  proper  separation  of 
the  work  on  tnese  streams,  with  their  common  cnannel  for  3i  miles 
immediately  above  their  common  exit  into  the  Mississippi,  it  is  recom- 
mended by  the  officer  now  in  charge  that  the  two  streams  be  hereafter 
considered  together,  being  called  the  ''  Obion  and  Forked  Deer  rivers," 
and  in  appropriating  for  them  that  a  sum  equal  to  what  is  now  sepa- 
rately allowed  for  the  maintenance  of  each  be  appropriated  as  one  item 
for  the  maintenance  of  both,  as  one  stream.  I  concur  in  this  recom- 
mendation. 

The  commerce  of  this  stream  consists  principally  of  lumber  cut  by 
the  numerous  sawmills  on  or  near  the  river  and  which  reaches  a 
market  by  way  of  the  Mississippi  River.  So  far  as  can  be  ascertained, 
the  commerce  during  the  calendar  year  of  1899  aggregated  about 
67,852  tons,  having  an  estimated  value  of  $484,889.77;  passengers  car- 
ried, 70.  It  is  impracticable  to  yet  complete  accurate  commercial 
statistics  of  such  shipments,  because  records  are  not  generally  kept, 
and  it  is  believed  in  this  way  a  considerable  amount  of  commerce  is 
lost  to  the  Government  records.  So  far  as  can  be  ascertained,  the  im- 
provements have  given  material  aid  to  the  lumber  interests  involved. 
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July  1,  1899,  balance  unexpended $4,147.34 

June  2k),  1900,  amount  expended  during  fiscal  year 618. 43 

July  1,  1900,  balance  unexpended .' 3,628.91 

July  1,  1900,  outstanding  liabilities * 20. 24 

July  1 ,  1900,  balance  available 3, 508. 67 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1902,  for  maintenance  of  improvement,  in  addition  to  the  balance 
availableJuly  1,1900 2,500.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867;  of  section  7  of  the  river  and  harbor  act 
of  1899,  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  E  E  1.) 

2,  Improvement  of  Forked  Deer  Hwer^  Tennessee. — ^This  stream  car- 
ries off  most  of  the  precipitation  that  falls  in  Carroll,  Gibson,  Hen- 
derson, Madison,  Chester,  and  Crockett  counties,  Tenn.,  and  finds  its 
t\\it  now  into  the  Mississippi  River  through  the  lower  3i  miles  of  the 
Obion  River,  and  therefore  joins  its  waters  to  the  Mississippi  about  5 
miles  below  the  Missouri  and  Arkansas  State  line.  Some  years  ago 
(1845)  it  had  a  direct  entrance  into  the  Mississippi  about  18  miles  below 
the  Obion's  mouth,  near  Ashport,  and  its  present  course  and  change  of 
mouth  has  been  the  result  of  cutting  a  canal  to  shorten  the  distance  to 
the  Mississippi. 

The  project  for  the  improvement  of  this  river  provides  for  continu- 
ing the  improvement  by  removing  snags,  cypress  knees,  logs,  drift, 
leaning  trees,  and  other  surface  obstructions,  and  including  the  removal 
of  bars  and  shoals  from  Dyersburg,  Tenn.,  to  the  Mississippi  River,  a 
distance  of  about  33  miles,  so  as  to  deepen  the  channel  and  make  it 
navigable  for  crafts  at  a  3-foot  stage  or  higher.  This  project  was 
approved  July  24,  1896,  based  on  the  provisions  of  the  act  of  June  3, 
1896  (see  Annual  Report  of  the  Chief  of  Engineers  for  1898,  p.  1873). 

These  operations  nave  been  productive  of  an  improved  channel, 
though  of  course  no  increased  depth  of  channel  has  resulted  or  is  to 
be  expected. 

The  only  practicable  method  of  carrying  on  the  operations  has  been 
by  day  labor. 

The  amount  expended  to  close  of  the  fiscal  year  June  30,  1899,  was 
$4,700.27;  for  maintenance,  $985.36,  and  for  general  improvement 
North  Fork,  etc. ,  $3,714. 91 ;  and  the  total  amount  expended  to  that  date 
on  improvement  of  the  river  and  its  forfe,  including  the  above,  was 
$29,700.27. 

During  the  fiscal  year  ending  June  30, 1900,  the  channel  was  cleared 
from  Dyersburg,  Tenn.,  the  head  of  navi^tion  on  North  Fork,  to  the 
mouth  of  the  Forked  Deer  River;  522  leaning  trees  were  cut  down;  459 
snags  cut;  385  logs  removed;  352  logs  lying  along  bank  cut  up  to  prevent 
being  carried  into  channel  during  high  water;  133  trees  deadened. 

The  commerce  of  this  stream  and  its  navigable  branches  consisted 
principally  of  logs  and  timber  products  in  rafts.  Quite  a  number  of 
flatboats  have  been  used  in  connection  with  the  steamboats  during  the 
year.  During  the  calendar  year  of  1899,  so  far  as  could  be  ascertained, 
the  commerce  aggregated  50,770  tons,  having  an  estimated  value  of 
$487,462.27;  passengers  carried,  70.  It  is  impracticable  to  get  com- 
plete and  accurate  commercial  statistics  of  such  shipments,  because 
records  are  not  generally  kept,  and  it  is  believed  that  m  this  way  con- 
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sidei-able  tonnage  is  lost  to  the  Government  records.     The  improve- 
ments thus  far  nave  given  material  aid  to  the  lumber  interests  involved. 

July  1,  1899,  balance  unexpended $3, 299.  78 

June  30, 1900,  amount  expended  durihg  fltH^al  year 748. 10 


July  1,  1900,  balance  unexpended 2, 551. 63 

July  1,  1900,  outstanding  liabilities 1. 50 

July  1,  1900,  balance  available : 2, 550. 13 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1902,  for  maintenance  of  improvement,  in  addition  to  the  balance  avail- 
able July  1,  1900 2,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acta  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 
of  1899,  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  E  E  2.) 

3,  Cumherland  Rimer ^  Ten/nei^ee  and  Kentucky — {a)  Below  Nashville 
{191  miles), — Operations  for  the  improvement  of  this  section  of  the 
river  date  as  far  back  as  1832.  Congress  made  five  appropriations  for 
it  prior  to  1839,  $20,000  of  which  was  to  be  expended  below  Nashville, 
and  the  balance,  $135,000,  on  the  river  generally. 

A  survey  of  the  river  was  made  in  1870,  and  the  report  of  results  is 
printed  in  the  Annual  Report  of  the  Chief  of  Engineei^s  for  1871,  page 
468  et  seq. 

The  lower  river  is  generally  regarded  as  navigable  for  six  months 
of  each  year  by  boats  drawing  not  over  3  feet,  and  all  the  year  by  boats 
drawing  16  inches  or  less. 

The  original  project  for  improvement,  based  on  the  survey  of  1870, 
I)roposed  the  construction  of  deflecting  dams,  dredging,  rock  excava- 
tion, and  the  removal  of  logs,  snags,  etc.,  at  an  estimated  cost  of 
$248,821,  afterwards  increased  in  1884  to  $348,000. 

The  total  amount  appropriated  (1871-1890)  under  the  original  scheme 
or  open-channel  project,  up  to  the  adoi)tion  of  the  new  scheme  or 
canalized-river  project,  was  $305,000,  which  resulted  in  an  improved 
channel  at  the  most  dangerous  obstructions  and  in  lengthening  the 
season  of  navigation. 

Part  of  expenditures  under  the  above  was  applied  to  work  at  the 
mouth  of  the  river  in  consequence  of  a  provision  made  bv  Congress  by 
act  of  September  19,  1890,  for  improving  the  mouth  of  the  river,  as 
recommended  by  a  Board  of  Engineer  Officers,  by  constructing  a  pile 
dike  with  crib  superstructure  to  increase  the  depth  of  Water  over  the 
shoals  at  the  junction  of  the  Cumberland  and  Onio  rivers.  In  1898  a 
pile  dike  was  constructed  to  protect  the  bank  opposite  the  Kentucky 
mainland  for  a  distance  of  about  3,150  feet,  and  tne  bank  revetted  with 
rock  and  brush.  This  work  formed  a  part  of  the  project  of  the  Board, 
and  the  results  obtained  are  that  the  channel  has  been  improved  and 
maintained  and  the  banks  protected  from  erosion. 

A  resurvey  of  the  mouth  of  the  river  was  made  under  the  provisions 
of  the  act  of  June  3,  1896,  and  the  results  were  printed  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1897,  mge  2242. 

A  survey  of  the  Cumberland  River  below  JNashville  was  made  under 
the  provisions  of  act  of  August  11,  1888,  to  ascertain  whether  it  is 
necessary  to  establish  locks  and  dams  thereon. 

The  existing  project  is  based  on  the  last  of  the  above-named  surveys 
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and  contemplates  the  extension  of  the  lock  and  dam  system  of  the 
upper  river  over  a  considerable  ^rtion  of  the  river  below  Nashville 
by  the  construction  of  7  locks  and  dams,  commencing  at  or  near 
Harpeth  Shoal  (Lock  A)  and  ending  at  Big  Eddy  Shoal  (Lock  G);  the 
locks  to  be  52  feet  wide  and  280  feet  long,  with  lifts  varying  from  Si 
to  11^  feet,  and  aggregating  some  70  feet.  The  project  also  included 
the  improvement  of  the  Kentucky  Chute  at  the  mouth  of  the  river 
according  to  the  recommendation  of  the  Board  of  Engineer  Officers, 
June  16, 1888  (Annual  Report  of  the  Chief  of  Engineers  for  1888,  p. 
1628),  the  necessary  channel  work  below  Lock  G,  and  the  removal  of 
surface  obstructions,  snags,  logs,  etc.,  below  Nashville.  The  total 
estimated  cost  of  the  entire  improvement  is  $1,964,500  (Annual  Repoi-t 
of  the  Chief  of  Engineers  for  1890,  pp.  2151-2161). 

This  project  may  be  said  to  have  been  adopted  by  the  act  of  Julv  13, 
1892,  appropriating  $40,000  for  continuing  the  improvement  ol  the 
Cumberland  River,  including  its  mouth,  and  providmg  '^that  $10,000 
of  this  sum,  or  so  much  thereof  as  may  be  necessary,  shall  be  available 
for  acquiring  site  and  locating  lock  and  dam  near  the  mouth  of  Har- 
peth River,  Tennessee." 

Inasmuch  as  the  shoals  near  the  mouth  of  Harpeth  River  constitute 
the  most  formidable  obstruction  of  the  Cumberland  below  Nashville, 
it  is  proposed  to  press  the  work  on  Lock  A  and  its  accessories  to  com- 
pletion at  the  earliest  possible  date.  Appropriations  aggregating 
fesOjOOO  have  been  made  for  this  work  under  the  new  or  canalizeo- 
river  project. 

The  expenditures  to  June  30,  1899,  under  this  project  amounted  to 
$153,569.48. 

The  condition  of  the  work  at  Lock  A  at  the  present  time  may  be 
brief! V  stated  as  follows:  The  cofferdam  around  tne  lock  site  is  com- 
pleted and  9,082  cubic  yards  of  lock  masonry  laid.  The  stone  for 
finishing  lock  is  guarried  and  piled  on  bank;  4,000  barrels  cement 
stored;  1,623  cubic  yards  sand  and  599  cubic  yards  gravel  are  ready 
for  use  in  laying  of  masonry.  Most  of  the  stone  for  filling  the  dam, 
riprapping,  and  paving  is  on  hand,  being  the  refuse  from  quarry  in 
getting  out  dimension  stone.  Bank  behind  land  wall  of  lock  is  filled 
to  the  level  of  top  of  masonrv.  Part  of  anchor  irons  for  lock  gates 
are  on  hand.  The  channel  of  river  was  thoroughly  cleared  during  the 
year  from  Nashville  to  the  mouth. 

The  cost  of  maintenance  of  the  river  in  its  present  condition  by  the 
removal  of  surface  obstructions,  logs,  snags,  etc.,  is  about  $5,000  per 
annum,  and  this  amount  can  be  profitably  expended  for  such  work 
during  the  fiscal  year  1902. 

The  officer  now  in  local  charge  presents  a  strong  argument  in  his 
report,  given  in  the  proper  appendix  and  to  which  attention  is  invited, 
wherein  the  necessity  for  completion  of  the  lower  river  improvement 
so  as  to  afford  an  outlet  into  the  Ohio  River  is  urgently  set  forth. 
It  is  desirable  that  this  improvement  shaU  be  accomplished  at  the 
earliest  possible  date,  and  thereby  afford  an  all-year  navigation  between 
the  city  of  Nashville  and  the  Ohio  River,  as  well  as  an  outlet  to  the 
reach  of  improved  river  above  Nashville,  so  that  the  improvements 
already  made  there  would  become  available  to  commerce. 

The  commerce  of  the  Lower  Cumberland  during  the  calendar  year 
1899,  so  far  as  could  be  ascertained,  aggregated  263,608  tons,  having 
an  estimated  value  of  $4,771,049. 
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July  1,  1899,  balance  unexpendt^d $96,430.52 

June  30,  1900,  amount  expended  during  fistal  year ^ 72, 820. 80 

July  1,  1900,  balance  unexpended 23,609.72 

July  1,  1900,  outstanding  liabilities 6,567.68 

July  1,  1900,  balance  available 17,042.04 

Amount  (estimated)  required  for  completion  of  existing  project 1 ,  714, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30, 1902,  for  works  of  improvement  and  for  maintenance,  in  addition 
to  the  balance  available  July  1 ,  1 900 600, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 

:    of  1899,  and  of  sundry  civil  act  of  June  4,  1897. 

(5)  Above  Nashville  {357  miles), — Operations  for  the  improvement  of 
this  river  were  commenced  by  the  States  of  Kentucky  and  Tennessee 
as  early  as  1830.  Congress  made  five  appropriations  for  it  as  early  as 
1839,  aggregating  $155,000. 

The  river  was  surveyed  in  1870  with  a  view  to  further  improvement, 
and  the  reix)rt  of  the  results  is  printed  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1871,  page  468  et  seq.  This  survey  separated 
the  upper  portion  of  the  river  into  two  divisions,  the  first  aivision 
extending  from  the  Great  Falls  to  Burnside,  Ky.,  and  the  second 
division  from  Burnside  to  Nashville. 

The  project  for  improvement  based  on  the  above,  contemplated  rock 
excavation  and  dam  construction  on  the  first  division  at  a  cost  of 
$40,116,  and  dam  construction,  rock  excavation,  and  rock  and  timber 
removal  on  the  second  division  at  a  cost  of  $163,727.  The  construction 
of  a  canal  or  the  canalization  of  the  river  on  the  fii'st  division  is  men- 
tioned in  the  report  as  an  effective  means  of  improvement,  but  as  too 
expensive,  considering  the  interests  involved. 

Other  examinations  and  surveys  were  made  in  1874, 1879,  and  1880, 
under  which  opei-ations  were  conducted  until  the  present  project  was 
adopted.  The  open-channel  scheme  of  improvement,  or  old  project, 
resulted  in  affording  increased  depths  at  the  principal  obstructions  and 
in  securing  a  longer  period  of  sate  navigation. 

There  was  $346,000  expended  on  the  old  project  as  above  indicated. 

The  existing  project  for  the  canalization  of  the  Cumberland  River 
above  Nashville  is  based  on  reports  of  an  examination  and  survey  in 
1882  and  1883  (Annual  Report  of  the  Chief  of  Engineeis  for  1884,  p. 
1662  et  seq.)  and  on  the  acts  of  September  19,  1890,  and  July  13, 1892. 

By  act  of  September  19,  1890,  Congress  provided  that  of  the  gen- 
eral appropriation  for  improving  Cumberland  River  above  Nashville, 
$50,000  might  be  expended  in  commencing  the  improvement  at  Smith 
Shoals,  and  by  acts  of  July  13, 1892,  and  August  18,  1894,  it  was  pro- 
vided that  $10,000  of  a  like  general  appropriation  might  be  used  ^'  in 
the  improvement  of  the  river  above  the  town  of  Burnside." 

This  scheme  of  improvement  comprehends  the  construction  of  23 
locks  and  dams  below  Burnside  and  6  locks  and  dams  at  Smith  Shoals, 
above  Burnside;  and  it  intends  to  provide  a  complete  system  of  lock- 
age from  Nashville,  Tenn.,  to  Rock  Castle  River,  so  as  to  afford  a 
channel  depth  of  6  feet,  the  locks  to  be  52  feet  wide  and  280  feet  long, 
with  lifts  varying  from  10  to  12  feet,  at  an  estimated  cost  of  $8,500,0(H) 
(see  Annual  Report  of  the  Chief  of  Engineers  for  1896,  p.  1916).  Of 
this  amount  $1,695,000  has  been  appropriated. 

The  amount  expended  to  June  30,  1899,  was  $1,311,781.42. 
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During  the  tiscal  year  operations  have  been  in  progress  at  Locks  1, 
6,  and  7  under  contract  and  at  Lock  5  by  hired  labor. 

The  contract  with  McArthur  Brothers  Company  for  lock  and  abut- 
ment of  Dam  No.  6  was  completed  and  closed  March  31, 1900,  and  for 
lock  and  abutment  of  Dam  No.  7,  March  19,  1900. 

The  river  and  harbor  act  of  March  3, 1899,  provides  for  the  "  comple- 
tion of  unfinished  Locks  and  Dams  1,  5,  6,  and  7  or  either  of  them." 
Proposals  for  the  construction  of  lock  approaches  and  abutment  pro- 
tection at  Lock  1  were  received,  the  lower  one  aggregating  $96,342.63. 
These  proposals  were  rejected  as  excessive  and  the  work  readvertised. 
Bids  under  the  second  advertisement,  three  in  number,  were  opened 
August  28, 1899,  and  contract  awarded  to  the  low  est  bidder,  at  $77,  9y  1 .  80. 
This  contract  waa  to  have  been  completed  by  December  31,  1899,  but 
an  extension  of  time  was  granted  to  December  31,  1900. 

At  the  close  of  the  fiscal  year  the  work  done  under  this  contract  is 
as  follows: 

Earth  excavation  above  the  lock cubic  yards..  3,261 

Rock  excavation  above  the  lock do 9,679 

C\)fferdam  removed linear  feet . .        66 

Earth  excavation  at  abutment cubic  yards. .        50 

The  masonry  of  lock  walls  and  abutments  Nos.  1  and  5  are  also  com- 
pleted; Lock  Ko.  2  will  require  no  dam  abutment,  and  the  dam  abut- 
ments of  Locks  3  and  4  are  still  to  be  provided. 

With  the  completion  of  the  operations  now  in  progress  at  Locks  1 
and  5,  the  work  remaining  to  be  done  in  order  tnat  the  seven  locks 
(1  to  7,  inclusive)  may  be  made  operative  is  estimated  to  cost  $898,- 
740.15,  as  per  the  detailed  report  referred  to  in  the  accompanying 
appendix. 

There  is  a  balance  of  $17,035.39  applicable  to  Locks  21  and  22  that 
is  expected  to  be  applied  in  netting  out  stone  for  Lock  21. 

Operations  for  clearing  tSe  river  of  surface  obstructions  and  for 
repair  of  diverting  dams,  as  required,  were  in  progress  from  the  be- 
ginning of  the  fiscal  year  until  September  9,  1899,  when  work  for  the 
season  was  suspended. 

The  annual  expenditure  for  these  open-channel  operations  is  esti- 
mated at  $5,000. 

The  commerce  of  the  Cumberland  River  above  Nashville  during 
the  calendar  year  1899,  as  near  as  could  be  ascertained,  aggregated 
294,763  tons,  having  an  estimated  value  of  $4,490,412. 

July  1,1899,  balance  unexpended $383,218.58 

June  30, 1900,  amount  expended  during  fiscal  year 210,049.90 

July  1,1900,  balance  unexpended 173,168.68 

July  1,1900,  outstanding  liabilities $2,013.56 

July  1, 1900,  amount  covered  by  uncompleted  contracts  ...    66^  984. 34 

68,997.90 


July  1,1900,  balance  available 104,170.78 

Amount  (estimated)  required  for  completion  of  existing  project 6, 805, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30, 1902,  for  works  of  improvement  and  for  maintenance,  in  aadition 

to  the  balance  available  July  1,1900 600,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor 

act  of  1899,  and  of  sundry  civil  act  of  Jime  4, 1897. 

(See  Appendix  E  E  3.) 
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IMPROVEMENT  OF  TENNESSEE  RIVER  AND  ITS  TRIBUTARIES. 

This  district  was  in  the  charge  of  Mai.  Dan  C.  Eineman,  Corps  of 
Engineers.  DiWsion  Engineer,  Col.  Henry  M.  Kobert,  Corps  of 
Engineers. 

TENNESSEE  RIVER  SYSTEM. 

The  Tennessee  River  and  its  principal  tributaries  form  a  system  of 
internal  waterways  capable  of  bein^  navi^ted  more  than  1,350  miles 
by  steamboats.  In  addition  to  this  it  is  still  further  navigable  bv  rafts 
and  flatboats  for  a  distance  of  more  than  1,050  miles,  thus  making  a 
system  of  navigable  water  of  the  United  States  2,400  miles  in  extent 

The  river  is  not  navigable  during  the  entire  year,  but  the  improve- 
ments which  have  already  been  nuule  are  sufficient  to  demoasti*ate  that 
the  main  trunk  of  the  river  can  be  made  navigable  throughout  the 
year,  and  that  the  useful  season  of  navigation  can  be  greatly  length- 
ened on  all  the  tributaries.  The  whole  system,  on  account  of  the  hard 
bottom  of  the  streams  and  their  stable  banks,  and  from  the  fact  that 
they  are  seldom  obstructed  by  ice,  is  exceptionally  susceptible  of 
improvement. 

Jfotwithstanding  the  many  obstructions  which  still  exist  in  the  river 
and  the  difficulties  and  dangers  of  navigation,  there  were  64  different 
steamboats,  of  an  aggregate  tonnage  of  8,553  tons,  and  290  barges, 
of  a  carrying  capacity  of  75,538  tons,  employed  during  the  year  1899 
upon  the  system.  In  addition  to  these  a  large  amount  of  lumber 
was  transported  in  rafts  and  a  considerable  amount  of  material  was 
moved  in  flatboats,  of  which  no  record  could  be  obtained.  The  sta- 
tistics actually  collected  show  that  there  were  transported  upon  the 
river  during  that  year  more  than  67,514  passengers,  and  nearlv  985,199 
tons  of  freight,  valued  at  $14,550,376.30. 

For  the  purpose  of  appropriation  and  administration  the  river  sys- 
tem has  been  subdivided  as  follows: 

1,  TentieHSee  Rwer — (a)  Above  Chattanooga^  Tenn,  {188  miles). — 
This  section  of  the  river  extends  fix)m  the  junction  of  the  French 
Broad  and  Holston  rivers  to  Chattanooga.  In  its  original  condition 
it  was  obstructed  by  rock  reefs,  bowlders,  gravel  bars,  and  by  snags 
brought  down  by  freshets.  The  depth  of  water  on  the  bars  varied 
from  10  inches  to  30  inches  at  low  water,  and  the  current  was  at  some 
places  as  great  as  6  miles  an  hour.  The  river  was  examined  in  1830  bv 
Col.  S.  H.  Long,  United  States  Topographical  Engineers,  and  a  proj- 
ect for  its  improvement  was  prepared!  This  project  proposed  to  blast 
a  channel  through  the  reefs,  reduce  the  gravel  and  sand  bars,  and  to 
deepen  the  water  on  the  bars  by  the  construction  of  wing  dams  and 
training  walls,  thus  contracting  the  waterway  so  as  to  secure  a  safe 
navigable  channel  3  feet  deep  at  average  low  water.  No  work,  how- 
ever, was  done  by  the  United  States  under  this  jjroject  until  1869, 
when  an  allotment  of  $35,000  was  made  for  improving  this  portion  of 
the  river. 

In  1871  another  examination  was  made  between  Knoxville  and 
Chattanooga,  with  the  result  of  somewhat  increasing  the  estimates  of 
Colonel  Long.  Work  was  carried  on  under  this  project  until  1893, 
and  a  partial  improvement  was  effected  at  29  of  the  43  obstructions 
enumerated  by  Colonel  Long  in  his  report  of  1830. 

The  river  and  harbor  act  of  September  19, 1890,  required  that  a  care- 
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f  ul  and  comprehensive  survey  should  be  made  of  this  portion  of  the 
river  and  a  new  project  submitted  for  its  improvement.  This  survey 
was  made  under  the  direction  of  Col.  Henry  M.  Robert,  Corps  of 
Engineers,  by  Capt.  John  Biddle,  Corps  of  Engineers,  and  a  report 
was  submitted  February  23, 1893,  and  received  CS)ngressional  sanction 
in  the  river  and  harbor  act  of  August  18,  1894. 

The  total  amount  expended  to  June  30,  1896,  under  the  original 
project  was  $293,256.83. 

Since  the  adoption  of  the  present  project,  to  June  30, 1899,  $70,974.16 
has  been  expended. 

The  second  project  is  not  a  change  or  departure  from  the  original 
project.  It  is  intended  to  secure  precisely  the  same  results,  and  by 
similar  means  and  methods,  but  the  project  is  now  based  upon  an  accu- 
rate survey. 

The  work  already  done  has  resulted  in  greatly  improving  the  low- 
water  navigation  of  the  river,,  and  the  season  of  navigation  has  been 
materially  lengthened. 

The  commerce  on  the  river  has  increased  and  the  cost  of  water 
transportation  has  been  reduced.  The  total  value  of  freight  carried- 
on  this  portion  of  the  river  during  the  calendar  year  ending  December 
31,  1899,  was  $2,839,037.55. 

During  the  past  year  such  improvement  as  has  been  possible  with 
the  funds  available  has  been  carried  on  exclusively  at  McNutt  Shoals, 
Baker  Shoals,  and  Knoxville  Shoals,  the  first  three  shoals  in  order  from 
the  head  of  the  river  downward. 

At  the  beginning  of  the  fiscal  vear  stone  was  being  quarried  at  the 
Baker  Shoals  quarry  for  use  in  the  construction  and  repair  of  dams  at 
Knoxville  and  Baker  shoals. 

Baker  Shoals  ^2^  a  very  serious  obstruction  to  navigation,  and  some 
attempt  had  been  made  to  improve  it  years  ago  by  the  construction  of 
a  half-moon-shaped  dam,  which  forced  the  current  at  low  water  near 
to  the  left  bank.  The  improvement  was  not  a  satisfactory  one,  as  the 
fall  was  concentrated  at  the  end  of  the  dam,  and  as  a  Imr  tended  to 
form  where  the  water  spread  out,  a  short  distance  below  the  opening. 
The  shoal  itself  was  formed  of  bowlders  and  gravel. 

For  its  improvement  a  tmining  wall,  1,151  feet  in  length,  was  built 
across  the  shoal  and  connected  and  generally  parallel  to  the  left  bank 
of  the  river,  and  a  channel  was  dredged  along  the  training  wall  of 
sufiicient  width  and  depth  to  conform  to  the  conditions  of  the  project. 
About  3,600  yards  of  gravel  and  bowlders  were  taken  from  the  chan- 
nel, and  about  1,000  yards  of  stone  removed  from  the  old  dam. 

The  training  wall  contained  about  5,400  yards  of  stone,  and  about 
1,600  yards  was  used  in  riprapping  the  right  bank.  The  improvement 
is  a  satisfactory  one.  The  channel  maintains  itself  well,  the  slope  of 
the  water  surface  is  uniform,  and  the  velocity  of  the  current  is  not 
great  enough  to  interfere  with  navigation  at  any  stage. 

McNutt  /Shoals^  a  short  distance  above  Baker  Shoals,  was  foimed 
by  a  number  of  detached  rock  reefs  and  points,  which  so  obstructed 
the  channel  and  made  it  so  crooked  and  intricate  that  it  could  not  be 
followed  at  low  water.  These  reefs  and  points  were  removed  by  blast- 
ing, and  the  stone  taken  from  them  was  used  in  protecting  the  bank 
ana  in  constructing  a  training  wall,  780  feet  in  length,  from  the  left 
bank  to  confine  the  channel  and  regulate  the  slope. 
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About  3,000  cubic  yards  of  rock  was  excavated  and  used  for  the 
purpose  described.  The  improvement  is  a  satisfactory  and  a  perma- 
nent one. 

At  Knoxville  Shoals  some  >\ork  was  done  in  repairing  and  strength- 
ening existing  dams,  and  about  1,300  cubic  yards  of  material  wa^j 
dredged  from  the  channel. 

During  the  year  4  deck  barges,  20  feet  by  100  feet,  were  built  by 
hired  labor  for  use  in  connection  with  the  improvement,  and  oni> 
Osgood  dipper  dredge,  of  1  cubic  yard  capacity,  was  built  from  allot- 
ments from  the  Tennessee,  French  Broad,  and  Clinch  rivei*s. 

The  county  bridge  across  the  Tennessee  River  at  Knoxville  has  been 
recently  constructed  by  the  Youngstown  Bridge  Company.  After  the 
bridge  was  finished  the  cofferdams  surrounding  the  piers  in  the  river 
were  not  removed,  and  formed  a  serious  obstruction  to  navigation, 
and  threatened  to  still  further  injure  the  river  by  the  deposits  which 
were  collecting  below  them.  Under  the  authority  of  the  Secretary  of 
War,  these  cofferdams  were  removed  by  the  United  States  at  the  cost 
of  the  Youngstown  Bridge  Company. 

Two  thousand  two  hundred  cuoic  yards  of  gravel  and  clay  and  more 
than  10,000  feet  of  sheet  piling  and  other  timber  was  removed  by 
dredging  and  the  use  of  derrick  boats.  The  actual  cost  of  this  work 
was  $348.19,  which,  as  stated,  was  paid  by  the  bridge  coinpany. 

As  no  appropriation  was  made  at  the  last  session  of  Congress  the 
i'nnds  available  will  not  permit  any  work  of  improvement  to  1^  under- 
tiiken  during  the  present  year. 

July  1,  1899,  balance  unexpended $26,770.01 

June  80,  19(X),  amount  expended  during  fiscal  year 24, 058.  84 


Jul V  1 ,  1900,  balance  unexpended 2, 711. 17 

July  1,  1900,  outstanding  liabilities 134.46 


July  1,  1900,  balance  available 2,576.71 


Amount  (estimated)  required  for  completion  of  existing  project 555, 000. 00 

Amount  that  can  be  profitably  exi^ended  in  fiscal  year  ending  June  30, 

1902,  for  works  of  nnprovement  and  for  maintenance,  in  addition  to 

the  balance  available  July  1,  1900 50,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 

of  1899,  and  of  sundry  civil  act  of  June  4,  1897. 

{h)  Below  Cltattanooga^  Tenn,  {1(56  miles), — ^The  original  condition 
of  the  river  from  Chattanooga  to  Browns  Ferry  was  unfavorable  to 
navigation,  the  channel  being  obstructed  by  rock  reefs,  bars,  bowlders, 
and  projecting  rocky  points,  permitting  the  passage  of  vessels  from 
six  to  nine  months  annually.  From  Browns  Ferry  to  Florence  it  was 
navigable  only  at  unusual  high-water  stages,  owing  to  the  obstruc- 
tions known  as  Big  and  Little  Muscle  shoals.  Navigation  between 
Florence  and  Riverton,  Ala.,  was  limited  to  about  six  months  annually, 
owing  to  the  obstructions  known  as  Colbert  and  Bee  Tree  shoals. 

The  existing  project  of  improvement  is  as  follows: 

(1)  By  blasting  and  dredging  to  remove  existing  obstructions  to 
navigation  at  Ross  Towhead,  in  the  mountain  section,  at  Bridgeport 
and  Guntersville,  and  elsewhere  on  the  river. 

(2)  Building  a  canal  14.6  miles  long,  70  to  120  feet  wide,  and  6  feet 
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deep,  to  permit  navigation  past  the  river  obstruction  known  as  Big 
Muscle  Shoals,  the  canal  to  have  nine  locks,  each  60  feet  wide  by  30^ 
feet  long,  and  to  cross  Shoal  Creek  by  means  of  an  aqueduct  900  feet 
long  and  60  feet  wide,  (jonstructing  a  canal  li  miles  long  to  enable 
vessels  to  avoid  the  obstniction  known  as  the  Elk  River  Shoals.  This 
canal  to  have  two  locks,  one  at  each  end. 

(3)  Constructing  at  Little  Muscle  Shoals  a  canal  about  3  miles  long 
and  6  feet  deep,  with  two  locks,  each  60  feet  wide  by  300  feet  long, 
and  with  5  feet  on  the  miter  sills,  at  an  estimated  cost  of  $1,537,762. 

(4) '  Constructing  a  canal  8  miles  long,  150  feet  wide,  and  7  feet  deep, 
past  the  Colbert  and  Bee  Tree  shoals  obstructions,  with  one  guard  lock 
at  the  upper  end  and  one  lock  with  25-foot  lift  at  the  lower  end.  These 
locks  to  be  80  feet  wide  and  350  feet  long,  and  with  6  feet  on  the  miter 
sills,  at  an  estimated  cost  of  $2,500,000. 

(5)  Protecting  Livingston  Point,  Kentucky,  from  destruction  by 
revetments  of  stone  and  brush  carried  well  down  the  bank  below  Iho 
water  surface,  supplemented^  by  pile  and  stone  dikes.  This  work  is 
necessary  to  the  preservation  of  tne  harbor  of  Paducah,  Ky. 

(6)  Making  a  survey  of  the  uncharted  portion  of  the  Tennessee 
River,  between  Shellmound  and  the  head  of  Browns  Island,  a  short 
distance  below  Decatur. 

(7)  Improving  the  river  below  Riverton  by  dredging. 

The  total  amount  expended  to  June  30,  3899,  was  $4,650,057.94. 

This  expenditure  had  resulted  in  the  completion  of  the  Big  Muscle 
Shoals  and  Elk  River  Shoals  canals  and  their  approaches  at  a  cost  of 
$3,181,726.50,  and  in  the  improvement  of  Little  Muscle  Shoals  by 
excavation  and  the  construction  of  wing  dams,  whereby  its  navigation 
was  greatlv  improved;  but  as  the  results  show  that  the  requisite 
depth  coula  not  oe  obtained  in  this  manner,  the  new  project  for  a  canal 
at  Little  Muscle  Shoals  was  adopted  October  29,  1890. 

In  like  manner  the  Bee  Tree  and  Colbert  shoals  were  temporarily 
improved  and  the  season  of  navigation  over  them  materially  length- 
ened by  channel  work,  at  a  cost  of  $62,243.41.  This  was  before  the 
adoption  of  the  present  project  for  the  lateral  canal. 

Tne  masonry  of  the  lift  lock  at  Colbert  Shoals  has  been  completed, 
and  the  right  of  way  for  the  canal  has  been  purchased  and  paid  for. 

The  appropriation  of  March  3,  1899,  provided  funds  for  the  survev 
of  that  pjoition  of  the  river  which  had  not  heretofore  been  mapped. 
This  portion  lies  between  Shellmound,  a  short  distance  above  Bridge- 

B)rt,  Ala.,  and  the  head  of  Browns  Island,  a  short  distance  below 
ecatur.     The  total  length  of  this  part  of  the  river  is  136  miles. 

The  field  work  has  been  completed  and  the  charts  are  now  being 
plotted.  The  final  report  will  be  ready  before  the  next  meeting  of 
Congress.     The  cost  or  this  work  will  be  about  $6,500. 

The  same  appropriation  required  a  survey  and  examination  of  that 
portion  of  the  river  known  as  the  ''Mountain  section,"  immediately 
below  Chattanooga,  with  a  view  to  its  improvement  by  locks  and  dams. 
This  has  been  done,  and  a  final  report  was  submitted  January  17, 1900, 
and  published  as  House  Doc.  No.  461,  Fifty-sixth  Congress,  first  ses- 
sion.    It  is  also  herewith  as  Appendix  F  F  6. 

This  report  proposes  an  improvement  by  means  of  a  single  lock  and 
dam,  designed  to  entirely  overcome  and  do  awav  with  all  obstructions 
to  navigation  through  the  Mountain  section  and  to  afford  a  low- water 
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depth  of  not  less  than  5  feet  to  Chattanooga.  The  estimated  cost  of 
the  improvement  is  $888,624,  and  the  time  required  for  its  completion 
two  years. 

Authority  was  contained  in  the  law  making  the  appropriation  for 
improving  the  Tennessee  River  between  Chatto^noo^  and  Riverton  to 
survey  the  French  Broad  River  and  the  Clinch  River  in  Tennessee. 
Allotments  were  made  from  the  appropriation  for  this  purpose. 

The  survey  of  the  French  Broad  River  has  been  completed,  and  a 
final  report,  with  plans  and  estimates  for  its  improvement,  was  sub- 
mitted March  27,  1900,  and  published  in  House  Doc.  No.  616,  Fifty- 
sixth  Congress,  first  session.  It  is  also  herewith  as  Appendix  F  F  10. 
The  cost  of  the  survev  was  $3,200. 

The  field  work  of  the  Clinch  River  survey  has  been  completed  and 
the  results  plotted,  and  the  final  report  is  in  course  of  preparation  and 
will  be  submitted  at  an  early  date.  The  cost  of  the  survey  complete 
will  be  about  $4,000. 

At  Colbert  Shoals  the  principal  work  has  been  the  care  and  protec- 
tion of  the  embankments,  the  removal  *of  the  cofferdam  across  the 
entmnce  to  the  lock,  and  the  excavation  of  the  remaining  rock  and 
gravel  at  the  entrance. 

The  lift  lock  is  an  excellent  piece  of  masonry  work,  and  has  been 
constructed  in  the  most  thorough  manner  throughout  and  in  exact 
accordance  with  the  approved  project.  The  length  of  the  main  walls 
of  the  lock  is  671  f^et  each,  and  the  length  of  the  south  entrance  wall, 
which  is  a  prolongation  of  the  south  wall,  is  485  feet;  the  length  of  the 
north  entrance  wall  is  185  feet,  making  the  total  length  of  wall  1,812 
feet.  The  main  lock  walls  are  37  feet  nigh,  and  the  entrance  walls  32i 
feet  high;  35,445  cubic  yards  of  masonry  was  required  for  the  con- 
struction of  these  walls. 

The  work  of  quarrying  and  cutting  stone  for  the  construction  of  the 

fuard  lock  has  been  in  progress  during  the  year,  the  work  being  done 
y  hired  labor.  The  stone  is  obtained  from  what  is  known  as  the 
Keller  Quarry,  near  SheflSeld,  Ala.  It  is  a  fine-grained  oolitic  lime- 
stone of  excellent  quality  and  known  durability.  About  11,100  cubic 
yards  of  stone  has  been  quarried,  of  which  6,764  yards  has  been 
scabbled  for  backing  and  4,233  yards  cut  for  face  stone. 

The  work  of  improving  the  Tennessee  River  below  Riverton  b3^ 
dredging  has  been  carriea  on  with  the  new  plant  recently  purchased 
by  the  United  States.  This  plant  consists  of  a  Bucyrus  dipper  dredge 
of  4  yards  capacity  and  three  100-yard  side-dumping  scows. 

Work  has  been  done  at  Rockport  Bar,  and  is  now  in  progress  at 
Beech  Creek  Shoal.  The  plant  is  working  in  a  satisfactory  manner 
and  the  result  is  encouraging  and  strengthens  the  belief  that  all  neces- 
sary improvement  on  this  portion  of  the  river  can  be  cheaply  and 
satisfactorily  effected  by  means  of  dredging. 

The  revetment  at  Livingston  Point  on  the  Ohio  side  has  been 
repaired  as  required,  and  tne  revetment  on  the  head  of  Tennessee 
Island  has  been  added  to  and  strengthened.  About  600  tons  of  riprap 
stone  was  used  on  Livingston  Point,  and  about  2,000  tons  in  strength- 
ening and  repairing  the  revetment  on  Tennessee  Island. 

The  United  States  snaofging  barge  belonging  to  the  district  passed 
over  the  river  down  and  back  in  the  fall  of  1899,  and  removed  all 
snags  and  other  obstructions  visible  at  that  time.  The  channel  was 
left  in  excellent  condition. 
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July  1,  1899,  balance  unexpended $274,468.09 

June  30,  19(X),  amount  expended  during  fiscal  year 169, 687. 10 

July  1,  1900,  balance  unexpended 104,780.99 

July  1,  1900,  outstanding  liabilitiee 14,214.47 

July  1,  1900,  balance  available 90,566.52 

Amount  (estimated)  required  for  completion  of  existing  project 5, 127, 939. 81 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1902,  for  works  of  improvement  and  for  maintenance,  in  addi- 
tion to  the  balance  available  July  1,  1900 600,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 
of  1899,  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  F  F  1.) 

2.  Operating  and  care  of  Muscle  Shoals  CanaZ^  Tennessee  River. — 
This  canal  has  been  maintained  in  a  state  of  efficiency  and  readiness 
for  use  throughout  the  entire  year.  The  number  of  commercial  steam- 
boats and  barges  that  used  it  during  the  calendar  year  ending  Decem- 
ber 31,  1899,  was  541,  and  the  freight  carried  was  14,319  tons,  worth 
$295,003;  the  number  of  lockages  was  2,153.  This  is  a  material  increase 
over  the  business  done  upon  the  canal  in  the  preceding  year. 

The  canal  is  16  miles  in  length  and  has  11  locks.  It  has  a  railroad 
nearly  15  miles  in  length  and  a  lar^e  number  of  buildings  for  the  occu- 
pancy of  the  employees  of  the  United  States  and  for  other  purposes. 

The  total  cost  of  operating  and  care  for  the  fiscal  year  ending  June 
30,  1900,  was  $63,355.95. 

In  1895  authority  was  given  for  the  construction  of  a  dry  dock  near 
Lock  No.  6  on  the  Muscle  Shoals  Canal  for  the  purpose  of  providing  a 
place  for  the  repair  of  the  floating  plant  belonging  to  the  improvement 
works  of  the  Tennessee  River,  one-half  of  the  cost  of  the  same  to  be 
charged  to  operating  and  care  of  Muscle  Shoals  Canal  and  one-half  to 
the  general  improvement  of  the  river.  The  dry  dock  was  completed 
in  February,  1897,  and  since  that  time  has  been  constantly  used  m  the 
repair  of  the  Government  plant.  It  is  the  only  dock  within  a  radius  of 
250  miles,  and  its  use  to  a  limited  extent  for  the  repair  of  private  boats 
would  doubtless  be  of  great  service  to  the  commercial  interests.  There 
is  no  existing  law,  however,  permitting  it  to  be  so  used,  and  I  recom- 
mend that  Congress  specially  provide  that  the  said  dry  dock  may  be 
used  for  the  examination  and  repair  of  vessels  for  private  parties, 
under  such  regulations  and  for  sucn  compensation  as  may  from  time  to 
time  be  fixed  by  the  Secretary  of  War. 

(See  Appendix  F  F  2.) 

3,  FreTich  Broad  and  Little  Pigeon  rivers^  Tennessee, — {a)  French 
Broad  River. — This  river  is  one  or  the  largest  tributaries  of  the  Ten- 
nessee. It  rises  in  North  Carolina,  flows  generally  in  a  westerly 
direction,  and  finally  unites  with  the  Holston  River,  in  the  State  of 
Tennessee,  to  form  the  Tennessee  River. 

The  upper  portion  of  the  river  in  Tennessee  is  hardly  susceptible  of 
improvement.  Its  fall  is  excessive  and  its  discharge  not  great;  but 
after  uniting  with  the  Nolichucky  River  its  axial  slope  diminishes  and 
it«  volume  of  water  is  sufficient  to  make  it  useful  for  the  purposes  of 
navigjation.  The  mouth  of  the  Nolichucky,  about  70  miles  above  the 
junction  with  the  Holston,  is  therefore  assumed  as  the  upper  limit  of 
proposed  improvement 


Digitized  by  VjOOQIC 


464         REPORT   ON   THE   CHIEF   OP   ENGINEERS,  U.  S.  ARMY. 

In  its  original  condition  this  portion  of  the  river  was  obstructed  hy 
rock  reefs,  sand  and  gravel  bars,  and  by  bowlders,  snags,  and  over- 
han^^g  trees,  and  numerous  islands  in  the  river  divided  the  water  and 
dimmisned  the  depth  in  the  navigable  channels. 

The  project  for  its  improvement  is  based  upon  a  reconnaissance  made 
about  thirty  years  ago.  It  has  for  its  object  the  removal  of  surface 
obstructions,  the  excavation  of  channels  through  reefs  and  bars,  and 
the  concentration  and  regulation  of  its  flow  by  means  of  wing  dams 
and  training  walls,  so  as  to  secure  a  channel  depth  of  2^  feet  at  ordi- 
nary low  water  as  far  up  as  the  town  of  Leaavale,  a  short  distance 
below  the  mouth  of  the  ^oiichucky. 

The  amount  expended  to  June  30, 1899,  was  $74, 622. 96.  This  expend- 
iture resulted  in  the  improvement  of  naviffation  below  Dandridge,  50 
miles  from  the  mouth,  by  deepening  and  clearing  the  channel,  remov- 
ing natural  and  artificial  obstructions,  constructing  wing  dams,  sills, 
and  training  walls,  and  revetting  the  bank  where  necessary. 

The  work,  when  properlv  planned,  has  been  remarkably  successful, 
and  at  several  points,  such  as  Hanging  Rock  Shoals,  Seven  Island 
Shoals  and  Bryant  Shoals,  places  which  were  formerly  insurmounta- 
ble, boats  can  now  pass  at  all  stages  without  difliculty.  But  the  work 
has  been  carried  on  at  a  disadvantage  in  consequence  of  the  lack  of  a 
thorough  survey  and  a  detailed  and  comprehensive  plan  of  improve- 
ment. 

The  act  of  Congress  approved  March  3,  1899,  appropriated  $35,000 
for  improving  the  Tennessee  River  between  Chattanooga  and  Riverton, 
and  provided  that  so  much  as  should  be  necessary  mignt  be  used  for  a 
survey  of  the  French  Broad  River.  An  allotment  of  $3,600  was  accord- 
ingly made  from  this  appropriation  for  the  survey.  The  survey  has 
been  completed;  the  work  nas  been  plotted,  and  the  report,  with  a 
detailed  plan  and  estimate  for  a  systematic  improvement  of  the  river 
from  its  mouth  to  the  mouth  of  the  Nolichucky,  was  submitted  March 
27,  1900,  and  is  printed  in  House  Doc.  No.  616,  Fifty -sixth  Congress, 
first  session;  it  is  also  herewith  as  Appendix  F  F  10. 

The  total  value  of  freight  carried  on  the  French  Broad  River  during 
the  calendar  year  of  1899  was  $779,705.10,  or  more  than  ten  times  the 
total  amount  expended  on  the  river  since  the  improvement  was  begun 
by  the  United  States  in  1880. 

For  continuing  the  inaprovement  $5,000  was  appropriated  in  the  last 
river  and  harbor  act.  From  this  sum  it  was  necessary  to  allot  $2,000 
to  be  expended  in  connection  with  other  allotments  tor  the  construc- 
tion of  a  suitable  dredge  for  use.  upon  this  river  and  elsewhere.  The 
dredge  has  been  completed  and  is  ready  for  use. 

The  balance  available  is  too  small  to  permit  any  extensive  work  to 
be  undertaken  upon  the  river.  It  will  be  used  as  maybe  necessary  for 
the  repair  of  existing  works  and  for  dredging  at  such  points  as  may 
most  require  it. 

{b)  Little  Pigeon  liiver. — This  river  is  formed  by  the  junction  of  its 
east  fork  and  south  fork  at  Sevierville,  Tenn.,  and  flows  in  a  north- 
westerly direction  for  about  5  miles,  where  it  empties  into  the  French 
Broad  about  32  miles  above  Knoxville. 

In  its  original  condition  it  was  obstructed  by  rock  and  gravel  shoals 
and  by  rapids. 

The  project  provides  for  the  removal  of  the  bar  near  the  mouth  of 
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the  river  and  the  removal  of  the  shoal  below  Catlettsburg  so  as  to 
permit  light-draft  steamers  to  reach  that  place. 

A  channel  30  inches  deep  at  low  water  was  dredged  through  the  bar 
at  the  mouth  of  the  Little  Figeon;  1,605  cubic  yards  of  loose  rock  and 
small  bowlders  was  removed,  and  about  two-thirds  of  this  was  used  in 
riprappine  tJie  head  of  McCroskeys  Island,  which  was  rapidly  washing 
away,  ana  the  remainder  waa  used  for  repairing  the  dam  across  the 
island  chute. 

It  is  impracticable  to  separate  the  freight  carried  on  the  Little  Pigeon 
River  from  that  carried  on  the  French  Broad,  as  the  same  boats  are 
engaged  in  the  trade,  and  the  Little  Pigeon  practically  amounts  to  an 
adaitional  landing  on  the  French  Broad. 

Owing  to  the  great  slope  of  the  Little  Pigeon  River  it  is  subject  to 
sudden  and  violent  freshets,  and  theses  bring  down  coarse  gravel  and 
bowlders,  which  tend  to  re-form  the  two  bars  which  now  obstruct  the 
navigable  portion  of  it.  Redredging  of  these  bars  will  be  necessary 
from  time  to  time,  and  the  improvement  can  never  be  considered  as 
completed. 

July  1, 1899,  balance  unexpended $5, 377. 04 

June  30, 1900,  amount  expended  during  fiscal  year 1, 968. 58 

July  1, 1900,  balance  unexpended 3, 408. 46 

July  1, 1900,  outstanding  liabilities. 101. 56 

July  1, 1900,  balance  available 3, 306. 90 


Amount  (estimated )  required  for  completion  of  existing  project 80, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1902,  in  addition  to  the  balance  available  July  1, 1900: 

For  works  of  improvement $20, 000. 00 

For  maintenance  of  improvement 2, 000. 00 

22,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 
of  1899,  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  F  F  3.) 

4.  Clinch  Hwer^  Tennessee. — ^This  river  rises  in  the  Cmnberland 
Mountains  in  Virginia,  and  after  following  a  southwesterly  course 
empties  into  the  Tennessee  River  at  Kingston,  104  miles  above  Chatta- 
nooga.    About  230  miles  of  the  river  lies  in  the  State  of  Tennessee. 

In  its  original  condition  the  channel  was  obstructed  by  rock  reefs, 
sand  and  gravel  bars,  bowlders,  snags,  and  overhanging  trees. 

The  present  project  provides  for  channel  excavations,  removing  sur- 
face obstructions,  and  the  construction  of  wing  dams  and  training 
walls,  so  as  to  secure  a  navigable  channel  2  feet  in  depth  at  ordinary 
low  water  from  the  mouth  of  the  river  to  Clinton,  about  70  miles,  and 
of  H  feet  in  depth  from  Clinton  to  Haynes  (or  Walkers)  Ferry,  about 
75  miles.  From  Haynes  Ferry  to  Osborne  Ford,  in  Virginia,  a  distance 
of  120  miles,  it  is  proposed  simply  to  remove  the  loose  rock  and  bowl- 
ders, reduce  the  rocK  ledges,  remove  snags,  overhanging  trees,  and 
similar  obstructions,  so  as  to  assist  raft  and  flatboat  navigation  at  the 
stages  at  which  the  river  is  ordinarily  used. 

The  amount  expended  to  June  30,  1899,  was  $40,311.17,  which 
resulted  in  reducing  many  of  the  reefs,  removing  obstructions  from  the 
channel,  building  seveml  wing  dams  and  training  walls,  whereby  the 
ENG  1900 30 
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chaDnel  was  so  far  improved  as  tx>  enable  the  river  to  be  used  at  stages 
2  to  3  feet  lower  than  before  the  improvement  was  begun. 

The  act  of  Congress  approved  March  3, 1899,  made  an  appropriation 
for  improving  the  Tennessee  River  between  Cliattanooga  and  Riverton 
of  $35,000,  and  provided  that  so  much  of  this  sum  as  should  be  neces- 
sary might  be  used  in  a  survey  of  the  Clinch  River,  and  an  allotment 
of  $4,800  was  made  for  this  purpose  to  enable  a  survey  to  be  made  from 
Haynes  Ferry  to  the  mouth. 

The  field  work  of  the  survev  was  be^n  on  June  1,  1899,  and  com- 
pleted July  7,  the  actual  length  of  the  river  surveyed  being  136  miles. 
The  office  work  of  reducing  and  mapping  the  field  notes  was  begun  on 
February  1,  1900,  and  completed  May  1  of  the  same  year.  The  work 
is  represented  on  33  charts,  2  feet  by  3  feet  inside  the  border,  and  by 
2  inaex  maps  of  the  same  size.  The  scale  of  the  charts  is  1  inch  to 
400  feet,  ana  of  the  index  maps  1  inch  to  1  mile. 

The  cost  of  the  survey  and  the  preparation  of  the  charts,  tracings, 
index  sheets,  and  continuous  profile  was  $3,914.26,  or  at  the  rate  of 
about  $28. 75  per  mile.  This  amount  was  charged,  as  the  law  required, 
to  the  appropriation  for  "  Improving  Tennessee  River,  between  Chatta- 
nooga and  Riverton."  A  full  report  of  this  survey,  together  with  the 
plans  and  estimates  for  the  improvement  of  the  river,  will  be  sub- 
mitted before  the  meeting  of  Congress  in  December,  1900. 

The  river  and  harbor  act  above  referred  to  appropriated  $8,500  for 
improving  Clinch  River,  Tennessee,  completing  the  improvement 
This  amount  is  manifestly  insufficient  for  the  purpose.  Tne  estimate 
was  based  upon  preliminary  examinations  made  many  years  ago.  The 
survey  will  doubtless  furnish  the  means  of  determining  with  accuracy 
the  cost  of  the  carrying  out  of  the  proposed  work. 

The  appropriations  have  been  so  small  and  irregular  for  the  improve- 
ment of  this  river  that  very  little  plant  necessary  for  the  work  has 
been  accumulated. 

An  allotment  of  $3,000  was  made  from  the  present  appropriation  to 
be  used  in  connection  with  other  allotments  from  the  appropriations 
for  the  Tennessee  River  above  Chattanooga  and  the  Frencli  Broad 
and  Little  Pigeon  rivers,  for  the  purchase  of  a  suitable  dredge  and 
dump  scows.  The  dredge  was  built  by  contract  by  the  Osgood  Dredge 
Company,  of  Albany,  N.  Y.  It  is  now  ready  for  use  and  will  prove  a 
very  useful  addition  to  the  plant. 

About  $3,000  of  the  appropriation  was  also  applied  to  removing 
snags,  bowlders,  leaning  trees,  and  other  obstructions,  so  as  to  improve 
the  navigation  oJF  the  river  from  Osborne  Ford  to  the  mouth  for  stages 
at  which  it  is  now  used,  and  to  lengthen,  as  far  as  may  be,  the  season 
of  navigation. 

A  party  was  organized  for  this  work,  and  began  work  at  Osborne 
Ford  on  August  4,  1899,  and  worked  downward  over  the  river  to 
its  mouth  at  Kingston,  Tenn.,  arriving  there  October  31,  1899.  This 
party  removed  or  reduced  a  very  great  number  of  minor  obstructions 
to  navigation.  Work  of  this  kind  is  much  appreciated,  and  it  is  always 
of  immediate  service  to  navigation. 

The  balance  of  the  funds  available,  except  the  small  amount  which 
may  be  necessary  for  the  care  of  the  plant,  will  be  reserved  until  the 
results  of  the  survey  are  known  and  until  the  pleasure  of  Congress  in 
regard  to  further  improvement  has  been  indicated. 
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July  1, 1899,  balance  unexpended ' $9, 688.  a3 

June  30, 1900,  amount  expended  during  fiscal  year 5, 666. 61 


July  1, 1900,  balance  unexpended 4, 022. 22 

July  1, 1900,  outstanding  liabilities 28. 84 


July  1, 1900,  balance  available , 3, 993. 38 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1902,  for  maintenance  of  improvement,  in  addition  to  the  balance  avail- 
able July  1, 1900 3,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 
of  1899,  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  F  F  4.) 

5.  Elk  River ^  Tennessee  and  Alabama. — ^This  is  a  new  work.  Elk 
River  rises  on  the  western  slope  of  the  Cumberland  Mountains  in  the 
south  central  portion  of  Tennessee,  flows  in  a  southwesterly  direction, 
and  finally  empties  into  the  Tennessee  River  about  30  miles  above  Flor- 
ence, Ala. 

Fayetteville,  Tenn.,  is  regarded  as  the  head  of  possible  navigation. 
Above  this  the  river  is  too  small  and  the  fall  too  great  to  admit  of  im- 
provement. About  56  miles  of  the  navigable  portion  lies  in  Tennessee 
and  34  miles  in  Alabama. 

In  its  original  condition  the  river  was  obstructed  by  low  bridges, 
milldams,  fisn-trap  dams,  rock  reefs,  bowlders,  snags,  and  overhang- 
ing trees.  The  present  project  for  its  improvement  provides  for  the 
removal  of  surface  obstructions  below  the  point  where  it  is  crossed  by 
the  Louisville  and  Nashville  Railroad,  34  miles  above  the  mouth. 
There  are  no  milldams  below  this  point.  The  project  also  contemplates 
cutting  through  the  rock  reef  at  the  mouth  of  the  river,  so  as  to  per- 
mit the  easy  entrance  to  it  from  the  Tennessee  River. 

The  act  of  Congress  approved  May  4, 1898,  reouired  a  survey  to  be 
made  of  Elk  River  in  Tennessee  and  Alabama.  This  survey  has  been 
completed,  and  a  report,  dated  June  10,  1899,  has  been  submitted  by 
the  local  oflicer.  A  plan  and  estimate  for  improvement  accompanied 
the  report,  which  was  transmitted  to  Congress  and  printed  in  House 
Doc.  No.  87,  Fifty-sixth  Congress,  first  session.  It  is  also  submitted 
herewith  as  Appendix  F  F  15. 

The  improvement  recommended  by  the  local  oflicer  is  by  means  of 
locks  and  dams  to  secure  a  4-foot  navigation  at  low  water  from  the 
Tennessee  River  to  Favetteville,  Tenn.,  a  distance  of  about  90  miles. 
The  estimated  cost  of  this  improvement  is  $882,854.61.  Congress  has 
not  vet  taken  action  upon  this  plan  and  estimate. 

The  act  of  March  3, 1899,  appropriated  $4,000  for  removing  channel 
obstructions  and  cutting  overhanging  trees,  etc.,  on  the  lower  35  miles 
of  the  river,  and  also  for  cutting  through  the  reef  at  its  mouth.  This 
work  has  been  done  and  will  permit  navigation  during  the  higher  stages 
of  the  river. 

No  appropriation  is  recommended  pending  Congressional  action  on 
the  project  submitted  June  10,  1899. 
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July  1,  1899,  baluice  unexpended ^ $4,000.00 

June  30,  190O,  amount  expended  during  fiscal  year 3,840.23 

July  1,  1900,  balance  unexpended 159.77 

July  1,  1900,  outstanding  habilidee 143.26 

July  1,  1900,  balance  available 16.61 

(See  Appendix  F  F  5.) 

EXAMINATIONS  AND  SURVEYS    REQUIRED    BY   THE    RIYER  AND    HARBOR 
ACT  APPROVED   MARCH   3,  1899. 

The  preliminary  examinations  and  survevs  of  the  following  locali- 
ties, required  by  the  river  and  harbor  act  or  March  3, 1899,  were  made 
by  the  local  engineer,  Maj.  Dan  C.  Kingman,  Corps  of  Engineers, 
and  reports  thereon  submitted  through  the  Division  Engineer,  Col. 
Henry  M.  Robert,  Corps  of  Engineers: 

1.  Survey  of  Tennessee  River  at  the  ^^S\u:k^'*  oniwuntain  section^ 
hdmo  Chattanooga^  Tenn. — Major  Kingman  submitted  i*eport  January 
17, 1900.  with  plan  for  improvement  at  an  estimated  cost  of  $888,624, 
and  in  lorwaraing  the  report  the  division  engineer  stated  that,  for 
reasons  given,  the  ulan  and  estimate  seem  reasonable.  The  report 
was  transmitted  to  Congress  and  printed  in  House  Doc.  No.  461,  Fifty- 
sixth  Congress,  first  session.     (See  also  Appendix  F  F  6.) 

2.  Prdiininary  examination  of  Tennessee  River  at  Moccasin  Bend^ 
helow  Chattanooga^  Tenn,  ^  for  construction  of  canal, — Major  Kinsman 
submitted  report  November  29,  1899.  In  his  opinion  the  locality  is 
not  worthy  of  improvement  by  the  General  (jovernment,  and  his 
views  are  concurred  in  by  the  division  engineer  and  by  me.  The 
report  was  transmitted  to  Congress  and  printed  in  House  Doc.  No. 
168,  Fifty-sixth  Congress,  first  session.     (See  also  Appendix  F  F  7.) 

3.  Survey  of  Tennessee  River  hetween  Bridgeport  and  Decatvr^ 
Ala. — Major  Kingman  submitted  preliminary  report  March  27,  1900, 
and  states  that  in  his  opinion,  concurred  in  by  the  division  engineer, 
the  locality  is  worthy  of  improvement  by  the  General  Gt)vemment 
Final  report  is  in  preparation  and  if  possible  will  be  submitted  in 
time  for  transmission  to  Congress  at  its  next  session.  The  preliminary 
report  was  transmitted  to  Congress  and  printed  in  House  Doc.  No. 
67y,  Fifty -sixth  Congress,  first  session.     (See  also  Appendix  F  F  8.) 

4.  Prdiminary  examination  and  survey  of  Hiwassee  River ^  Tennes- 
see^ from  its  mouth  to  the  inouth  of  the  Ocoee, — Major  Kingman  sub- 
mitted reports  dated  May  20,  1899,  and  March  27,  1900,  respectively, 
the  latter  being  a  preliminary  report  on  survey.  In  the  opinion  of 
Major  Kingman  the  locality  is  worthy  of  improvement  by  the  Gen- 
eral Government,  but  the  division  engineer,  in  forwarding  the  report 
on  survey,  states  that  this  preliminary  report  indicates  that  the  Hiwas- 
see is  worth  V  of  improvement,  but  this  question  can  not  be  determined 
until  after  the  completion  of  the  final  report.  The  reports  were  trans- 
mitted to  Congress  and  printed  in  House  Doc.  No.  593,  Fifty-sixth 
Congress,  first  session.     (See  also  Appendix  F  F  9.) 

5.  Survey  of  French  Broad  River ^  Tennessee, — Major  Kingman  sub- 
mitted report  March  27,  1900,  with  plan  for  impix)vement  at  an  esti- 
mated cost  of  $278,052. 50.  He  considers  the  river  worthy  of  improve- 
ment by  the  General  Government  and  his  views  are  concurred  in  by 
the  division  engineer.     The  report  was  transmitted  to  Congress  and 
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printed  in  House  Doc.  No.  616,  Fifty-sixth  Congress,  first  session.    (See 
also  Appendix  F  F  10.) 

6.  Preliminary  examvnation  cmd  mrvey  of  HoUton  River ^  Tennes- 
see.— Major  Ein^an  submitted  reports  dated  May  22, 1899,  and  March 
28, 1900,  respectively,  the  latter  being  a  preliminary  report  on  survey. 
Final  report  is  in  preparation  and  if  possible  will  l>e  su omitted  in  time 
for  transmission  to  (Jongress  at  its  next  session.  The  reports  were 
transmitted  to  Congress  and  printed  in  House  Doc.  No.  617,  Fifty-sixth 
Congress,  first  session.     (See  also  Appendix  F  F  11.) 

7.  Survey  of  Clinch  River^  Tennessee. — Major  Kinginan  submitted 
preliminary  report  March  26, 1900.  The  locality  is  considered  worthy 
of  improvement  by  the  General  Government  and  final  report  on  the 
subject  will  be  submitted  for  transmission  to  Congress  at  its  next  ses- 
sion. The  preliminary  report  was  transmitted  to  Congress  and  printed 
in  House  Doc.  No.  570,  Fifty-sixth  Congress,  first  session.  (Sae  also 
Appendix  F  F  12.) 

8.  Preliminary  examination  of  Powells  Rimer ^  Virginia  amd  Tennes- 
see.— Major  Kingman  submitted  report  August  28,  1899,  in  which  he 
states  that  the  cost  of  a  survey  would  be  not  less  than  $4,(X)0,  and  in  his 
opinion  the  expenditure  of  this  amount  in  removal  of  bowlders,  snags, 
and  channel  obstructions  from  the  stream  would  be  of  greater  value  to 
the  commercial  interests  involved,  and  is  justifiable;  also  that  no 
improvement  other  than  this  should  be  attempted  at  the  present  time. 
His  views  are  concurred  in  by  the  division  engineer  and  by  me.  The 
repoi-t  was  transmitted  to  Confess  and  printed  in  House  Doc.  No.  58, 
Fifth-sixth  Congress,  first  session.     (See  also  Appendix  F  F  13.) 

9.  Preliminary  examination  of  Richla/nd  Ri/oer^  Tennessee. — Major 
Kingman  submitted  report  August  15,  1899.  It  is  his  opinion.  con« 
curred  in  by  the  division  engineer  and  bv  me,  that  the  locality  is  not 
worthy  of  improvement  by  the  General  Government.  The  report  was 
transmitted  to  Confess  and  printed  in  House  Doc.  No.  51,  Firty -sixth 
Congress,  first  session.     (See  also  Appendix  F  F  14.) 

l^jor  Kingman  was  also  charged  with  the  duty  of  making  survey 
of  the  following  localities,  and,  ifpossible,  reports  thereon  wiU  be  sub- 
mitted in  time  for  transmission  to  Congress  at  its  next  session: 

1.  Tennessee  River  between  Chattanooga^  Tenn.^  and  Ri/verton^  Ala. 

2,  Little  Tennessee  Ri/oer^  Tennessee^  frora  its  mmUh  to  the  slate  guar- 
rleM  on  Ahrarns  Creek. 

SURVEY  OF  ELK    RIVER,    TENNESSEE   AND  ALABAMA,    MADE   IN    COMPLI- 
ANCE WITH   ACT  OF   CONGRESS  APPROVED  MAY  4,  1898. 

Final  report  on  survej  of  Elk  River.,  Tennessee  and  Alabama.,  with 
a  view  to  inaMng  it  navigable  for  light-draft  steamers^  was  submitted 
by  Major  Kingman  June  10,  1899,  with  plan  for  improvement  at  an 
estimated  cost  of  $882,854.61.  The  rei)ort  was  transmitted  to  Con- 
gress and  printed  in  House  Doc.  No.  87,  Fifty-sixth  Congress,  first 
session.     (See  also  Appendix  F  F 15.) 

IMPROVEMENT  OF  OHIO  RIVER. 

This  district  was  in  the  charge  of  Maj.  Wm.  H.  Bixby,  Corps 
of  Engineers.  Division  Engineer,  Col.  Henry  M.  Robert,  Corps  of 
Engineers. 

1.   Ohio  River. — ^The  Ohio  River  from  Pittsburg,  Pa.,  to  its  mouth 
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in  the  Mississippi,  near  Cairo,  111.,  has  a  length  of  about  1,000  miles. 
Its  total  drainage  area  is  about  210,000  square  miles.  The  total  popu- 
lation of  the  cities  and  towns  situated  immediately  upon  the  banks  of 
the  Ohio  and  its  principal  tributaries  is,  in  round  numbers,  1,800,000 
(Census  of  1890).    ^ 

Original  condition. — The  first  work  to  improve  the  navigation  of 
the  river  was  done  in  1825.  At  that  time  tne  river  was  obstructed 
throughout  its  entire  length  by  snags,  rocks,  and  gravel  and  sand  bars, 
and  navigation  at  low  stages  was  exceedingly  difficult  and  dangerous, 
even  f or  ooats  of  onlv  1  or  2  feet  draft. 

Project, — The  work  on  the  Ohio  River  has  been  carried  on  in  pur- 
suance of  a  general  plan  which  has  been  followed  ever  since  the  work 
was  first  begun  in  1825. 

In  general  terms,  the  design  of  the  work  proposed  and  approved  is 
to  aid  navigation  by  increasing  the  low- water  depth  in  the  channel,  so 
as  ultimately  to  secure  a  minimum  channel  depth  of  6  feet  at  low  water 
all  the  year  round  from  Pittsburg  to  the  mouth  of  the  river,  967  miles. 
This  is  to  be  accomplished  by  low  fixed  dams  at  islands,  confining  the 
water  to  a  single  channel;  bv  dikes  where  shallow  bars  exist;  by  dredg- 
ing; by  the  removal  of  rocks,  snags,  and  other  obstructions,  and  by 
the  further  addition  in  recent  years  of  movable  dams  in  the  upper  river 
down  as  far  as  Marietta,  the  construction  of  which  is  provided  for  bv 
special  appropriations  separate  from  those  for  the  general  improve- 
ment, the  latter  being  of  course  still  necessary,  although  to  a  lessened 
extent.  From  the  nature  and  extent  of  this  work  final  estimates  of 
cost  were  practically  impossible. 

The  first  of  the  movable  dams  is  at  Davis  Island,  4i  miles  below 
Pittsburg,  and  has  been  in  successful  operation  since  1885.  Dams 
Nos.  2,  3,  4,  5,  and  6,  from  Davis  Island  to  below  Beaver  River,  Dam 
No.  13,  below  Wheeling,  and  Dam  No.  18,  below  Marietta,  are  under 
construction.  Reports  on  surveys  of  the  past  year  have  given  esti- 
mates for  the  extension  of  the  system  to  Dam  No.  39,  below  Lawrence- 
burg,  Ind. 

The  snagging  work  done  and  the  construction  and  operation  of  mov- 
able dams  are  reported  separately  below,  being  covered  by  special 
appropriations.  The  rest  of  the  work,  namely,  the  surveys,  fixed 
dams  and  dikes,  dredging,  bank  protection,  etc.,  constituting  what  is 
known  as  the  general  improvement  of  the  river,  where  of  special 
importance,  are  covered  by  subprojects,  as  follows: 

Mouth  of  Licking  Bar,  opposite  Cincinnati,  under  project  approved 
April  1,  1899,  for  removal  of  bar  to  200  feet  width  and  4  feet  depth. 
Unexpended  balance  July  1,  1899,  $78,000. 

Mound  City  Bar,  under  projects  of  April  1,  1899,  and  May  4,  1900, 
for  dikes  and  removal  or  bar  to  300  feet  width  and  6  feet  depth. 
Unexpended  balance  July  1, 1899,  $75,976.10. 

Lawrenceburg  (Ind.)  embankment  repair,  under  provisions  of  act 
of  March  3,  1899.     Unexpended  balance  July  1,  1899,  $15,017.23. 

Shawneetown  (111.)  embankment  repair,  under  provisions  of  acts  of 
June  30,  1898,  and  March  3, 1899.  Unexpended  balance  July  1, 1899, 
$32,607.45. 

Evansville  (Ind.)  bank  protection,  under  projects  of  1896  and  1897. 
Unexpended  balance  July  1,  1899,  $3,897.64. 

Evansville  (Ind.)  dikes  and  dredging,  under  projects  of  1895  and 
1896.     Unexpended  balance  Jidy  1,  1899,  $4,258. 
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Evansville  (Ind.)  harbor  dredging,  under  provisions  of  act  of  March 
3,  1899.     Unexpended  balance  July  1,  1899,  $20,000. 

Madison  (Ind.)  harbor  dredging  and  survey,  under  provisions  of  act 
of  March  3,  1899.     Unexpected  balance  July  1,  1899,  $20,002.84. 

Golconda  (III.)  harbor  dredging,  under  projects  of  1899.  Unexpended 
balance  July  1,  1899,  $10,062.70. 

Brooklyn  (111.)  harbor  dredging,  under  projects  of  1899.  Unex- 
pended balance  July  1,  1899,  $10,307.18. 

Surreys. — Marietta  to  mouth  of  Big  Miami,  to  determine  cost  of 
obtaining  6  feet  navigation  by  movable  dams,  etc.,  under  provisions 
of  act  of  March  3, 1899.  Unexpended  balance  July  1, 1899,  $34,662. 23. 
The  emergency  river  and  harbor  act  approved  June  6, 1900,  provides 
for  continuing  and  completing  this  survey  out  of  the  general  improve- 
ment funds. 

Minor  surveys,  with  reports,  under  provisions  of  act  of  March  3, 
1899,  at  New  Liberty,  HI.,  $1,000;  at  Paducah,  Ky.,  $1,000. 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  June 
30,  1899,  was  $5,880,242.40. 

The  work  accomplished  up  to  that  date  has  been  of  great  benefit  to 
navigation,  but  at  many  localities  good  results  can  be  obtained  only 
by  a  large  expenditure,  and  the  small  amount  available  yearly  for  the 
whole  river  prevents  much  desirable  work  of  improvement. 

The  work  done  during  the  year  is  as  follows: 

Dredging  to  small  extent  by  the  dredging  plants  at  each  of  16  bars 
between  Cincinnati  and  Cairo. 

Survey^  Marietta^  Ohio^  to  Tnouth  of  Big  Miami  River. — Work  was 
carried  on  vigorously  in  the  field  all  summer  and  in  the  office  all  the 
winter.  Report,  dated  April  17, 1900,  with  estimates  as  to  cost  of  the 
improvement,  was  transmitted  to  Congress  and  printed  in  House  Doc. 
No.  648,  Fifty-sixth  Congress,  first  session;  it  is  also  submitted  herewith 
as  Appendix  O  G  8. 

Lawrenc^rg  emhankment — Contract  work  was  continued  through 
the  year.     Work  was  practically  ended  on  June  30,  1900. 

Shaitneetown  emhaTucTJient, — Contract  was  continued  through  the 
year,  and  the  most  important  part  of  the  same  was  practically  finished. 

Operations  of  United  States  d/redges, — This  plant  was  employed  at 
Mamson,  Ind.,  and  Mound  City,  111.,  and  removed  91,095  cuoic  yards 
of  material;  at  8  other  points,  removed  52,896  cubic  yards;  snags 
removed,  35.  Repairs  of  dredges  were  in  progress  from  April  2  to 
June  30,  1900. 

Hired  dredginq  jpkmts. — Two  plants  hired  under  contract  were 
employed  at  Madison,  Ind.,  and  at  Golconda,  Brooklyn,  and  Mound 
City,  111.,  and  removed  39,523  cubic  yards  of  material;  at  10  other 
points,  removed  30,905  cubic  yards.  Contracts  were  entered  into  in 
June  for  the  hire  of  two  dredging  plants  during  the  present  season. 

Harbor  lines, — ^The  principal  field  work  was  that  of  several  special 
surveys  of  encroachments  at  Cincinnati  and  many  other  places  along 
the  river  over  its  entire  length,  which  required  notices  to  the  offend- 
ers. Notices  were  issued  in  many  cases  through  the  master  of  the 
United  States  snag  boat.  Office  work  in  the  completion  and  issue  of 
maps  and  other  data  was  continued  through  the  year. 

Results, — The  result  of  improvement  so  far  has  jeen  to  enable  lig^* 
draft  boats  to  ran  all  through  the  low- water  season,  where  they^^^i^' 
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often  stx)pped  in  former  years  for  3  or  4  months  per  year.  The  work 
of  the  past  year  was  specially  effective  in  this  respect,  and  prevented 
a  two-months'  suspension  of  navigation  above  Cincinnati  as  well  as 
below  Louisville.  The  present  extreme  low-water  depths  of  the  Ohio 
River  are,  6  feet  above  Davis  Island  Dam,  1.5  feet  thence  to  Marietta, 
and  2  feet  from  thence  to  its  mouth. 

Commerce.— T\iG^  tota'  amount  of  freight  transported  during  the 
calendar  year  was  13,629,742  tons;  passengers,  3,612,985.  The  coal- 
boat  traffic  is  constantly  increasing,  both  as  to  total  quantity  of  coal 
and  as  to  the  size  of  boat«  and  the  number  of  boats  per  tow. 

No  new  lines  of  transportation  have  been  established  that  would 
materially  affect  the  aggregate  commerce  of  the  river. 

During  the  season  of  1899  navigation  was  suspended  by  low  water 
for  about  4  months  in  the  summer  of  1899  and  by  ice  for  a  few  days 
in  January  and  February,  1900. 

July  1,  1899,  balance  unexpended $512,799.64 

June  30,  1900,  amount  expended  during  fiscal  year 115, 626. 41 

July  1,  1900,  balance  unexpended 397,173.23 

July  1,  1900,  outstanding  liabilities $21,806.16 

July  1,  1900,  amount  covered  by  uncompleted  contracts 7, 725. 96 

29,532.12 

July  1,  1900,  balance  available 367,641.11 

Amoimt  (estimated)  required  for  completion  of  existing  project Indefinite. 

Amount  that  can  be  {)rofitably  expended  in  fiscal  year  ending  June  30, 

1902,  for  works  of  improvement  and  for  maintenance,  in  i^dition  to 

the  balance  available  July  1,  1900 400,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 

of  1899,  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  G  G  1.) 

2,  Operating  snaa  hoot  on  the  Ohio  River. — ^The  condition  of  the 
channel  way  of  the  Ohio,  the  necessity  for  continuous  snag-boat  work, 
and  the  benefits  accruing  therefrom  to  river  commerce  are  plainly 
shown  by  the  yearly  reports  of  obstructions  removed,  which  obstruc- 
tions, if  permitted  to  remain,  would  make  navigation  highly  dangerous 
at  ordinary  stages  and  hazardous  at  any  time. 

The  project  tor  removing  obstructions  by  a  properly  equipped  snag 
boat  was  put  in  operation  m  1876,  the  boat  having  been  completed  at  a 
cost  of  $125,125.24,  and  the  expense  of  operating  having  been  borne  by 
appropriations  for  improving  the  Ohio  River  until  1890.  The  river 
and  harbor  act  of  September  19, 1890,  provided  $25,000  yearly  for  this 
purpose,  and  the  act  of  June  3, 1896,  increased  the  yearly  appropriation 
to  $50,000. 

The  amount  expended  on  this  work  up  to  the  close  of  the  fiscal  year 
ending  June  30,  1899,  was  $234,341.34. 

As  far  as  practicable,  removal  of  obstructions  is  carried  on  when- 
ever permitted  by  the  stage  of  water  and  the  absence  of  dangerous  ice. 
The  work  of  the  snag  boat,  in  connection  with  the  occasional  hire  of 
other  boats  and  the  sending  out  of  small  parties  when  the  snag  boat  is 
not  available,  maintains  a  channel  as  nearly  unobstructed  as  possible, 
a  large  and  important  part  of  the  work  being  the  removal  of  wrecked 
coal  barges  as  soon  as  practicable  after  the  limit  permitted  by  law. 
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In  this  way  during  the  vear  the  snagging  parties  went  over  the 
entire  length  (1,000  miles)  of  river  at  least  once  and  removed  92  wrecks, 
1,522  snags,  and  6,276  cubic  yards  of  rock. 

The  amount  expended  during  the  year  was  $37,079.05. 

(See  Appendix  GG  2.) 

3.  Operating  and  care  of  Davis  Island  Dam ,  Ohio  River ^  near  Pitts- 
hurg^  Pa. — ^This  dam  is  the  first  of  the  series  for  the  slack- water 
improvement  of  the  upper  portion  of  the  river.  It  has  been  in  success- 
ful operation  since  1885,  and  has  proved  to  be  of  great  benefit  to  com- 
merce in  general,  and  especially  to  coal  interests,  oy  allowing  the  har- 
borage of  coal  at  Pittsburg  in  large  quantities  while  awaiting  stag.es  of 
water  suitable  to  the  passage  of  the  boats  down  the  river  to  its  mouth. 

The  amount  expended  up  to  June  30,  1899,  in  operating  this  dam 
and  keeping  it  in  repair  was  $217,292.45. 

During  tne  year  me  dam  was  raised  three  times  and  lowered  three 
times. 

Some  repairs  were  made  to  the  wickets  of  the  dam,  and  more  exten- 
sive repairs  are  to  be  made  when  dredging  in  the  harbor  above  is 
finished. 

Other  repairs  of  a  minor  character  were  made.  The  bear-trap  dam, 
built  in  1889,  is  in  need  of  radical  repair  to  enable  its  ready  operation. 

Navigation  was  not  interfered  with  by  any  of  these  structures. 

The  amount  expended  during  the  year  was  $15,630.64. 

(See  Appendix  G  G  3.) 

4-  Movable  dams^  Ohio  Ri/Der. — For  150  miles  or  more  below  Pitts- 
burg the  narrow  channel  of  the  Ohio  River  is  sogreatljr  obstructed  by 
bars  and  shoals  that  navigation  for  ordinary  vessels  is  much  inter- 
rupted and  for  the  numerous  coal  fleets  of  this  section  is  only  possible 
during  flood  stages.  The  movable  dam  at  Davis  Island  (completed  in 
1885)  has  greatly  relieved  these  conditions  near  Pittsburg,  and  it  is 
evident  that  the  only  method  of  securing  the  desired  6-foot  navigation 
the  year  around  is  by  a  continuation  of  this  svstem. 

The  construction  of  Dams  Nos.  2,  3,  4,  and  5  was  provided  for  by 
the  river  and  harbor  act  of  June  3,  1896,  which  appropriated  funds 
for  the  purchase  of  the  sites  "in  accordance  with  the  project  submitted 
February  3,  1896,"  by  which  project  (Annual  Report  of  the  Chief  of 
Engineers  for  1896,  p.  2120)  the  estimated  cost  of  these  four  dams  was 
placed  at  $750,000  each,  making  a  total  estimated  cost  of  $3,000,000 
for  the  four.  Further  provision  was  made  in  the  acts  of  June  3, 1896, 
and  June  4,  1897,  which  authorized  contracts  to  be  let  for  so  much  of 
the  work  on  Dams  Nos.  2,  3,  4,  and  5  as  could  be  done  within  a 
$2,000,000  limit,  which  was  $1,000,000  less  than  the  total  estimated 
cost.  The  $2,000,000  has  now  been  entirely  appropriated,  leaving  still 
$1,000,000  more  necessary  to  provide  for  the  completion  of  the  work. 

A  special  project  for  iJock  No.  2  was  approved  by  the  Secretary  of 
War  July  28,  1897.  A  modification  of  the  lock  floor  proposed  in  this 
project  was  approved  September  20, 1897.  Subsequently,  as  it  appeared 
that  Congress  by  its  action  intended  that  continuing  contracts  covering 
all  these  works  should  be  arranged  for  immediately,  the  specifications 
were  ordered  to  be  amended  so  as  to  include  Locks  Nos.  3,  4,  and  5. 
Contracts  were  accordingly  made  in  December,  1897,  for  all  four  locks, 
and  work  on  Nos.  2  and  4  was  begun  in  April,  1898,  on  No.  3  in  March, 
1899,  and  on  No.  5  in  April,  1899. 
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At  No.  2  the  lock  construction  under  contract  was  completed  May 
31,  1900.  Preparations  were  then  made  for  the  construction  of  the 
navigable  pass. 

At  No.  3  commencement  of  work  was  much  delayed  by  difficulties 
in  acquiring  title  to  the  land.  Lock  construction  under  contract  has 
been  continued  through  the  year,  and  is  about  one-fifth  done.  Prep- 
arations were  made  for  the  removal  of  old  dikes  in  the  way  of  new 
contract  work. 

At  No.  4  the  lock  construction  under  contract  has  been  continued 
through  the  year  and  is  about  three-quarters  done. 

At  No.  6  commencement  of  work  was  much  delayed  by  difficulties 
in  acquiring  title  to  the  land.  Lock  construction  under  conti*act  has 
been  continued  through  the  year  and  is  about  one-quarter  done. 

The  amount  expended  on  Dams  Nos.  2,  3.  4,  and  5  up  to  the  close 
of  the  fiscal  year  ending  June  30,  1899,  was  $199,432.79. 

The  construction  of  Dam  No.  6,  now  building,  was  ordered  by  the 
river  and  harbor  act  of  September  19,  1890,  without  previous  report 
or  estimate.  It  is  assumed  that  Congress  adopted  the  report  of  a 
Board  of  Engineers  dated  November  27,  1888,  m  which  the  cost  was 
estimated  at  $900,000.  The  $900,000  has  all  been  appropriated.  The 
special  projects  so  far  approved  are  as  follows:  Preliminary,  Septem- 
ber 27,  1890;  lock,  June  16,  1892;  Chanoine  dam  across  navigable 
pass,  June  10,  1896,  commenced  under  contract  but  finished  partTy  by 
nired  labor  and  partly  by  new  contracts,  by  reason  of  the  failure  of 
the  first  contractor.  A  special  project  for  closing  the  gap  between 
the  navigable  pass  and  tne  left  bank  by  three  bear-trap  dams  was 
approved  July  27,  1897,  but  work  at  that  time  was  not  practicable. 
A  modified  project  for  the  same  was  submitted  June  9, 1898,  providing 
for  two  spans  of  boar-trap  and  one  of  A-frame  dam,  which  was  sub- 
mitted to  a  Board  of  Engineers  for  consideration,  and,  ypon  the  Board's 
suggestion,  was  approved  Au^st  1,  1898,  allowing  $12,000  for  the 
extra  cost  of  the  A-frame  section.  The  lock  and  navigable  pass  have 
been  built.  The  contract  work  on  the  weirs,  piers,  and  abutment, 
entered  into  May  10,  1899,  has  been  continued  through  the  j'^ear  and 
is  about  one-third  done.  The  lock  gate,  maneuvering  apparatus 
(including  power-house  machinery,  boats,  etc.),  the  employees'  quar- 
ters, storehouses,  and  grading,  paving,  riprapping,  etc.,  of  banks 
remain  still  to  be  provided  for  by  further  appropriations. 

The  amount  expended  on  Dam  No.  6  up  to  the  close  of  the  fiscal 
year  ending  June  30,  1899,  was  $646,806.42. 

The  river  and  harbor  act  of  March  8, 1899,  made  appropriations  for 
the  commencement  of  work  on  Dam  No.  13,  near  Wheeling,  and  Dam 
No.  18,  near  Marietta,  in  accordance  with  the  project  of  the  report  of 
December  28,  1898,  for  6  feet  of  water  the  vear  round,  by  movable 
dams  from  Pittsburg  to  Marietta,  at  a  cost  of  $850,000  per  dam.  It 
also  provided  that  continuing  contracts  may  be  entered  into  for  the 
completion  of  such  work  at  Dams  Nos.  13  and  18,  not  to  exceed  in  the 
ag^egate  $850,000  at  each  place.  So  far  $570,000  has  been  so  appro- 
priated. Surveys  have  been  completed,  and  title  to  the  lands  is  being 
acquired. 

Commercial  statistics  are  appended  to  the  report  for  improving  Ohio 
River. 
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CONSOLIDATED. 

July  1,  1899,  balance  unexpended f. $1,578,760.79 

Amount  appropriated  by  sundry  civil  act  approved  June  6, 1900 1, 065, 000. 00 

2,643,760.79 
June  30,  1900,  amount  expended  during  fiscal  year 466, 539. 43 

July  1,  1900,  balance  unexpended 2,177,221.36 

July  1,  1900,  outstanding  liabilities $6,546.40 

July  1,  1900,  amount  covered  by  uncomnleted  contracts. . .  504, 446. 97 

510,993.37 

July  1,  1900,  balance  available 1,666,227.99 

Amount  (estimated)  required  for  completion  of  existing  project 2, 260, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1902,  in  addition  to  the  balance  available  Juljr  1,  1900 '  525, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

DAMH   NOS.  2,  3,  4,  AND  5. 

July  1 ,  1899,  balance  unexpended $1 ,  245, 900. 50 

Amount  appropriated  by  sundry  civil  act  approved  June  6,  1900 595, 000. 00 

1,840,900.50 
June  30,  1 900,  amount  expended  during  fiscal  year 372, 425. 20 

July  1,  1900,  balance  unexpended 1,468,475.30 

July  1,  1900,  outstanding  liabilities $2,335.78 

July  1,  1900,  amount  covered  by  imcompleted  contracts. . .  365, 467. 93 

367,803.71 

July  1,  1900,  balance  available 1,100,671.59 

(Amount  (estimated)  required  for  completion  of  existing  project 980, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
hafbor  acts  of  1866  and  1867. 

DAM   NO.  6. 

July  1,1899,  balance  unexpended $232,860.29 

June  30, 1900,  amount  expended  during  fiscal  year 90, 076. 08 

July  1,  1900,  balance  unexpended 142,784.21 

July  1,1900,  outstanding  liabilities $3,805.17 

July  1, 1900,  amount  covered  by  uncompleted  contracts  . . .  138, 979. 04 

142,784.21 

(Amount  (estimated)  required  for  completion  of  existing  project 150, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

DAMS  NOS.  13   AND   18. 

July  1, 1899,  balance  unexpended $100, 000. 00 

Amount  appropriated  by  sundry  civil  act  approved  June  6, 1900 470, 000. 00 

570,000.00 
June  30, 1900,  amount  expended  during  fiscal  year 4, 038. 15 

July  1, 1900, balance  unexpended 565,961.85 

July  1,1900,  outstanding  liabilities 405.45 

July  1,1900, balance  available :...      565,556.40 

(Amount  (estimated)  required  for  completion  of  existing  project 1, 130, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  G  G  4.) 

*  Of  this  amount  $325,000  is  for  continuing  construction  of  Dams  Nos.  2-6,  and 
$200,000  for  work  on  Dams  Nos.  13  and  18  imaer  continuing  contract. 


Digitized  by  VjOOQIC 


476         REPOKT   OP   THE   CHIEF   OF   ENGINEERS,  U.  8.  ARMY. 

5.  Survey  of  Licking  Biver^  Kervtuchy. — ^The  river  and  harbor  act  of 
March  3,  1899,  appropriated  $10,000  for  survey  of  Licking  River, 
Kentucky,  from  its  mouth,  opposite  Cincinnati,  Ohio,  to  Falmouth, 
Pendleton  Countv,  Ky.,  and  for  estimate  of  the  cost  of  a  lock  and 
dam  at  or  near  Three-mile  Riffle,  about  3  miles  from  its  mouth. 

Final  report  dated  April  17,  1900,  was  transmitted  to  Congress  and 
printed  in  House  Doc.  r^o.  645,  Fifty -sixth  Congress,  first  session.  It 
IS  also  submitted  herewith  as  a  part  of  Appendix  G  G  5.  Detailed 
maps  are  being  completed  for  future  reference  and  use. 

July  1,1899,  balance  unexpended $10,000.00 

June  30, 1900,  amount  expended  during  fiscal  year 4, 423. 14 

July  1, 1900,  balance  unexpended 6, 676. 86 

July  1, 1900, outstanding  liabilities 175.00 

July  1, 1900,  balance  available 5,401.86 

(See  Appendix  G  G  5.) 

EXAMINATIONS  AND    SURVEYS    MADE    IN   COMPLIANCE  WITH   RIVER  AND 
HARBOR  ACT  APPROVED  MARCH   3,  1899. 

The  preliminary  examinations  and  surveys  of  the  following  localities 
required  by  the  river  and  harbor  act  of  March  3,  1899,  were  made  by 
the  local  engineer,  Maj.  Wm.  H.  Bixby,  Corps  of  Engineers,  and  repoila 
thereon  submitted  through  the  Division  Engineer,  Col,  Henry  M. 
Robert,  Corps  of  Engineer: 

1,  Preliminary  examination  of  Ohio  River ^  from  Mound  City  to 
Cairo ^  IIL^  with  a  vieio  to  protection  o^  hanks  and  levees  on  the  lUmois 
side. — Major  Bixby  submitted  report  October  3, 1899.  It  is  his  opinion, 
concurred  in  b^  the  division  engineer  and  by  me,  that  the  locality  is 
not  worthy  of  improvement  by  the  General  Government  in  the  inter- 
ests of  navigation.  The  report  was  tmnsmitted  to  Congress  and 
printed  in  House  Doc.  No.  137,  Fifty-sixth  Congress,  first  session. 
(See  also  Appendix  G  G  6.) 

2,  Preliminary  examination,  and  survey  of  Ohio  River  at  or  near  Neio 
Liberty^  lll,^  with  a  view  to  protection  of  the  hanks  and  to  prevent  the 
river  from  cutting  into  a  slough  and  cfiain  of  lakes  at  said  point, — 
Major  Bixby  submitted  report^  dated  September  30,  1899,  and  April 
13,  1900,  respectively.  A  plan  for  improvement  at  an  estimated  cost 
of  $730,000  is  presented,  but  in  the  opinion  of  Major  Bixby,  concurred 
in  by  the  division  engineer  and  by  me,  the  locality  is  not  at  the  present 
time  worthy  of  improvement  by  the  Geneml  Government.  The  reports 
were  transmitted  to  Congress  and  printed  in  House  Docs.  Nos.  141 
and  650,  respectively,  Fifty-sixth  Congress,  first  session.  (See  also 
Appendix  G  G  7.) 

3,  Survey  of  Ohio  River  from  Marietta^  Ohio,,  to  the  mouth  of  Big 
Miami  River, — Major  Bixby  submitted  preliminary  report  April  17, 
1900.  A  plan  for  improvement  by  construction  of  21  dams  witn  locks 
at  an  estimated  cost  of  $19,950,000  is  presented;  also  an  estimate  of 
1|45,000  for  completing  the  survey.  The  report  was  transmitted  to 
(]!ongress  and  printed  in  House  Doc.  No.  648,  Fifty-sixth  Congress, 
first  session.     (See  also  Appendix  G  G  8^ 

If,,  Surrey  of  Ohio  River  at  Madison,,  ind. — Major  Bixby  submitted 
report  April  13, 1900,  with  plan  for  improvement  at  an  estimated  cost 
of  $50,(H)0,  and  stated  that  should  provision  be  made  for  this  work  it 
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should  be  by  specific  appropriation  and  not  by  allotment  of  funds  from 
the  appropriation  for  general  improvement  of  Ohio  River.  The  report 
was  transmitted  to  Congress  and  printed  in  House  Doc.  No.  649,  Fifty- 
sixth  Congress,  first  session.     (See  also  Appendix  G  G  9.) 

5.  Survey  of  the  river  hank  at  Padiwah^  Ky.  {Tennessee  River)^  with 
a  view  to  protect ina  the  city  front. — Major  Bixby  submitted  report 
April  13,  1900,  with  plan  for  improvement  at  an  estimated  cost  of 
$166,000.  He  states  that  as  t)ie  work  is  purelv  of  a  local  nature  for 
the  protection  of  private  propertv  along  the  Barbor  front,  and  does 
not  concern  navigation  in  general,  such  work,  if  done  at  all  by  the 
General  Government,  should  be  provided  for  under  specific  appropri- 
ation. The  report  was  transmitted  to  Congress  and  printed  in  House 
Doc.  No.  644,  Fiftv-sixth  Congress,  first  session.  (See  also  Appendix 
G  G  10.) 

EXAMINATION  OF  OHIO  RTVER  (iN  KENTUCKY)  REQUIRED  BY  EMERGENCY 
RIVER  AND  HARBOR  ACT  APPROVED  JUNE   6,  1900. 

The  local  officer  was  also  charged  with  the  duty  of  making  prelimi- 
nary examination  of  Ohio  River  {in  Kentxtcky^  with  a  vit-w  to  the  con- 
struction of  a  pier  for  a  harbor  of  refuge  on  the  south  sh/yre  at  or  near 
the  city  of  Maysvitle^  Ky,^  required  by  the  emergency  river  and  har- 
bor act  of  June  6,  1900,  and,  if  possible,  report  thereon  will  be  sub- 
mitted in  time  for  transmission  to  Congress  at  its  next  session. 

IMPROVEMENT  OF  HARBOR  AT  PITTSBURG,  PA.,  OF  ALLEGHENY 
RIVER,  PENNSYLVANIA,  AND  OF  MONONGAHELA  RIVER,  WEST 
VIRGINIA  AND  PENNSYLVANIA. 

This  district  was  in  the  charge  of  Maj.  Chas.  F.  Powell,  Corps  of  - 
Engineers.      Division   Engineer,  Col.  Henry  M.    Robert,  Corps  of 
Engineers. 

1.  Monongahela  River^  West  Virginia. — Several  years  ago  the  United 
States  built  Locks  and  Dams  Nos.  8  and  9  on  the  Upper  Slonongahela 
River,  which  extended  an  existing  slack  water  upstream  to  beyond 
Morgantown,  W.  Va.,  and  made  that  place  the  head  of  packet  naviga- 
tion. Previously  a  downstream  navigation  of  flats  and  small  rafts  at 
favorable  river  stages  only  was  conducted.  An  inconsiderable  amount 
of  rafting  continues  above  Morgantown.  Before  the  improvement, 
and  as  now  on  the  unimproved  part,  the  river  on  low  stages  was  easily 
forded  at  numerous  shoals  and  rapids.  Locks  Nos.  8  and  9  are  of  suf- 
ficient capacity  for  the  largest  packets  running  on  the  river  and  aflford 
minimum  sill  depths  at  pool  levels  of  nearly  5^  feet. 

The  river  and  narbor  act  of  1896  provided  for  the  extension  of  slack 
water  by  the  construction  of  six  locks  and  dams  between  Morgantown 
and  Fairmont,  W.  Va.,  25  miles  upstream,  the  principal  object  being 
to  aflTord  water  transportation  for  coal  from  river  mines  near  Fairmont. 

The  locks  and  dams  are  to  be  built  of  concrete.  The  total  lift,  (U 
feet,  will  back  the  water  into  the  mouths  of  the  forks  of  the  river  a  few 
miles  above  Fairmont.  The  controlling  depth  on  the  lock  sills  is  to  be 
7  feet,  and  the  chambers  are  to  be  made  large  enough  to  take  in  two 
coal  boats  abreast,  or  of  the  same  width,  56  feet,  as  the  large  locks  at 
the  lower  dams. 

The  locks  and  dams  were  under  construction  by  the  continuing-con- 
tract  system.     The  contractor  had  commenced  work  in  1898  at  Lock 
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No.  10,  near  Morgantown,  continued  there  in  1899,  and  also  made  a 
start  at  site  of  Lock  No.  11.  During  the  past  year  the  concrete  work 
of  Lock  No.  10  was  completed;  310  feet  of  the  dam  was  built  in  two 
parts,  leaving  a  gap  near  its  middle,  133.5  feet  long;  a  timber  apron 
crib,  131  feet  long,  was  built  below  the  dam  at  one  end,  and  unfinished 
work  at  the  lock  cribs  and  in  bank  grading  was  done.  The  contractor 
stopped  operations  last  fall,  leaving  the  bank  and  th.e  lock  and  dam  in 
bad  shape  for  winter  and  for  freshets;  some  damage  was  done  to  the 
banks,  but  an  absence  of  ordinarily  high  freshets  to  the  present  time 
has  probably  prevented  extensive  and  serious  damagje.  The  contmct 
was  annulled  May  31,  for  failure  to  prosecute  it  faithfully  and 
diligently. 

Besides  contract  work  named  above,  irons  for  Locks  Nos.  11  and  12 
were  manufactured  on  awards  made  under  competition;  cross-sections 
were  taken  at  sites  of  Locks  12-15,  to  cover  any  disturbance  of  the 
surface,  and  positions  for  the  walls  marked  on  the  ground.  A  topo- 
graphical suiTey  was  made  and  mapped  of  the  upper  6  miles  of  the 
intended  slack-water  river  and  plans  and  specifications  drawn  for  lock 
dwellings. 

Upon  annulment  of  contract,  pending  the  making  of  new  contracts, 
operations  by  hired  labor  and  job  work  were  had  in  protecting  the 
unfinished  structures  at  No.  10  from  further  damage  by  floods  and  for 
putting  the  works  in  proper  shape  for  transfer  to  a  new  contractor. 

The  amount  expended  upon  the  completed  project  and  for  surveys, 
examinations,  lands,  and  construction  for  extension  of  the  project  to 
June  30, 1899,  was  |516,694.21. 

Two  lines  of  daily  packets  run  from  Pittsburg  to  Morgantown  and 
two  towboats  do  jobbing  in  pools  8  and  9j  such  Doats  would  probably 
run  in  the  new  pools,  besiaes  those  which  may  be  engaged  in  the 
expected  coal  traffic.    The  commerce  acconmiodated  at  Lock  No.  9  was: 

Commercial  staiislijs. 


Fiscal  year. 

Passengers. 

Freight. 

1898 

1    Xumbrr. 
26, 428 

Tom. 
33,543 

1899 

25,310 

41,503 
67,211 

1900 

2l.fi0a 



July  1,  1899,  balance  unexpended $745,205.79 

June  30,  1900,  amount  expended  during  fiscal  year 57, 121. 52 

July  1,  1900,  balance  unexpended 688,084.27 

July  1,  1900,  outstanding  liabilities 8,931.89 

July  1,  1900,  balance  Available 679,152.38 

{Amount  (estimated)  required  for  completion  of  existing  project 350, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  H  H  1.) 

2.  Monongahda  River ^  Pennsylvania, — The  act  of  March  3,  1899, 
provided  for  enlargement  and  improvement  of  Lock  No.  6,  for  certain 
accessory  structures  at  Lock  No.  3,  and  for  floating  plant. 
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The  amount  expended  on  this  work  to  June  30,  1899,  was 
$3,768,873.68,  which  includes  the  cost  of  the  slack- water  system 
acquired  from  the  Monongahela  Navigation  Company  ($3,761,615.46). 
The  project  adopted  in  1899  provides,  at  Lock  6,  for  moving  the 
lower  gates  back  6  feet,  lowering  the  sill  12  inches,  or  as  much  thereof 
as  practicable,  and  lengthening  the  gate  walls  8  feet  by  concrete  con- 
struction; to  build  a  short  concrete  guide  wall  below  the  lock  in  pro- 
longation of  land  chamber  face;  to  rebuild  upper  miter  sill,  floor  in  head 
bay,  and  place  new  filling  valves  and  lower  tne  upper  sills  1.6  feet;  to 
lengthen  the  dam  7  feet;  to  build  a  2i-foot-high  movable  dam  on  fixed 
dam,  and  make  other  but  smaller  improvements  at  the  lock  and  dam. 
At  Lock  3,  to  extend  upper  guide  ana  mooring  crib  300  feet  by  a  con- 
crete wall  on  timber-floored  piling  and  to  build  a  timber-crib  deflecting 
dike  about  133  feet  long  above  lock.  To  build  a  repair  steamer  with 
snagging  appliances  and  dipper  dredge  and  2  dump  scows — all  at  a 
cost  of  $185,556. 

During  the  year  the  weak  timber  lift  wall  at  Lock  6  was  rebuilt  in 
substantial  manner,  and  in  plan  to  provide  6  feet  additional  length  of 
chamber  measured  on  axis  of  lock,  the  miter  sill  and  also  the  guard 
sill  being  lowered  19  inches  to  give  the  needed  and  same  pool  draft 
over  them  as  at  the  lower  sill  of  the  lock  next  upstream;  tne  floor  at 
head  bay  was  rebuilt  and  six  new  steel  filling  valves  set;  tbe  upper  gate 
recess  walls  were  cut  back  about  6  inches  to  give  room  for  new  gates 
of  heavier  pattern  which  were  then  erected;  the  upper  hollow  quoins 
of  Dfiasonry  were  also  cut  out  and  oak  quoins  inserted  for  better  dis- 
tributing gate  thrusts  against  the  old  and  poor  masonry.  The  work 
reauired  a  cofferdam,  and  upon  trying  to  pump  it  out  very  extensive 
leskKs  were  found  under  the  old  head  floor  and  through  the  upper  part 
of  chamber  river  wall;  the  leaks  were  properly  stopped;  current  caused 
by  them  had  made  operation  of  the  lock  difficult.  While  the  lock  was 
closed  for  the  repairs,  forty  days,  an  incline  transfer  for  steamer  freight 
and  passengers  over  the  dam  was  provided.  The  improvement  work 
was  tampered  by  a  freshet  and  an  urgency  to  finish  during  severe 
weather  for  a  hurried  transfer  of  the  repair  boats  and  crews  to  Lock  2, 
where  a  serious  accident  had  occurred  to  a  wall  of  the  large  lock  on 
the  first  day  of  an  upper  Ohio  River  coal-boat  rise.  Negotiations  were 
had  and  are  pending  for  river  frontage,  the  purchase  of  which  is 
necessary  before  buOding  the  guide  wall  and  extension  of  No.  6  lock 
walls.  At  Lock  3,  work  on  foundation  for  the  guide-wall  extension 
and  in  building  the  crib  deflecting  dike  was  done.  Plans  and  specifi- 
cations for  a  dredge  boat  were  <&awn  after  unsuccessful  search  for  a 
suitable  dredge  in  reach  by  river  and  which  could  be  purchased. 

The  structures  named  in  the  appropriation  act  are  part  of  the  exten- 
sive slack-water  system  acquired  from  the  Monongahela  Navigation 
Company  in  1897.  A  history  of  the  system  and  an  estimate  of  cost  of 
its  enlargement  and  improvement  for  affording  adequate  accommoda- 
tion to  a  large  and  growing  traffic  are  given  in  the  Annual  Report  of 
the  Chief  of  Engineers  for  1897,  pages  2412^2424.  The  traffic  of  the 
river  is  hampered  and  restricted  dv  insufficient  capacity  and  conven- 
iences at  the  locks  and  in  the  pool  channels.  The  tonnage  of  the  river 
last  year  was  6,000,000. 

The  owner  of  a  shallow  river  lot  occupies  the  shore  guide  and 
fender  crib  below  Lock  No.  1  for  about  75  feet  length,  with  posts 
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supporting  his  building.  The  crib  was  built  several  years  affo  by 
the  Monongahela  Navigation  Company  near  the  foot  of  a  filled  oank, 
under  articles  of  agreement  with  owners  of  the  abutting  property, 
whose  limit  on  the  river  side  has  been  claimed  as  the  low-water 
line,  established  about  1858  by  the  State  of  Pennsylvania.  The  articles 
of  agreement  stipulate  in  substance  that  when  the  navigation  company 
ceased  to  own  or  operate  the  lock,  as  it  has  now  ceasea,  the  said  own- 
ers should  control  the  crib,  which  at  its  present  location  is  an  impedi- 
ment to  the  service  of  the  lock;  it  is  old  and  in  bad  condition  and 
should  be  removed  and  anew  guide  crib  or  wall  built  at  and  preferably 
behind  the  United  States  haroor  line.  The  purchase  of  this  lot  by 
the  United  States  is  desirable,  its  cost  being  estimated  at  $12,500.  At 
several  of  the  locks  the  United  States  lana  does  not  extend  along  the 
shore  beyond  the  lock  wall,  and  at  two  of  the  locks  end  sections  of 
the  masonry  abut  on  private  property.  Vessels  owners  complain  of 
the  tolls  and  inconveniences  they  are  subjected  to  by  owners  of  lands 
next  to  a  lock  when  it  is  necessary  to  use  the  shore  for  changing  tows 
or  tying  vessels  upon  entering  and  leaving  a  lock.  In  such  cases  it  is 
thought  that  the  riparian  rights  should  be  relinouished,  orpreferablv, 
that  the  shore  strips  should  be  purchased  by  the  Government.  T&e 
engineer  officer  in  charge  is  of  the  opinion  that  at  least  about  $30,000 
in  addition  to  the  $12,500  above  mentioned  could  be  advantageously 
applied  for  the  purposes  indicated. 

July  1 ,  1899,  balance  unexpended $53, 043. 14 

Amount  appropriated  by  sundry  civil  act  approved  June  6,  1900 135, 556. 00 

188,599.14 
June  30,  1900,  amount  expended  during  fiscal  year 12, 771. 27 

July  1,  1900,  balance  unexpendetl 175, 827. 87 

July  1, 1900,  outstanding  liabilities 6, 018. 03 

July  1,  1900,  balance  a\^ilable 169, 809. 84 

(See  Appendix  H  H  2.) 

3,  Operating  and  care  of  locks  and  dams^  Monongahda  River.  —The 
slack-water  system  of  the  Monongahela  River  comprises  9  dams  and 
sets  of  locks.  Locks  1  to  4  are  double  locks;  5  to  9  are  single  locks. 
Controlling  depths  on  sills  at  the  different  locks  at  pool  surface  vary 
from  4  to  6.7  feet.  Effort  is  made  to  provide  necessary  depths  during 
low  stages  for  8-foot-draf t  boats  running  below  Dam  6  by  putting 
flashboards  on  the  dams,  but  this  is  an  uncertain  and  otherwise  unsat- 
isfactory expedient.  The  locks  were  operated  throughout  the  year, 
except  that  large  Lock  No.  2  was  closed  nf ty-eight  days  for  repairs  due 
to  collapse  of  the  land  wall;  Lock  No.  6  for  thirteen  days  for  repairs  on 
account  of  scour  imderneath  the  chamber  floor  and  lower  sill;  Lock  No. 
6  for  forty  days  for  enlargement  and  improvement  as  described  in  report 
on  Monongahela  River,  Pennsylvania,  and  Lock  No.  9  for  fifteen  oavs 
for  repairs  to  its  emptying  valve.  During  the  repairs  at  Lock  2  all  the 
traffic  was  passed  through  the  small  lock,  but  with  much  delay,  diffi- 
culty, and  risk.  While  work  was  in  progress  at  Locks  5  and  6  steamer 
freight  and  passengers  were  accommodated  by  means  of  inclined  trans- 
fers on  the  (mms.  The  walls  at  Locks  7  and  9  were  flooded  a  few  days, 
and  all  the  locks,  excepting  those  at  Dam  No.  2,  were  closed  for  sev- 
eral days  by  ice.     Minor  works  of  repair  or  renewal  at  about  all  the 
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locks  and  dams  were  done.  Eight  new  lock  gates  were  constructed, 
and  a  large  timber  shed  erected  at  the  repair  yard  near  Lock  No.  4, 
and  a  warehouse  built  at  Lock  No.  2.  During  the  year  45,510  cubic 
yards  of  material  were  dredged  at  lock  entrances  or  from  pool  chan- 
nels. Nine  wrecks  or  parts  of  wrecks,  169  snags,  and  a  number  of 
large  rocks  were  removed  from  the  channel. 

The  cost  of  operating  the  locks  and  dams  during  the  fiscal  year  was 
$165,871. 

Commercial  statistics. 


Fiscal  year. 

Aggregate 
number  of 
lockages. 

Maximom  at  any  dam. 

Products. 

Passengers. 

1898  .            

80,886 
84,230 
76,8S4 

Tons. 
6,117,978 
6,954,966 
5,994,976 

Number. 
157,098 

1899 

163,246 

1900 

192,652 

(See  Appendix  H  H  3.) 

4.,  Harbor  at  Pittsburg^  Pa. — This  harbor  as  defined  by  harbor  lines, 
established  or  authorized,  extends  from  the  Davis  Island  Dam  in  the 
Ohio  River  to  the  site  of  Allegheny  River  Dam  No.  2,  and  on  the 
Monongahela  River  to  MeKeespoit,  at  the  mouth  of  the  Youghiogheny 
River,  being  an  aggregate  length  of  river  of  27.5  miles.  The  part  of 
the  harbor  most  used  by  waiting  coal  fleets,  and  called  the  lower  harbor, 
lies  below  Dams  Nos.  1  on  the  Monongahela  and  Allegheny,  and  meas- 
ures 8  miles  of  river.  The  general  widths  in  the  whole  harbor  at  pool 
surfaces  are — on  the  Ohio  about  1,100  feet,  on  the  Allegheny  about  930 
feet,  and  at  diflerent  parts  of  the  Monongahela  from  about  750  to  950 
feet.  The  maximum  draft  which  could  be  carried  over  the  shoalest 
place  in  the  coal-boat  channel  before  improvement  last  year  was  scant 
8  feet  at  pool  stage,  and  that  for  a  narrow  width.  The  harbor  was  and 
is  still  partly  obstructed  by  fillings  and  old  structures,  some  sub- 
merged, projecting  beyond  the  harbor  line.  Other  parts  of  the  chan- 
nel are  from  10  and  12  to  16  feet  and  even,  in  spots,  20  feet  in  depth. 
When  the  movable  dam  at  Davis  Island  is  down,  as  it  unavoidably  is 
sometimes  at  low  stages  of  river,  lower-harbor  depths  become  reduced 
3  and  4  feet  on  natural  mean  low  river,  to  the  serious  inconvenience  of 
coal-boat  traflic,  and  at  still  lower  stages  cause  suspension  of  its  move- 
ment. Besides  harboring  coal  fleets  waiting  to  descend  the  Ohio  River, 
a  large  local  commerce  is  accommodated,  and  at  times  with  inconven- 
ience. The  Monongahela  River  part  serves  as  a  refuge  from  Alle- 
gheny River  ice.  During  seasons  of  prolonged  low  stage  in  the  Ohio 
waiting  coal  fleets  almo.st  block  the  harbor.  Thus,  in  1893,  according 
to  reliable  records,  the  fleet  in  the  harbor  at  one  time  numbered  about 
50  towboats  and  some  1,800  craft,  carrying  more  than  1,000,000  tons. 
In  1895  the  fleet  contained  about  2,000  pieces,  having  cargoes  of 
1,250,000  tons.  On  June  30,  1900,  about  520,000  tons  of  coal  was 
afloat,  besides  that  intended  for  local  consumption.  The  ordinary 
maximum  draft  of  loaded  boats  plying  or  moored  in  the  harbor  is  8 
feet.  The  tendenc v  is  to  increase  the  draft.  Coal  boats  have  occasion- 
ally come  into  the  harbor  from  the  Monongahela  River  drawing  from 

8  feet  to  8  feet  and  3  or  4  inches,  and  sometimes  even  as  much  as  8  feet 

9  inches. 
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The  act  of  March  3,  1899,  provided  for  completion  of  improvement 
of  this  harbor  ui>on  a  certain  estimate  of  cost.  The  estimate  proposed 
annual  maintenance  at  an  expense  of  $10,000,  which  it^m  has  since 
been  incorporated  in  the  adopted  project  for  the  improvement.  This 
project  consists,  first,  in  dredging  a  channel  throughout  the  lower  har- 
Dor,  where  needed,  10  feet  deep  at  pool  level  and  500  feet  wide  below 
Smithtield  Street  Bridge,  Monongahela  River,  and  above  this  bridge 
and  in  the  Allegheny  Kiver  of  a  less  width  and  one  limited  by  lines 
from  ends  of  channel  spans  of  adjoining  bridges;  second,  raising  the 
old  ripi"ap  stone  dam  across  Brunot  Island  Cnannel,  Ohio  River,  and 
protecting  its  surface  by  large  and  flat  pieces  of  stone,  but  leaving  a 
channelway  of  5  feet  depth  at  pool  surface;  third,  removal  of  aban- 
doned structures  and  unauthorized  and  obstructive  fillings  projecting 
from  the  bank  beyond  the  harbor  line,  in  cases  where  it  is  impossible 
to  secure  removal  except  at  expense  of  the  United  States;  fourth,  sys- 
tematic and  extensive  marking  of  harbor  lines  and  conducting  inspec- 
tion and  patrol  for  execution  of  law  for  protection  and  preservation 
of  harbors,  and  fifth,  annual  maintenance  of  the  works,  making  local 
surveys  and  measurements,  and  preparation  of  harbor-line  plats. 

During  the  year  dredging  was  done  in  the  channelway  to  depth  of 
10  feet  at  pool  stage  and  for  bottom  width  of  100  feet  at  shoals  m  the 
Monongahela  River  from  the  Tenth  Street  Bridge  to  Wood  street, 
Pittsburg,  and  for  some  widening  of  the  channel  at  mouth  of  the  Alle- 
gheny River;  30,565  cubic  yards  of  material  was  removed,  and  forty- 
seven  and  three-fourths  hours  occupied  by  a  dredge  boat  in  clearing" 
out  large  stones  and  sunken  logs.  Afterwards  when  loaded  coal  crart 
commenced  to  touch  obstructions  on  the  bottom  at  an  unusually  low 
stage  of  natural  river,  and  when  the  clearness  of  the  water  gave  good 
opportunity  for  work,  27  large  stones  and  piece  of  abandoned  ^  main 
were  removed.  Examinations  were  made  to  determine  locations  and 
limits  of  further  dredging  most  needed  and  of  places  for  disposal  of 
dredge(l  material;  also  a  survey  to  determine  the  low-water  slope  and 

Sve  careful  soundings  of  Glasshouse  Bar  at  head  of  Brunot  Island, 
hio  River,  for  arranging  for  improvement  of  its  channel  without 
materially  altering  the  Tow-water  surface  in  the  harbor  above.  Efforts 
were  made  to  have  the  channel  deepened  or  widetied  at  various  places 
by  the  sand  and  gravel  dredges  operated  by  private  companies  under 
permits,  but  little  was  accomplished  in  that  direction  except  at  Garri- 
son Bar  in  the  Allegheny  River.  A  cut  across  this  bar,  300  feet  wide, 
was  defined  by  range  marks  and  the  work  of  such  dredges  there  kept 
within  the  cut,  which  was  thereby  about  one-half  completed,  or  for 
about  800  feet  in  length.  Work  of  raising  Brunot  Island  riprap  dam 
to  give  a  uniform  depth  over  it  of  5  feet  at  pool  stage  was  completed; 
2,237.5  cubic  yards  of  stone  was  used.  Operations  were  conducted  to 
secure  removal  of  abandoned  river  structures.  Systematic  location 
and  prominent  marking  of  established  harbor  lines  progressed,  but 
was  interrupted  and  delayed  by  urgent  need  of  numerous  local  harbor- 
line  locations,  requiring  detached  surveys,  which  were  made,  however, 
with  a  view  of  connection  into  one  system.  Thorough  patrol  and 
inspection  of  the  harbor  and  banks  were  exercised,  and  flie  prevention 
or  stoppage  of  deposits  over  the  banks,  improper  dumping  in  the 
rivers,  and  encroacnments  of  unauthorized  structures  beyona  harbor 
lines  was  accomplished  in  a  large  number  of  cases.     For  extension  of 
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the  MoDongahela  River  harbor  lines  from  Homestead  to  McKeesport 
at  the  mouth  of  the  Youghioffheny  River  a  set  of  maps  in  seven  sheets 
was  prepared  from  a  detailed  survey,  based  on  a  triangulation;  and  a 
harbor  line,  as  selected  after  public  hearings  and  much  study  were 
had  for  recommendation  for  establishment,  was  drawn  on  the  map 
and  partly  marked  on  the  ground. 

The  routes  of  six  Ohio  Kiver  and  three  Monongahela  River  packet 
lines,  using  19  steamers  for  passengers  and  freight,  terminate  at  Pitts- 
burg. The  total  water-borne  tonnage  of  the  narbor  and  number  of 
passengers  carried  for  1899  are  found  after  careful  compilation  to  be 
8,813,166  and  1,318,323,  respectively.  The  principal  item  of  the 
tonnage  is  coal,  both  for  local  consumption  and  for  shipment  down  the 
Ohio  Kiver.  The  passenger  item  is  made  up  principally  from  local 
excursions. 

July  1,  1899,  balance  unexpended $110,662.90 

June  30,  1900,  amount  expended  during  fiscal  year 22,488.38 

July  1,  1900,  balance  unexpended 88,174.52 

July  1,  1900,  outstanding  liabilities 1,143.19 

July  1,  1900,  balance  available 87,031.33 


Amount  ( estimated )  required  annually  for  completion  of  existing  project .  10, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1902,  for  maintenance  of  improvement,  in  addition  to  the  balance 

available  July  1,  1900 10,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 

of  1899,  and  of  simdry  civil  act  of  June  4,  1897. 

(See  Appendix  H  H  4.) 

5.  Zacks  a/nd  dams  at  Herr  Islcmd^  head  of  Six-mile  Island^  and  at 
SpTnngdaley  Allegheny  Biver, — ^The  originally  adopted  project  provid- 
ing for  the  Herr  Island  Lock  and  Dam  contemplated  that  the  dam  should 
be  a  fixed  one;  but  in  compliance  with  a  request  of  municipal  authori- 
ties the  plan  was  changed  to  a  movable  dam,  and  to  satisfy  local  ripa- 
rian owners  the  position  of  the  lock  was  changed  so  that  a  slip  or  basm, 
55  feet  wide  and  opnen  at  its  lower  end,  is  left  between  the  lock  and  the 
river  bank.  The  site  of  the  Herr  Island  works  is  in  the  pool  of  the 
Davis  Island  Dam  of  the  Ohio  River,  6.3  miles  below,  which  gives  a 
pool  depth  in  the  Allegheny  River  channel  of  8  to  9  feet  as  far  as 
Uarrison  ripple,  above  HeiT  Island  Dam  and  about  2  miles  above  the 
month  of  the  river.  The  completion  of  the  project  will  extend  the 
useful  part  of  Pittsburg  Harbor  4.5  miles  upstream.  The  lower  sill 
of  the  lock  has  a  pool  depth  of  8  feet;  the  upper  sills  and  the  sill  of 
the  navigable  pass  of  the  dam  have  6  feet  pool  depths.  The  lowering 
of  the  upper  sills  2  feet  has  been  authorized,  for  giving  better  accom- 
modation to  navigation  when  the  Davis  Island  and  Herr  Island  dams 
are  down  and  the  river  is  low,  a  condition  which  will  obtain  more  or 
less  each  year. 

The  river  and  harbor  act  of  1896  provided  for  the  construction  of 
two  additional  locks  and  dams  which  will  extend  slack  water,  having  7 
feet  minimum  pool  depth  on  lock  sills,  from  Herr  Island  17  miles,  or 
to  Natrona. 

The  locks  are  of  concrete  construction.  Dams  Nos.  2  and  3  are  to 
be  fixed  timber  dams. 
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The  lock  at  Ilerr  Island  and  some  accessories  had  been  completed, 
the  Chanoine  wickets  and  irons  for  the  navigable  pass  obtained,  and 
the  building  of  the  foundation  of  the  pass  commenced.  During  the 
year  250.2  feet  of  the  pass  were  completed,  the  wickets  erected,  and 
temporary  works  and  debris  removed  after  much  difficulty,  interrup- 
tion, and  delay  in  the  contract  work.  Part  of  coffer  to  be  retained 
was  prepared  for  the  purpose  and  protecting  piles  driven.  Entrances 
to  the  lock  were  cleared  by  hired  dredging  of  old  anchor  cribs,  pieces 
of  cofferdam,  and  other  obstructions.  Contracts  were  made  for  com- 
pletion of  the  movable  dam  and  for  building  the  lock  gates  and  guide 
cribs.  A  good  start  has  been  made  on  these  works,  and  the  present 
season,  if  mvorable,  should  see  them  completed,  and  the  Herr  Island 
Lock  and  Dam  about  ready  for  operation. 

The  contractor  at  Six-mile  Island  and  Springdale  had  commenced 
on  the  lock  opposite  the  latter-named  place;  during  the  year  he  com- 
pleted it  and  partly  built  guard  and  apron  cribs  and  guide  walls,  and 
IS  now  at  work  upon  their  completion  and  in  dredging  at  site  of  dam 
and  abutment. 

The  location  for  the  lock  at  Six-mile  Island  is  at  a  rapid,  and  its 
cofferdam  would  occupy  nearly  all  of  the  present  available  channel. 
The  contractor  had  chosen  to  work  at  Springdale  and  not  commence 
at  Six-mile  Island  until  he  would  have  the  considerable  benefit  of 
slack  water  from  Herr  Island  Dam,  as  expected  when  the  contract  was 
entered  into  for  the  Six-mile  and  Springdale  structures.  The  order 
in  building  these  works  is  not  material.  Moreover,  while  the  Six- 
mile  Island  Lock  will  be  built  outside  of  low-water  line,  or  in  the  river, 
the  title  to  the  adjacent  lock  ground  needed  for  working  room  has  not 
yet  been  obtained.  This  is  a  narrow,  unoccupied  strip  along  the 
water  edge  at  the  foot  of  a  steep  railroad  embankment,  belonging  to 
the  city  of  Pittsburg,  whose  officials  at  the  beginning  expressed  a 
willingness  to  have  the  city  deed  the  same  to  the  United  States  for  $1. 
On  the  strength  of  this  offer  in  writing  the  contract  for  the  lock  and 
dam  was  maae  and  the  land  at  the  abutment  end  of  the  dam  purchased. 
Afterwards  the  city's  representative  declined  to  transfer  title  to  the 
lock  ground,  but  demanded  that  the  United  States  should  first  extend  an 
existing  large  storm-water  sewer  now  emptying  into  the  river  above 
the  dam  to  some  point  below.  Such  extension  of  the  city  sewer  would 
cost  ^0,000  or  more.  Subsequently  the  city  was  offered  $1,400  for 
the  desired  lock  land  or  twice  the  amount  paid  for  the  larger  piece  of 
ground  at  the  Springdale  lock.  No  satisfactory  answer  has  been 
received.  It  is  reported  that  late  advices  are  that  the  matter  will  be 
further  considered  and  answer  duly  made.  In  the  meantime  examina- 
tions as  to  foundation  for  structures  at  and  cost  of  another  site  here- 
tofore considered  unavailable  for  the  lock  and  dam  are  being  made: 
this  alternative  site  appears  promising  in  both  respects  named  ana 
preferable  for  other  good  reason. 

The  amount  expended  upon  the  whole  project  to  the  close  of  the  year 
ending  June  30,  1899,  was  $368,437.37. 

Herr  Island  Dam  is  in  Pittsburg  Harbor,  the  Allegheny  River  part 
of  which  had  a  tonnage  last  vear  of  about  2,571,000;  the  upper  nver 
traffic  passing  Springdale  and  Six-mile  Island  was  about  364,000  tons. 
Increases  of  each  upon  completion  of  the  slack- water  improvement  are 
expected. 
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July  1,1899,  balance  unexpended $629,062.63 

June  30, 1900, amount  expended  during  fiscal  year 130,516.44 

July  1, 1900,  balance  unexpended 398, 546. 19 

July  1, 1900,  outstanding  liabilities $28, 364. 66 

July  1, 1900,  amount  covered  by  uncompleted  continuing  con- 
tracts  '436,836.66 

465,201.30 

Amount  (estimated)  required  for  completion  of  existing  project 244, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  endmg  June  30, 

1902,  in  addition  to  the  balance  unexpended  July  1, 1900 244, 000. 00 

Submitted  in  compliance  with  reouirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  ana  of  sundry  civil  act  of  Jime  4, 1897. 

(See  Appendix  H  H  5.) 

6,  Allegheny  River^  Penn8yh'ania. — In  its  original  condition  the  Alle- 
gheny River,  having  a  hard  gravel  and  sand  l^ttom,  with  an  avenge 
slope  of  2.06  feet  per  mile  for  a  distance  of  126.6  miles  between  its 
mouth  and  French  Creek,  at  Franklin,  Pa.,  and  an  average  slope  of  3.4 
feet  per  mile  over  132  miles  between  Franklin  and  Olean,  N.  Y.,  was 
obstructed  by  numerous  large  bowlders,  which  reduced  the  low-water 
navigable  depth  as  much  as  2  feet  on  various  ripples,  and  made  navi- 
gation over  tnem  extremely  hazardous  at  ordinary  stages.  The  river 
also  embraced  several  wide-spreading  shoals,  giving  an  available  navi- 
gable depth  at  low  water  of  less  than  6  inches.  The  originally  adopted 
plan  of  improvement  of  the  river,  which  has  not  t^en  materially 
changed,  contemplates  the  removal  of  bowlders,  snags,  and  other 
obstructions  from  the  channel  and  the  construction  of  low  dams  to 
close  duplicate  channels  and  of  dikes  to  confine  the  waterway  on  exten- 
sive shoals.  There  had  been  expended  under  this  project,  from  the 
date  of  the  first  appropriation  in  1879,  to  the  close  of  the  fiscal  year 
ending  June  30,  1899,  the  sum  of  $229,971.22,  about  two-thirds  of 
which  had  been  devoted  to  the  removal  of  new  rock  obstruction  washed 
out  from  the  banks  and  those  brought  down  by  the  rapid  tributaries 
or  moved  along  the  river  bed  by  the  action  of  freshets  and  ice.  The 
latter  is  a  powerful  agent  in  modifying  the  river  bed.  The  result  had 
been  a  marked  improvement,  furnishing  a  least  depth  of  1.4  feet  over 
the  shallowest  bars  at  low  water,  with  ample  widtn  of  channel  and  a 
consequent  lengthening  of  the  period  of  practicable  navigation,  and 

Sermitting  rafting  and  floating  oownstream  of  coal-boat  bottoms  to  be 
one  on  stages  a  toot  lower  than  formerly.  The  low  stages  ^.re  valu- 
able for  steamboating,  as  numerous  low  bridges  block  such  navigation 
at  even  mean  stage  of  river.  The  improvement  previouslv  secured 
was  partly  lost  in  1899  on  account  of  the  absence  of  any  work  of  chan- 
nel maintenance,  which  was  prevented  by  the  depleted  condition  of  the 
appropriation. 

During  the  year  ending  June  30,  1900,  Red  Bank  Dike  was  mate- 
rially repaired  and  paving  laid  on  an  extension  for  which  there  were 
not  sufficient  funds  when  it  was  made.  Nicholson  Dam  was  also  exten- 
sively repaired.  Smaller  repairs  were  made  to  the  log  chute  in  Cory- 
don  Dam,  the  dam  at  Hickory  and  Cowanshannock  Dike  No.  1.  The 
dams  at  Cornplanter,  Tionesta,  and  Pithole  and  Cowanshannock  Dike 
No.  2  were  in  good  condition.     Three  parties  having  teams,  imple- 

*  Amount  includes  contract  approved  July  11, 1900,  with  Thomaa  Marshall  for  bear- 
trap  gates. 
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ments,  and  explosives  removed  rock  and  other  obstructions  from  the 
channel  between  Hickory  and  Pittsburg  Harbor,  a  distance  of  153 
miles,  burning  or  depositing  them  against  dams,  caving  banks,  or  in 
unused  or  abandoned  chutes;  41  snags,  4,419  cubic  yards  of  rock  and 
550  of  heavy  gravel  were  so  handled,  leaving  the  channel  thereby 
fairly  free  from  such  obstructions.  An  allotment  of  $5,000  for  snag- 
ging work  was  made  August  17,  1900,  from  the  appropriation  maae 
available  by  the  emergency  river  and  harbor  act  approved  June  6, 
1900. 

The  principal  river  traffic  consists  of  rafting,  running  downstream 
coal-boat  bottoms  and  new  barges,  generally  loaded  with  lumber,  hay, 
or  tan  bark,  and  towage  of  flats  of  sand,  gravel,  and  stone.  A  small 
packet  business  was  conducted  between  Pittsburg  and  Kittanning  dur- 
ing the  fall  and  spring  months.  The  tonnage  on  the  part  of  the  river 
alwve  slack-water  improvement  in  progress  was,  in  round  numbers,  for 
calendar  years: 

1897 $437,000 

1898 294,000 

1899 364,000 

July  1,  1899,  balance  unexpended $15,028.78 

June  30,  1900,  amount  expended  during  fiscal  year 12, 446. 07 

July  1,  1900,  balance  unexpended 2,682.71 

July  1,  1900,  outstanding  liabilities 321.48 

July  1,  1900,  balance  available 2,261.23 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1902,  for  works  of  improvement  and  for  maintenance,  in  addition  to 
the  balance  available  July  1,  1900 18,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 
of  1899,  and  of  simdry  civil  act  of  June  4,  1897. 

(See  Appendix  H  H  6.) 

SUKVET  OF   WEST  FORK  RFVEB,  WEST  VIRGINIA,  MADE    IN  COMPLIANCE 
WITH  JOINT  RESOLUTION  OF  CONGRESS  APPROVED  APRIL  29,  1898. 

The  survey  of  West  Fork  River ^  West  Vtrgmia,  from  its  mmith  to 
the  city  of  Ularkshurg^  with  a  view  to  its  inaprovement  by  locks  and 
dams,  was  made  by  Maj.  Chas.  F.  Powell,  Corps  of  Engineers,  and 
report  thereon  submitted  October  31,  1899,  through  tne  Division 
Engineer,  Col.  Henry  M.  Robert,  Corps  of  Engineers.  He  presents 
a  plan  for  improvement  by  construction  of  six  locks  and  dams  at  an 
estimated  cost  of  $996,000,  but  states  that  the  locality  is  not  worthj 
of  slack-water  improvement  by  the  General  Government,  and  his 
views  are  concurred  in  by  the  division  engineer.  The  report  was 
transmitted  to  Congress  and  printed  in  House  Doc.  No.  88,  Fifty -sixth 
Congress,  first  session.     (See  also  Appendix  H  H  7.) 

EXAMINATION  OF  YOUGHIOGHENY  RIVER,  PENNSYLVANIA,  MADE  IN  COM- 
PLIANCE WITH   RIVER  AND  HARBOR  ACT  APPROVED  MARCH  3,  1899. 

The  preliminary  examination  of  the  Youghiogheny  River^  from 
West  ffeioton  to  the  mouth  at  MeEeesporl,  Pa.^  was.  made  by  the 
local  engineer,  Maj.  Chas.  F.  Powell,  Corps  of  Engineers,  and  report 
thereon,  dated  September  27,  1899,  submitted  through  tne  Divisioa 


Digitized  by  VjOOQIC 


RIVER   AND   HARBOR   IMPROVEMENTS.  487 

Engineer,  Col.  Henry  M.  Robert,  Corps  of  Engineers.  A  plan  for 
improvement  by  construction  of  three  locks  and  dams,  at  an  estimated 
cost  of  $599,106,  is  presented,  and  Major  Powell  states  that  in  his 
opinion  this  section  of  the  river  is  worthy  of  slack-water  improvement 
by  the  General  Government. 

In  forwarding  the  report  to  this  office  the  division  engineer  expressed 
the  opinion,  for  reasons  stated,  that  the  locality  was  not  worthy  of 
improvement  as  proposed;  but  in  a  subsequent  letter  of  July  24, 1900, 
a  copy  of  which  nas  been  attached  to  the  report,  he  statea  that  for 
reasons  set  forth  therein,  he  has  changed  his  opinion  as  to  the  worthi- 
ness of  the  improvement  of  this  stream  by  the  General  Government. 

The  report  was  transmitted  to  Congress  and  printed  in  House  Doc. 
No.  82,  Fifty -sixth  Congress,  first  session.     (See  also  Appendix  H  H  8.) 

IMPROVEMENT  OF  MUSKINGUM  RIVER,  OHIO,  AND  OF  CERTAIN 
RIVERS  IN  VIRGINIA,  WEST  VIRGINIA,  AND  KENTUCKY,  TRIBU- 
TARY TO  OHIO  RIVER. 

This  district  was  in  the  charge  of  Capt.  Harry  F.  Hodges,  Corps  of 
Engineers.  Division  Engineer,  Col.  Henry  M.  Robert,  Corps  of 
Engineers. 

i.  Muskingum  River^  Ohio. — Many  repairs  and  some  reconstruc- 
tion work  were  necessary  when  the  United  States  assumed  charge  of 
the  slack- water  navigation  on  the  Muskingum  River,  in  1887.  This 
report  is  limited  to  work  carried  on  under  an  appropriation  of  $102,000 
hj  act  of  August  11,  1888,  for  the  construction  of  a  lock  at  Taylors- 
ville  and  the  reconstruction  of  the  lock  at  Zanesville,  Ohio;  and  to 
work  carried  on  under  an  allotment  of  $6,000  from  the  appropriation 
of  $300,000  by  act  of  July  1, 1898,  for  improving  harbor  at  Cleveland, 
Ohio,  set  apart  for  reoair  and  extension  of  the  levee  of  the  Muskingum 
River  at  Zanesville,  Ohio. 

The  original  condition  of  the  waterway  was  as  described  in  the  report 
for  operating  and  care  of  locks  and  dams  on  Muskingum  River. 

The  original  project  contemplated  the  construction  of  a  lock  at  Tay- 
lorsville  and  the  reconstruction  of  a  lock  at  Zanesville. 

The  repair  and  extension  of  the  levee  at  Zanesville  was  added  by  the 
act  of  Julv  1,  1898. 

Up  to  the  close  of  the  fiscal  year  ending  June  30,  1899,  there  had 
been  expended  on  this  project  the  sum  of  $97,329.93.  At  that  date 
the  lock  at  Taylorsville  had  been  completed  and  opened  to  navigation. 
The  reconstruction  of  the  Zanesville  Lock  had  been  indefinitely  post- 
poned, and  the  money  available  for  it  had  been  diverted  by  Congress 
to  other  uses. 

Land  for  a  lock  house  at  Marietta  had  been  purchased  and  a  con- 
tract for  the  construction  had  been  awarded.  Work  on  the  repair  and 
extension  of  the  Zanesville  levee  was  suspended  pending  the  acquisi- 
tion of  certain  necessary  easements  from  the  owners  oi  the  land  to 
be  occupied. 

During  the  fiscal  year  ending  June  30, 1900,  the  lock  house  at  Mari- 
etta has  been  finished  and  the  grounds  cleared,  the  easements  needed 
for  the  repair  and  extension  of  the  Zanesville  levee  have  been  obtained 
and  the  work  finished. 

For  the  reasons  stated  in  the  last  annual  report  the  recommendation 
is  renewed  that  an  additional  appropriation  of  $14,000  be  made  for 
building  five  dwellings  for  lock  tenaers  and  for  raising  the  crests  of 
Dams  3  and  9. 
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A  draft  of  6  feet  can  be  carried  through  the  Taylorsville  lock  at 
.  mean  low  water.  The  minimum  mean  low-water  depth  on  the  entire 
Muskingum  River  system  is  3  feet,  at  Lock  No.  1. 

The  commercial  statistics  for  this  work  can  not  be  separated  from 
the  general  commerce  of  the  Muskingum  River,  and  are  reported  under 
the  head  of  operating  and  care  of  locks  and  c^uns  on  the  Muskingum 
River. 

July  1,  1899,  Iwdance  unexpended $10,670.07 

June  30,  1900,  amount  expended  during  fiscal  year 9, 485. 88 

July  1,  1900,  balance  unexpended 1, 184. 19 

July  1,  1900,  outstanding  liabilities 3.18 

July  1,  1900,  balance  available 1,181.01 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1902,  in  addition  to  the  balance  available  July  1,  1900 10, 300. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  111.) 

2.  Operating  and  care  of  locks  and  darm  on  Muskingum  River^ 
Ohio. — ^As  originally  improved  by  the  State  of  Ohio,  11  dams  and  12 
locks  were  built  on  the  91  miles  of  river  from  its  mouth  in  the  Ohio 
at  Marietta  to  Dresden,  where  connection  was  made  with  the  Ohio 
Canal,  which  carried  the  slack- water  navigation  to  Lake  Erie  at  Cleve- 
land. The  lock  and  dam  above  Zanesville  are  now  in  a  state  of  ruin, 
but  the  75  miles  of  slack  water  between  Zanesville  and  the  Ohio  River 
has  been  maintained.  The  locks  and  dams  on  this  part  of  the  river 
passed  into  the  hands  of  the  United  States  in  1887.  All  the  works 
were  in  bad  repair  and  much  reconstruction  was  unavoidable. 

Up  to  June  30, 1899,  a  total  sum  of  $1,270,498.25  had  been  expended 
in  general  repairs  and  in  operating  and  caring  for  the  locks  ana  dams, 
ana  an  additional  sum  of  $17,190.44  in  buiidmg  a  protection  wall  at 
Zanesville  and  altering  the  bridges  at  Taylorsville  and  Marietta. 

At  that  date  the  works  had  been  placed  generally  in  good  condition. 
The  system  was  available  for  boats  small  enough  to  pass  the  locks, 
which  have  a  length  of  180  feet  between  hollow  quoins,  with  a  width 
of  36  feet,  and  a  depth  over  the  sills  at  mean  low  water  of  6  feet  at  9 
of  the  11  locks,  3  feet  at  one,  and  5  feet  at  the  other. 

The  work  during  the  past  fiscal  vear  has  been  confined  to  operating 
and  caring  for  the  system,  which  has  been  maintained  in  good  condi- 
tion. The  river  was  closed  by  ice  for  four  days  in  December,  1899; 
nineteen  days  in  January,  fifteen  days  in  February,  and  five  days  in 
March,  1900. 

The  United  States  dredge  and  a  towboat  were  usefully  employed 
during  the  year  in  making  and  maintaining  good  navigable  depth  and 
width  in  the  channels. 

In  general,  the  system  is  in  good  condition  at  the  close  of  the  fiscal 
year.  Dams  Nos.  3  and  6  should  be  raised  in  order  to  afford  full 
depth  at  the  heads  of  the  pools  above;  and  Lock  No.  1,  at  Marietta, 
which  was  badly  damaged  by  an  accident  in  1896,  still  leaks  through 
the  floor  at  intervals.  Extensive  repairs,  which  alone  can  make  tms 
lock  entirely  secure,  are  not  recommended  for  the  present,  since  the 
proposed  construction  of  a  dam  in  the  Ohio  below  Marietta  may  so 
reduce  the  pressure  on  the  Muskingum  River  lock  as  to  obviate  the 
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necessity  of  reconstruction.  For  the  present,  temporary  repairs  from 
time  to  time  are  considered  sufficient.  With  the  exceptions  named, 
the  repairs  needed  are  of  a  minor  nature. 

The  total  commerce  for  the  calendar  year  1899  was  70,206  tons  of 
freight,  valued,  approximately,  at  $4,000,000,  and  100,756  passengers. 

Tne  expenditures  during  the  fiscal  year  ending  June  30,  1900, 
amounted  to  $39,537.66. 

(See  Appendix  112.) 

3.  Little  Kanawha  River ^  West  Virginia, — At  the  time  of  the  adoption 
of  the  original  project  for  improvement  there  were  four  locks  and 
dams  in  the  stream,  owned  and  controlled  by  the  Little  Kanawha  Navi- 

fation  Company,  which  afforded  slack-water  navigation  from  Parkers- 
urg  up  to  a  point  2  miles  above  Burning  Springs,  W.  Va.,  or  a  total 
distance  upstream  from  Parkersburg  of  41  miles.  Above  Burning 
Springs  the  river  was  much  obstructed  by  logs,  snags,  bowlders,  leaning 
trees,  etc.,  rendering  the  floating  of  timber,  the  principal  commodity, 
very  hazardous. 

The  original  project,  adopted  in  1877,  provided  for  the  removal  of 
Beaver  and  Nailor  Bend  rocks.  53  ana  54  miles,  respectively^  above 
Parkersburg,  and  for  clearing  the  stream  above  Burning  Springs  of 
snags  and  overhanging  and  fallen  trees. 

There  was  addea  to  the  original  project,  by  the  act  of  Congress  of 
June  14,  1880,  provision  for  the  construction  of  a  lock  and  dam  2  miles 
above  Burning  Springs. 

The  amount  expended  up  to  June  30,  1899,  was  $212,426.63.  At 
that  date  the  upper  pail  of  the  stream  had  been  placed  in  a  fair  con- 
dition for  timber-floating  purposes,  so  that,  on  moderate  rises,  light- 
draft  steamboats  could  run  as  far  as  Grantsville,  77  miles  above 
Parkersburg.  The  lock  and  dam,  known  as  No.  5  of  the  system,  and 
their  appurtenances,  2  miles  above  Burning  Springs,  were  completed 
and  opened  to  navigation  on  December  2,  1891.  This  lock  ana  dam 
and  the  four  locks  and  dams  owned  by  the  navigation  company  afford 
4  feet  of  slack- water  navigation  up  to  Creston,  48  miles  above  Parkers- 
burg, when  the  supply  of  water  in  the  stream  is  greater  than  the 
lea^ge  through  the  dams  of  the  navigation  company,  the  condition 
of  which  is  fully  described  in  the  Annual  Report  of  the  Chief  of 
Engineers  for  1896,  pages  2520-2525. 

During  the  fiscal  year  ending  June  30,  1900,  obstructions  were 
removed  from  the  channel  between  Glennville,  102^  miles  above 
Parkersburg,  to  Dam  No.  5,  401  miles  above  Parkersburg.  Work 
was  suspended  on  October  10,  1899. 

While  the  work  did  not  result  in  any  increased  depth  of  navigable 
channel  it  facilitated  the  operation  of  light-draft  craft. 

The  maximum  draft  which  can  be  carried  at  mean  low  water  over 
the  shoalest  place  in  the  part  of  the  river  under  improvement  is  6 
inches. 

A  statement  of  commerce  on  this  river  is  given  under  the  report  for 
operating  and  care  of  lock  and  dam  on  Little  Kanawha  River,  West 
Virginia. 

July  1,  1899,  balance  unexpended $991.37 

June  30,  1900,  amount  expended  during  fiscal  year 819. 63 

Tuly  1,  1900,  balance  unexpended 171.74 

(See  Appendix  118.) 
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li.,  Operatmg  and  care  of  lock  omcL  dam  oi\  Little  Kanawha  River ^ 
West  Virginia. — ^The  lock  and  dam,  known  as  No.  6  of  the  system, 
and  located  about  2  miles  above  Burning  Springs,  W.  Va. ,  or  about  41 
miles  above  Parkersburg,  W.  Va.,  were  constructed  under  the  addi- 
tional project  for  improving  Little  Kanawha  River,  West  Virginia, 
adopted  in  1880.  Lock  No.  5  was  opened  to  navigation  on  December 
2,  1891,  and  has  been  in  condition  to  be  operated  ever  since  that  date, 
with  the  exception  of  a  few  days  when  it  was  closed  for  minor  repairs. 
When  the  supply  of  water  in  the  stream  is  more  than  the  leakage 
through  the  four  dams  owned  and  operated  by  the  Little  Kanawha 
Navigation  Company  below  No.  5,  4  feet  of  slack-water  navigation  is 
afforded  in  this  stream  from  its  mouth  at  Parkersburg,  W.  Va.,  up  to 
Creston,  W.  Va.,  about  50  miles  above  Parkersburg. 

The  character  of  the  four  lockj  and  dams  controlled  by  the  naviga- 
tion company  below  No.  5  and  their  condition  are  described  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1895.  pages  2520-2525. 

The  amount  expended  up  to  June  30,  1899,  was  $21,518.68  in  oper- 
ating the  lock  and  making  minor  repairs  to  the  lock,  dam,  and 
appurtenances. 

On  June  30,  1899,  the  work  was  in  good  condition. 

The  amount  expended  during  the  fiscal  year  ending  efune  30,  1900, 
was  $2,421.61.  With  this  sum  the  lock,  dam,  and  appurtenances  have 
been  operated  and  cared  for,  necessary  repairs  have  been  made,  and 
about  1,750  square  feet  of  the  terreplein  have  been  paved. 

At  the  close  of  the  year  the  lock  was  in  good  working  order. 

The  depth  at  pool  level  over  the  lower  sill,  which  is  the  shoalest  part 
of  the  lock,  is  4  feet.  When  the  pool  below  is  drained  down  by  reason 
of  leaks  in  the  dam  below  the  depth  is  less. 

During  the  year  navigation  was  suspended  for  one  hundred  and 
twenty  days  due  to  low  water  in  the  pool  below,  and  for  twenty  days 
due  to  ice. 

The  commerce  that  has  passed  Lock  No.  6  since  it  was  opened  to 
navigation,  and  which  has  consisted  almost  wholly  of  timber,  is  as 
follows: 


Fiscal  year —  Tons. 

1896 105,212 

1897 176,169 

Calendar  year — 

1897 127,943 

1898 122,405 

1899 138,664 


Fiscal  vear —  Tons. 

1890 140,115 

1891 190,688 

1892 244,254 

1893 137,072 

1894 106,412 

1895 179,240 

(See  Appendix  114.) 

5,  Kanawha  Rimer ^  West  Virginia. — This  river  flows  through  a 
region  rich  in  mineral  wealth,  especially  coal  and  salt.  It  was  origi- 
nally divided  into  a  number  of  pools  separated  by  shoals  of  gravel  and 
coarse  sand,  which  were  the  principal  obstructions  to  navigation  dur- 
ing the  low-water  period  of  each  year,  there  being  but  a  few  inches  of 
water  on  the  shoal  places  at  such  times.  Navigation  was  practically 
suspended  in  summer. 

The  original  project,  adopted  in  1873,  provided  for  removing  large 
bowlders  from  tne  channel,  excavating  channels  through  the  shoals,  and 
constructing  riprap  dams  and  dikes,  the  object  being  to  increase  the 
depth  of  water  on  the  shoal  places  so  as  to  enable  towboats  to  use  the 
stream  for  a  longer  period  each  year  than  its  natural  condition  permitted. 
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The  modified  project,  adopted  in  1875,  provided  for  obtaining  the 
depth  of  6  feet  of  water  all  the  year  round  throughout  the  whole  river, 
96  nailes,  by  the  construction  of  locks  with  movable  dams  from  the 
mouth  in  the  Ohio,  at  Point  Pleasant,  W.  Va.,  up  to  Paint  Creek,  about 
79  miles  above  Point  Pleasant,  and  locks  with  fixed  dams  above  Paint 
Creek,  the  declivity  of  the  river  above  Paint  Creek  being  too  great  to 
permit  of  the  advantageous  use  of  movable  dams.  The  original  esti- 
mated cost  of  this  improvement  was  placed  at  $4,153,000.  This  sum 
was  somewhat  lessened  by  reducing  the  total  number  of  locks  and  dams 
from  12  to  11,  one  of  the  locks  and  dams  originally  estimated  for  in  the 
lower  portion  of  the  river  having  been  found,  after  more  detailed  exami- 
nation, to  be  unnecessary .  The  original  project  also  provided  for  three 
locks  with  fixed  dams  in  the  upper  part  of  the  river;  only  two  of  these 
have  been  constructed,  Nos.  2  and  3,  the  construction  of  No.  1  having 
been  dispensed  with  until  its  necessity  shall  become  more  apparent. 
B;^  dropping  these  two  locks  and  dams  from  the  original  project  the 
ori^nal  estimate  was  reduced  by  about  $600,000.  However,  the  revised 
estmoate  of  1892  (Annual  Report  of  the  Chief  of  Engineers  for  1892, 
pp.  204^2044)  showed  that  $1,305,700  still  remained  to  be  supplied  by 
Congress  in  order  to  complete  the  project.  This  amount  was  appro- 
priated by  the  acts  of  July  13, 1892,  March  3, 1893,  and  March  2, 1895. 
The  estimate  of  1892  was  made,  however,  before  the  exact  site  of  Lock 
and  Dam  No.  11  had  been  selected,  before  a  thorough  knowledge  of 
the  amount  of  dredging  between  locks  was  had,  and  before  the  exist- 
ence of  the  law  limiting  a  day's  work  of  a  Government  employee  to 
eight  hours.  A  revised  estimate  was  therefore  found  necessary  in  1896, 
and  the  amount  of  it,  $273,000,  was  appropriated  in  the  sundrv  civil 
act  of  June  4, 1897.  It  is  thought  the  project  may  be  completed  with- 
out further  appropriations. 

Up  to  June  30,  1899,  there  was  expended  under  the  original  project 
of  1873  $50,000,  and  under  the  modified  project  of  1875  a  total  of 
$3,944,029.67. 

Locks  and  Dams  Nos.  2  to  11,  inclusive,  had  been  finished  and  opened. 
A  large  amount  of  dredging  and  channel  work  had  been  accomplished 
and  the  necessary  plant  procured  and  operated.  To  complete  the  proj- 
ect from  pool  No.  2  to  tne  mouth  of  the  river  required  only  the  con- 
struction of  some  of  the  lock  houses,  the  continuance  and  completion 
of  the  dredging  and  channel  work,  and  the  renewal -of  some  of  the  plant 
for  this  purpose. 

The  expenditures  during  the  fiscal  year  ending  June  30,  1900,  have 
resulted  in  finishing  four  lock  houses  and  partially  finishing  four  more; 
in  the  purchase  of  a  new  crane  boat;  in  clearing  certain  channels  and 
the  approaches  to  locks  of  obstructions,  and  in  the  preparation  of  plans 
and  specifications  for  a  new  towboat. 

The  sum  of  $2,214  was  awarded  in  the  United  States  Court  of  Claims 
to  M.  Alfred  Pasqueau,  for  the  use  of  his  patented  heurter  in  certain 
of  the  dams. 

Suits  were  filed  in  the  United  States  Court  of  Claims  by  Carkin, 
Stickney  &  Cram,  contractors  for  Lock  No.  7,  and  by  Zimmerman, 
Truax  &  Sheridan,  contractors  for  Locks  and  Dams  Nos.  9  and  10, 
claiming  certain  sums  alleged  to  be  due  for  extra  work  under  the 
contracts. 

The  maximum  draft  which  can  be  carried  at  the  shoalest  part  of  the 
slack-water  system  at  mean  low  water  is  6  feet. 
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Commercial  statistics  are  given  in  the  report  for  operating  and  care 
of  locks  and  dams  on  Kanawha  River. 

July  1,  1899,  balance  unexpended $214, 170. 33 

June  30,  1900,  amount  expended  during  fiscal  year 18, 981.  72 

July  1,  1900,  balance  unexpended 195,188.61 

July  1,  1900,  outstanding  liabilities $44. 46 

July  1,  1900,  amount  covered  by  uncompleted  contracts 3, 493. 20 

3,537.66 

July  1,  1900,  balance  available 191,650.95 

(See  Appendix  115.) 

6.  Operating  and  care  of  locks  and  dams  on  Kanawha  River^  West 
Virginki, — Slack-water  navigation  on  the  Kanawha  River  extends 
from  Lock  No.  11,  at  Point  rleasant,  li  miles  above  the  Ohio  River, 
to  Loup  Creek  Shoal,  90  miles  above  the  Ohio  River.  There  are  10 
locks  with  dams,  2  of  which  are  fixed  and  8  movable,  on  the  Chanoine 
system.  The  locations  are  given  in  the  Annual  Report  of  the  Chief 
of  Engineers  for  1899,  page  428.  As  these  locks  and  dams  have  from 
time  to  time  been  opened  to  navigation,  the  maintenance  of  them  has 
devolved  upon  the  indefinite  appropriation  of  July  5,  1884,  for  oper- 
ating and  care  of  canals  and  other  works  of  navigation.  Projects  and 
estimates  for  this  work  are  submitted  annually.  At  the  close  of  the 
fiscal  year  ending  June  80,  1899,  the  entire  system  was  so  maintained. 
The  total  disbursements  up  to  that  date  had  been  $342,793.86,  which 
had  been  used  in  the  current  work  of  operating  and  caring  for  the 
finished  locks  and  dams,  making  renewals  of  those  parts  of  the  works 
which  had  deteriorated  from  use  and  exposure,  and  in  dredging  deposits 
from  tlie  lock  chambers  and  entrances  and  from  the  channels  between 
the  locks,  which  had  been  originally  formed  by  dredging,  under  the 
appropriations  for  "Improving  Great  Kanawha  River." 

l)uring  the  year  ending  June  30, 1900,  the  system  has  been  operated 
and  kept  in  repair.  Navigation  was  interrupted  for  28  days  at  the 
fixed  dams  by  ice  and  by  high  water.  At  the  movable  dams  there  was 
no  interruption  to  navigation,  except  at  Nos.  4  and  5.  Lock  No.  4 
was  closed  from  November  to  May  for  the  purpose  of  replacing  the 
gates.  During  the  greater  part  of  this  time,  however,  there  was  no 
interruption  to  navigation  from  that  cause,  since  the  dam  was  down 
and  boats,  if  running,  could  use  the  navigable  pass.  At  No.  5  an  acci- 
dent to  the  gates  caused  locking  to  be  suspended  for  48  hours.  On 
the  last  day  of  the  fiscal  year  the  trestles  of  the  weir  of  Dam  No.  6 
were  seriously  injured  by  rafts,  logs,  and  drift  canied  down  upon 
them  from  Elk  River,  4  miles  above,  from  which  they  had  been  floated 
out  by  a  violent  and  sudden  flood,  due  to  a  cloudbui'st.  The  wickets 
of  the  dam  were  uninjured,  and  the  accident  will  cause  practically  no 
interruption  to  navigation. 

Great  assistance  has  been  afforded  to  the  coal  trade  during  the  year 
by  the  use  of  the  water  in  the  Kanawha  River  pools  to  augment  small 
rises  in  the  Ohio  River,  thus  creating  in  the  latter  a  stage  of  water 
suflScient  to  carry  to  market  the  boats  and  barges  accumulated  at  the 
lower  end  of  tne  Kanawha  River.  This  operation  was  attempted 
experimentally  for  the  first  time  on  November  6,  1899,  and  has  been 
tried  twice  since  then  with  marked  success. 

The  amount  expended  during  the  fiscal  year  ending  June  30,  1900, 
was  $45,215.73. 
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The  commerce  of  the  Kanawha  River  since  1880  has  l>een  as  follows: 


Fiscal  year —  Tons. 

1890 1,127,232 

1891 1,225,355 

1892 1,360,750 

1893 1,116,537 

1894 1,222,530 

1895 1,082,342 


Fiscal  year—  Tons. 

1886 1,162,782 

1897 1,124,843 

Calendar  year — 

1897..... 832,002 

1898 1,244,334 

1899 1,124,364 


The  shipment,  by  river,  of  coal,  which  is  the  principal  commodity, 
in  1875,  when  the  improvement  began,  was  about  one-sixth  of  its 
present  volume. 

(See  Appendix  116.) 

7.  Elk  River ^  West  Virginia. — This  stream  is  one  of  the  chief  tribu- 
taries of  the  Kanawha  River,  emptying  into  it  at  Charleston,  W.  Va. 
Its  course  is  tortuous,  but  the  country  through  which  it  flows  is  rich 
in  minerals  and  well  fitted  for  agriculture  and  grazing.  The  stream 
was  originally  much  obstructed  by  snags,  roclS,  overhanging  trees, 
and  was  a  succession  of  pools  separated  by  rapids  at  shoals,  over  which 
latter,  during  dry  seasons,  there  was  but  a  few  inches  of  water. 

The  project  was  adopted  in  1878  (Annual  Report  of  the  Chief  of 
Engineers  for  1876,  pp.  166-176),  and  provided  for  improving  the 
stream  for  bateau  navigation  by  cutting  sluices  through  the  shoals. 
The  estimated  cost  of  this  "open"  navigation  was  placed  at  §100,000. 

Up  to  June  30,1899,  $27,250.41  had  been  expended,  which  had  resulted 
in  the  removal  of  snags,  rocks,  overhanging  trees,  the  construction  of 
cheap  regulating  dams  to  concentrate  the  water  at  some  of  the  worst 
shallow  places,  and  the  making  of  narrow  sluices  through  some  of  the 
rapids  and  shoals,  so  as  to  aid  the  transportation  of  country  produce 
downstream  in  small  boats  and  the  return  of  the  latter  with  merchan- 
dise, and  also  the  floating  of  timber  to  market. 

At  that  date  the  river  was  available  for  the  class  of  traffic  for  which 
it  had  been  improved.  No  work  was  going  on,  but  preparations  were 
in  progress  to  begin  at  an  early  date,  with  the  balance  of  available 
funds,  the  expenditure  of  which  had  been  ordered  by  the  river  and 
harbor  act  of  March  3,  1899. 

On  July  22, 1899,  work  was  resumed  and  carried  on  until  November 
22,  1899,  clearing  about  113  miles  of  the  channel. 

At  the  close  of  the  fiscal  year  the  river  was  in  better  condition  for 
navigation  than  it  has  been  tor  some  years;  but  no  steamboats  are  run- 
ning. 

A  preliminary  examination  of  the  river  was  made  in  compliance  with 
the  provisions  of  the  river  and  harbor  act  appro\  ed  March  3,  1899. 
Report  thereon  was  printed  in  House  Doc.  No.  70,  Fifty-sixth  Con- 
gress, first  session,  and  is  also  submitted  herewith  as  Appendix  1 1 16. 

The  maximum  draft  which  can  be  carried  at  mean  low  water  over 
the  shoalest  part  of  the  improved  river  is  about  2  feet. 

Commercial  statistics. 


Fiscal  veai^—  Tons. 

1883 24,790 

1884 30,700 

1885 33,500 

1886 68,510 

1888 71,150 

1889 70,200 

1890 89,880 

1891 103,700 

1892 139,800 


Fiscal  vear —  Tons. 

1893 125,400 

1894 92,630 

1895 112, 100 

1896 92, 000 

Calendar  vtar — 

189 7  /. 72, 707 

1898 55,500 

1899 51,800 
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This  commerce  has  consisted  almost  entirely  of  timber — logs,  lumber, 
ties,  and  staves. 

July  1,  1899,  balance  unexpended $3,249.59 

June  30,  1900,  amount  expended  during  fiscal  year 2, 996. 46 

July  1,  1900,  balance  unexpended 253.13 

{Amount  ( estimated )  required  for  completion  of  existing  project 69, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  117.) 

8.  Gavley  Biver^  West  Virginia. — The  country  at  the  head  waters  of 
this  stream  and  its  tributaries  is  covered  with  forests  of  the  finest 
timber.  For  the  first  12  miles  from  its  mouth  in  the  Kanawha 
Kiver,  or  junction  with  New  River,  the  Gauley  falls  only  4  feet  per 
mile;  in  the  next  26  miles  its  fall  is  nearly  34  feet  per  mile,  in  a  gorge, 
the  hills  on  either  side  being  several  hundred  feet  high  and  almost  per- 
pendicular, and  the  stream  full  of  bowlders,  some  very  large,  and  so 
numerous  as  to  justify  the  name  of  ''Roughs  of  Gauley"  which  has 
been  given  that  section. 

The  project  was  adopted  in  1888  (Annual  Report  of  the  Chief  of 
Engineers  for  1888,  pp.  1761-1767),  and  provided  for  2-foot  navigation 
for  bateaux  carrying  8  to  10  tons,  and  for  rafts  of  logs,  sawed  stuff, 
railroad  ties,  etc.,  from  the  mouth  of  the  river  to  the  foot  of  the 
Roughs,  about  12  miles,  and  for  improving  the  condition  of  the 
Roughs  for  about  28  miles  farther,  by  blasting  down  the  huge 
bowlders  which  formed  such  formidable  obstructions. 

The  sum  of  $11,359.35  was  expended  up  to  June  30, 1899,  principally 
bejow  the  Roughs,  in  providing  and  maintaining  2-foot  navigation 
for  bateaux  and  for  rafts,  and  in  commencing  work  at  the  Roughs. 

On  August  30,  1899,  work  which  had  been  suspended  since  the 
autumn  of  1894  was  resumed  between  Carnifax  Ferry  and  Sugar 
'  Creek,  a  distance  of  18  miles.  Operations  were  suspended  on  Novem- 
ber 14,  1899.  The  work  was  done  at  the  head  of  the  Roughs,  above 
the  part  of  the  river  at  which  the  previous  appropriations  had  been 
expended.  The  result  was  to  enable  logs  to  be  floated  over  the  part 
of  the  channel  where  the  work  was  done  at  a  stage  lower  by  5  feet 
than  hitherto.  There  is  no  commerce  on  the  river  except  timber,  and 
the  indications  are  that  even  this  will  practically  cease  so  soon  as  the 
region  obtains  facilities  for  shipping  lumber  by  rail. 

The  maximum  draft  at  mean  low  water  for  the  first  10  miles  is  about 
3  feet;  above  that  point,  less  than  1  foot. 

July  1, 1899,  balance  unexpended $3,640.65 

June  30, 1900,  amount  expended  during  fiscal  year 3,331.95 

July  1, 1900,  balance  unexpended : 308.70 

July  1, 1900,  outstanding  liabilities 4.50 

July  1, 1900,  balance  available 304.20 

{Amount  (estimated )  required  for  completion  of  existing  project. 60, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  118.) 
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9.  Guyandot  Eiver^  West  Virginia, — ^The  stream  was  practically 
closed  before  work  was  commenced.  It  was  once  improved  bv  the 
State  of  Virginia  by  the  construction  of  six  timber  locks  and  oams. 
These  structures  decayed,  were  abandoned,  and  became  themselves 
obstructions  to  navigation.  They  were  finally  carried  away  by  floods, 
and  at  the  time  the  improvement  was  commenced  by  the  United  States 
the  principal  obstructions  were  snags,  rocks,  shoals,  and  overhanging 
trees. 

The  approved  project  for  the  improvement  of  this  river,  adopted  in 
1878,  provides  for  obtaining  a  clear  channel  for  a  distance  of  122  miles 
upstream  from  its  mouth,  with  a  width  of  from  30  to  60  feet,  and  with' 
a  least  depth  of  18  inches  during  five  months  of  the  year,  the  same  to 
be  obtained  by  the  removal  of  obstructions,  such  as  logs,  snags,  stumps, 
rocks,  and  overhanging  trees,  and  by  the  construction  of  low  stone 
dikes  at  shoals,  so  as  to  concentrate  and  increase  the  depth  of  water  at 
such  points. 

The  purpose  of  the  improvement  is  to  aid  light-draft  steamboat  navi- 
gation m  the  lower  portion  of  the  stream  and  the  floating  of  timber 
down  to  the  Ohio  and  thence  to  market.  The  work  is  done  by  hire  of 
labor. 

Up  to  June  30, 1899,  $21,503.69  had  been  expended,  resulting  in  the 
partial  improvement  of  the  river  for  the  distance  of  119  miles  upstream 
from  its  mouth,  removing  snags,  logs,  etc.,  cutting  passageways 
through  old  dams,  and  constructing  low  dams  of  loose  stones  to  deepen 
the  water  on  shoals. 

At  that  date  the  improvement  was  available  for  logs  and  light-draft 
steamers.  The  usefulness  of  the  river  was  restricted  by  two  dams, 
Peck's  and  Lambert's,  respectively  about  73  and  54:  miles  above  the 
mouth. 

In  the  river  and  harbor  act  of  March  3, 1899,  Congress  appropriated 
$1,000  for  maintenance  of  the  improvement  and  ordered  a  preliminar}'^ 
examination  of  the  lower  50  miles  of  the  river. 

The  appropriation  was  expended  in  field  work  during  the  past  year, 
clearing  many  obstructions  from  the  lower  50  miles  of  the  channel. 
The  preliminaiy  examination  was  made,  and  report  thereon,  dated  Sep- 
tember 13,  1899,  was  transmitted  to  Congress  and  printed  in  House 
Doc.  No.  64,  Fifty -sixth  Congress,  first  session,  and  is  also  submitted 
herewith  as  Appendix  1 1 17. 

On  June  30,  1900,  the  conditions  as  to  availability  for  commerce 
remained  the  same  as  at  the  close  of  the  preceding  fiscal  year. 

The  maximum  draft  that  could  be  carried  June  30, 1900,  at  mean  low 
water,  over  the  shoalest  part  of  the  locality  under  improvement,  was 
about  20  inches. 

Commercial  statistics. 


Fiscal  year —  Todb. 

1891 61,128 

1892 103,800 

1893 182,250 

1894 141,221 

1895 247,400 

1896 202,000 


Fiscal  year—  Tons. 

1897 143,300 

Calendar  year — 

1897 190,000 

,  1898 158,000 

1899 110,000 
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The  commerce  consists  almost  entirely  of  timber,  cross-ties,  etc. 

July  1,  1899,  balance  unexpended $996. 31 

June  30,  1900,  amount  expende<l  daring  fiscal  year 996. 09 

July  1,  1900,  balance  unexpended .22 

(See  Appendix  119.) 

10,  Big  SancLy  River ^  West  Virginia  and  Kervtucky. — In  its  original 
condition  this  river  and  its  forks  were  much  obstructed  by  rocks,  bars, 
sna^s,  and  leaning  trees.  During  the  low-water  period  of  each  year 
navigation  was  practically  suspended. 

The  original  project,  providing  for  the  removal  of  rocks,  snags,  and 
overhanging  trees  from  the  main  stream  and  the  Levisa  and  Tug  forks, 
which  unite  at  the  town  of  Louisa,  Ky.,  to  form  the  main  stream,  was 
for  "  improving  Big  Sandy  River  from  Catlettsburg,  Ky.,  to  the  head 
of  navigation,"  and  was  adopted  in  1878  (Annual  Report  of  the  Chief 
of  Engineers  for  1875,  pp.  756-769).  This  improvement  was  for  the 
purpose  of  aiding  light-draft  steamboat,  push  boat,  and  rafting  naviga- 
tion on  the  main  river  and  the  Tug  and  Levisa  forks. 

In  1880  the  appropriations  for  the  forks  were  made  distinct  from 
that  for  the  main  river,  and  three  works  resulted,  which  remained  sep- 
arate until  the  appropriation  of  March  3, 1899.  At  the  same  time  the 
project  of  1878,  for  the  improvement  of  the  Big  Sandy  proper,  was  so 
modified  as  to  provide  for  the  construction  of  a  lock  and  fixed  dam  in 
that  stream  at  Louisa,  immediately  below  the  junction  of  Levisa  and 
Tug  forks.  In  1891,  after  the  lock  and  a  portion  of  the  fixed  dam  at 
Louisa  had  been  completed,  the  protests  of  those  interested  in  the 
timber  business  against  a  fixed  dam  caused  the  substitution  of  a  needle 
(movable)  dam  for  the  proposed  fixed  dam.  This  change  of  project 
was  approved  November  20, 1891. 

The  present  project,  submitted  April  27,  1898,  and  adopted  in  the 
river  and  harbor  act  of  March  3,  1899,  contemplates  carrying  slack 
water  from  the  Ohio  River  to  Pikeville  on  Levisa  Fork,  and  the  mouth 
of  Fond  Creek  on  Tug  Fork,  by  the  construction  of  21  locks  and  mov- 
able dams,  in  addition  to  the  one  already  built  below  Louisa.  The  cost 
of  these  additional  works  is  estimated  at  $4,725,000. 

Up  to  June  30,  1899,  the  expenditures  had  aggregated  $381,339.70, 
with  results  as  follows: 

Under  the  project  for  the  removal  of  obstructions  the  channel  had 
been  cleared  and  maintained  from  1878  to  1880. 

Under  the  modified  projects  of  1880  and  1891,  a  lock  and  movable 
needle  dam  had  been  finished  and  opened  to  navigation.  As  this  dam 
is  the  only  one  yet  built  on  the  river,  it  has  little  influence  on  the  gen- 
eral commerce. 

The  survey  provided  for  in  the  act  of  March  3,  1899,  had  also  been 
begun. 

During  the  fiscal  year  ending  June  30, 1900,  nothing  was  done  toward 
removing  obstructions  in  the  main  river,  for  lack  of  funds.  The  office 
building  and  lock  grounds  were  improved  somewhat  with  a  small  bal- 
ance available  for  this  purpose.  Under  the  appropriation  of  March  3, 
1899,  sites  for  two  Iocks  and  dams  below  Louisa  were  selected,  and 
nearly  all  of  the  necessary  land  was  purchased.  Plans  for  Lock  No.  1,  at 
Catlettsburg,  were  appioved,  and  bids  for  the  work  were  invited,  but 
no  contract  has  yet  been  made,  as  it  was  not  apparent  from  the  pro- 
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posals*received  that  the  two  locks  and  dams  could  be  completed  within 
the  limit  of  the  authoritv  for  continuing  contracts  granted  in  the  act 
of  March  3,  1899,  whicli  limit  was  less  by  10  per  cent  than  the  esti- 
mated cost  of  the  work,  as  stated  in  the  report  upon  which  the  legisla- 
tion was  based. 

The  field  work  of  the  survey  was  practically  finished  and  the  plot- 
ting begun. 

The  work  done  was  necessary  to  prepare  for  the  construction  of  the 
locks  and  dams  contemplated  for  the.  future,  but  from  its  nature  can 
not  in  itself  give  any  increased  facilities  to  commerce. 

The  maximum  draft  which  can  be  carried  at  mean  low  water  over 
the  shoalest  part  of  the  river  below  Pikeville  and  Pond  Creek  is  20 
inches* 

Commercial  statistics. 


Fiscal  year—  Tons. 

1890 268,582 

1891 277,303 

1892 455,926 

1893 466,723 

1894 297,800 

1895 545,910 


Fiscal  year —  Tons. 

1896 471,382 

1897 414,500 

Calendar  year — 

1897 406,900 

1898 415, 400 

1899 328, 272 


The  above  is  the  commerce  of  the  three  streams — Big  Sandy  proper, 
from  Louisa,  Ky.,  to  its  mouth  in  the  Ohio  at  Catlettsburg,  Ky.,  a 
distan<5)&  of  26  miles,  and  of  Levisa  and  Tug  forks,  which  unite  at 
LiOuisa  to  form  the  main  river.  .  This  commerce  consists  of  timber  and 
farm  products.  The  amount  can  not  well  increase  until  slack  water 
has  been  extended  by  additional  dams  above  and  below  the  single  dam 
now  in  place. 

The  country  bordering  Levisa  and  Tug  forks  abounds  in  bituminous, 
cannel,  and  coking  coal  of  good  quality,  but  it  remains  undeveloped 
for  lack  of  transportation  facilities.  All  the  appropriations  made  since 
1880  for  the  main  river  have  stipulated  that  the  funds  should  be 
expended  in  constructing  the  lock  and  dam  near  Louisa,  so  that  noth- 
ing has  been  done  toward  the  removal  of  natural  obstructions  in  the 
main  river  between  the  lock  and  Catlettsburg  for  about  seventeen  years. 
This  portion  of  the  river  has  become  more  or  less  obstructed  in  that 
time,  and  it  is  estimated  that  these  obstructions  may  be  cleared  out  at 
a  cost  of  $2,000. 

Of  the  limiting  sum  fixed  by  Congi'ess  for  the  two  locks  and  dams 
below  Louisa  only  $140,000  remains  to  be  appropriated,  and  this 
amount  is  included  in  the  estimates  to  be  considered  by  the  committees 
of  Congress  in  connection  with  the  preparation  of  the  next  sundry 
civil  bul.  Inasmuch,  however,  as  it  is  now  estimated  that  $70,000  in 
addition  to  this  sum  will  be  required  to  complete  the  works,  an  estimate 
of  $70,000  has  been  inserted  in  the  estimates  to  be  considered  by  the 
committees  having  in  charge  appropriations  for  the  improvement  of 
rivers  and  harbors,  the  total  amount  (estimated)  required  to  complete 
the  two  locks  and  dams  being  $210,000. 

An  allotment  of  $1,000  for  snagging  was  made  July  7,  1900,  from 
the  appropriation  provided  by  the  emergency  river  and  harbor  act, 
approved  June  6,  1900. 

ENG  1900 32 


Digitized  by  VjOOQIC 


498         REPORT   OP   THE   CHIEF   OF   ENGINEERS,  U.  8.  ARMV. 

July  1,  1899,  balance  unexpended $48,660.30 

Amount  appropriated  by  sundry  civil  act  approved  June  6,  1900 280, 000. 00 

Amount  allotted  from  appropriation  contained  in  emergency  river  and 

harbor  act  approved  June  6,  1900 1,000.00 

329,660.30 
June  30,  1900,  amount  expended  during  fiscal  year   40, 563. 15 

July  1,  1900,  balance  unexpended 289,097.15 

July  1,  1900,  outstanding  liabilities 1,285.83 

July  1,  1900,  balance  available 1 287, 811. 32 

Amount  (estimated)  required  for  completion  of  existing  project 4, 395, 000. 00 

Amount  that  can  be  prontably  expended  in  fiscal  year  ending  June  30, 
1902,  in  addition  to  the  balance  available  July  1,  1900: 

For  works  of  improvement $210, 000. 00 

For  maintenance  of  improvement 1, 000. 00 

211,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor 
act  of  1899,  and  of  simdry  civil  act  of  June  4,  1897. 

(See  Appendix  1 1 10.) 

11.  Operatmg  and  care  of  loch  and  dam  on  Big  Samdy  River.,  West 
Vvrgvma  aTidKentiwky. — This  lock  and  dam,  located  near  Louisa,  Ky., 
was  finished  during  the  fiscal  year  of  1897j  under  appropriations  tor 
improving  Big  Sandy  River,  West  Virginia  and  Kentucky.  Its  effi- 
ciency as  an  aid  to  navigation  is  restricted  to  forming  a  pool  ip  the 
river,  since  it  is  the  only  one  yet  built  of  the  series. 

The  lock  has  a  depth  of  1  foot  9  inches  over  the  lower  sill  at  mean 
low  water,  and  of  11  feet  9  inches  over  the  upper  sill  at  pool  level. 
When  the  other  dams  of  the  series  have  been  built  the  minimum  depth 
at  pool  stage  will  be  6  feet.  The  lock  is  62  jfeet  wide  and  190  feet  long 
between  hollow  quoins.    The  navigable  pass  is  130  feet  wide. 

The  project  involves  operating  and  canng  for  the  lock  and  dam  with 
such  funds  as  may  annually  be  allotted. 

The  amount  expended  for  this  purpose  to  June  30,  1899,  was 
$5,168.34,  the  work  having  continued  since  July  1,  1897. 

On  June  30,  1899,  the  work  was  in  good  condition  and  available  for 
commerce. 

The  expenditures  during  the  fiscal  year  ending  June  30,  1900,  have 
been  $3,615.94,  and  have  resulted  in  protecting  a  portion  of  the  bank, 
in  making  certain  incidental  repairs,  and  in  operating  and  caring  for 
the  lock,  dam,  and  appurtenances. 

ConMnercial  statistics  for  this  work  are  given  in  the  report  for 
improving  Big  Sandy  River. 

(See  Appendix  1 1 11.) 

12.  Tv^  Fork  of  Big  Sandg  River .,  WestVirainia  and  Kentvjcky. — 
In  its  original  condition  this  stream  was  mucn  obstructed  by  rocks, 
snags,  logs,  and  overhanging  trees. 

"file  original  project,  adopted  in  1880,  for  improving  Big  Sandy  River 
and  its  forks  (Annual  Report  of  the  Chief  of  Engineers  for  1875,  pp. 
756-769),  provided  for  removing  the  natural  obstructions  in  the  stream 
and  the  construction  of  low  wing  dams  of  loose  stones  at  shoal  places, 
so  as  to  aid  the  floating  of  timber  and  light-draft  steamboat  navigation. 

The  present  project,  submitted  Aprir27, 1898,  contemplates  extend- 
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ing  slack  water  up  the  Tug  Fork  to  the  mouth  of  Pond  Creek  as  part 
of  the  unprovement  of  the  Big  Sandy  River. 

Until  1890  there  was  no  separation  in  the  appropriations  for  the  Big 
Sandy  River  and  its  forks.  Since  that  year  tne  appropriations  have 
1)een  made  separately  for  the  main  river  and  Tug  and  Levisa  forks. 

Reckoning  from  the  time  of  separation  of  the  appropriations  to  June 
30,  1899,  the  total  amount  spent  on  Tug  Fork  amounts  to  $27,733.89. 
This  expjenditure  has  resulted  in  the  material  improvement  of  naviga- 
tion, ^ving  increased  facilities  for  push  boats  at  low  water,  and  rafting 
and  light-draft  steamboats  at  moderate  stages,  for  the  distance  of  100 
miles  upstream  from  Louisa,  Ky. 

During  the  fiscal  year  field  work  under  the  original  project  has  been 
carried  on  with  the  appropriation  of  March  3, 1899,  the  channel  having 
been  cleared  of  rocks,  snags,  etc. ,  over  a  distance  of  60  miles. 

Under  the  modified  project  for  extending  slack  water  up  the  forks, 
a  survey  was  continuea,  which  is  reported  under  the  head  of  improving 
Biff  Sandy  River. 

The  maximum  draft  that  could  be  carried  June  30, 1900,  at  mean  low 
water  over  the  shoalest  part  of  the  improvement  was  about  20  inches. 

The  commerce  for  the  last  three  years  has  been: 

Calendar  year —  Tons. 

1897 135,000 

1898 130,400 

1899 : 128,200 

No  material  increase  can  be  hoped  for  until  the  slack- water  system 
has  been  carried  up  the  fork  some  distance  above  Louisa. 

July  1,  1899,  balance  unexpended $1, 516. 11 

June  30,  1900,  amount  expended  during  fiscal  year 1, 488. 96 

July  1,  1900,  balance  unexpended 27.15 

'Amount  that  can  be  profitably  expended  in  fiscal  ^ear  ending  June  30, 
1902,  for  maintenance  of  miprovement,  in  addition  to  the  balance 
unexpended  July  1,1900 1,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867,  oi  section  7  of  the  river  and  harbor  act 
of  1899,  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  1 1 12.) 

13.  Levisa  Fork  of  Big  8cmd/y  River .^  Kentucky^ — In  its  original 
condition  this  stream  was  much  obstruct^  by  rocks,  snags,  logs,  and 
overhanging  trees. 

The  original  project,  adopted  in  1880,  for  improving  Big  Sandy 
River  and  its  forks^( Annual  Keportof  the  Chief  of  Engineers  for  1875, 
pp.  756-769)  provided  for  removing  the  natural  obstructions  in  the 
stream  and  the  construction  of  low  wing  dams  of  loose  stones  at  shoal 
places,  so  as  to  aid  the  floating  of  timber  and  light-draft  steamboat 
navigation. 

The  present  project,  submitted  April  27, 1898,  contemplates  extend- 
ing slack  water  up  the  Levisa  Fork  to  Pikeville  as  part  oi  the  improve- 
ment of  the  Big  Sandy  River. 

Until  1890  there  was  no  separation  in  the  appropriations  for  the 
Big  Sandy  River  and  its  forks.  Since  that  year  the  appropriations 
have  been  made  separately  for  the  main  river  and  Tug  and  Levisa  forks. 

Reckoning  from  the  time  of  separation  of  the  appropriations  to  June 
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30,  1899,  the  total  amount  spent  on  Levisa  Fork  amounts  to  $26,724:. 43. 
This  expenditure  has  resulted  in  the  material  improvement  of  naviga- 
tion, giving  increased  facilities  for  push  boats  at  low  water,  and  raftmg 
and  li^ht-draf  t  steamboats  at  moderate  stages. 

During  the  fiscal  year  field  work  under  the  original  project  has  been 
carried  on  with  the  appropriation  of  March  3, 1899,  the  channel  having 
been  cleared  of  sna^,  rocks,  etc.,  over  a  distance  of  68  miles. 

An  allotment  of  f  1,000  for  snagging  was  made  July  7,  1900,  from 
the  appropriation  contained  in  the  emergency  river  and  harbor  act 
approved  June  6,  1900. 

Under  the  modified  project  for  extending  slack  water  up  the  forks, 
a  survey  was  continued,  which  is  reported  under  the  head  oi  improving 
Big  Sandy  River. 

The  niaximum  draft  that  could  be  carried  June  30, 1900,  at  mean  low 
water,  over  the  shoalest  part  of  the  improvement,  was  about  20  inches. 

The  commerce  for  the  last  three  years  has  been: 

Calendar  year —  Tons. 

1897 220,800 

1898 211,300 

1899 • 158,250 

No  material  increase  can  be  hoped  for  until  the  slack-water  system 
has  been  carried  up  the  fork  some  distance  above  Louisa. 

July  1, 1899,  balance  unexpended '. $1,025.57 

Amount  allotted  from  appropriation  contained  in  emergency  river  and 
harbor  act  approved  June  6, 1900 1,000.00 

2,025.57 
June  30, 1900,  amount  expended  during  fiscal  year 955. 16 

July  1, 1900,  balance  unexpended , 1,070.41 

Amount  that  can  be  profitably  expended  in  fiscal  ^ear  ending  June  30, 
1902,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,1900 1,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 
of  1899,  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  1 1 13.) 

1^.  Kentucky  Ri/oer^  Kentucky. — At  the  time  the  project  was  adopted 
in  1879,  the  five  locks  and  dams  built  hj  the  State  of  Kentucky  many 
years  ago  were  in  a  dilapidated  condition  and  had  been  practically 
abandoned  and  allowed  to  go  to  ruin.  The  channel  was  also  much 
obstructed  by  snags  and  leaning  trees.  Portions  of  Dams  Nos.  1  and 
2,  on  the  lower  part  of  the  stream,  were  gone  entirely,  so  that  naviga- 
tion was  suspended. 

The  original  and  present  project  was  adopted  in  1879  (Annual 
Report  of  the  Chief  of  Engineers  for  1879,  pp.  1398-1422)  and  pro- 
vided for  repairing  and  rebuilding  the  five  old  locks  and  dams,  remov- 
ing snags,  logs,  and  other  obstructions,  and  extending  6-foot  slack- 
water  navigation  up  the  stream  to  Three  Forks,  a  distance  of  about 
261  miles  from  the  mouth  of  the  river  in  the  Ohio,  at  CarroUton,  Ky. 

Theamountexpendedto  June  30, 1899,was$l,822,771.14:.  The  result 
of  this  expenditure  was  the  repairing  and  rebuilding  of  five  old  locks 
and  dams  constructed  bv  the  State  of  Kentucky,  the  construction  and 
completion  of  Lock  and  Dam  No.  6,  the  practical  completion  of  No. 
7,  the  beginning  of  No.  8,  and  the  construction  of  a  dam  at  Beattyville. 

The  greatest  draft  which  could  be  carried  at  mean  low  water  through- 
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out  the  slack- water  svstem  from  Lock  No.  1  to  Little  Hickman,  139.8 
miles  from  the  mouth,  was  5.34  feet.  A  rock  ledge  at  the  entrance  to 
Lock  No.  2  is  the  shallowest  point.  Elsewhere  the  depth  is  6  feet  or 
more. 

Ordinary  low- water  depth  through  Lock  No.  1  and  to  the  Ohio  River, 
4  miles  below,  is  6  feet  or  more;  but  at  extreme  low  water  only  about 
2i  feet  can  be  carried  over  the  lower  sill  of  Lock  No.  1. 

The  old  Locks  Nos.  1  to  6,  inclusive,  built  by  the  State  have  145  feet 
available  length  and  38  feet  width,  and  can  pass  coal  barges  only 
singly.  Locks  Nos.  6  and  7,  built  by  the  United  States,  have  148  feet 
available  length  and  52  feet  width,  and  can  pass  two  coal  barges  at 
each  lockage. 

The  expenditure  during  the  year  ending  June  30, 1900,  has  resulted 
in  building  coal  bins  at  two  of  the  locks,  finishing  the  cribs  and  a  cul- 
vert at  No.  7,  nearly  finishing  the  masonry  and  cribs  at  No.  8,  clear- 
ing the  pool  of  No.  8  of  overhanging  trees,  selecting  the  site  of  No.  9 
and  preparing  the  papers  for  its  purchase  and  condemnation,  and  in 
certain  surveys  and  miscellaneous  work. 

The  availability  for  conmierce  remains  the  same  as  at  the  close  of 
the  last  fiscal  year.  The  maximum  draft  at  mean  low  water  which  can 
be  carried  over  the  shoalest  part  of  the  slack- water  system  is  6.34  feet. 
Above  the  slack- water  system  no  boats  can  run  at  a  low  stage. 

The  cost  of  the  complete  improvement  will  exceed  by  a  large  sum 
the  limit  of  authority  for  continuing  contracts  granted  by  existing 
legislation,  as  stated  m  the  Annual  Export  of  the  Chief  of  En^neers 
for  1899,  page  2514.  This  limit  will  probably  be  reached  while  the 
last  four  locks  and  dams  are  still  untouched  or  incomplete.  With 
the  existing  balance  it  is  proposed  to  complete  Lock  ancf  Dam  No.  8; 
purchase  sites  for  Nos.  9,  10,  11,  and  12;  make  plans  for  Nos.  9,  10, 
and  11;  build  lock  keepers'  houses  at  Nos.  9  and  10,  and  conmaence  con- 
struction of  Nos.  9  and  10.  With  the  amount  asked  for  the  fiscal 
year  ending  June  30,  1902,  it  is  proposed  to  complete  Lock  and  Dam 
No.  9,  contmue.work  on  No.  10,  build  lock  houses  at  No.  11,  and  make 
preliminary  arrangements  for  work  at  Nos.  11  and  12. 

Commercial  statistics  for  the  river  are  given  in  the  report  for  oper- 
ating and  care  of  locks  and  dams  on  Kentucky  River.  The  greatest 
total  of  shipping  passing  any  lock  was  203,237  tons. 

July  1,  1899,  balance  unexpended '. $483,723.06 

Amount  collected  from  bondsmen  of  O'Brien  &  Gulden,  failing  con- 
tractors, January  4.  1893 6,000.00 

Amount  appropriated  by  sundry  civil  act  approved  June  6,  1900 75, 000. 00 

664,723.06 
June  30,  1900,  amount  expended  during  fiscal  year 173, 131. 23 

July  1,  1900;  balance  unexpended 391,691.83 

July  1,  1900,  outstanding  liabilities $833.08 

July  1,  1900,  amount  covered  by  uncompleted  contracts. . .     68, 929. 69 

69, 762. 77 

July  1, 1900, balance  available 321,829.06 

Amount  (estimated)  required  for  completion  of  existing  prdect 2, 486, 000. 00 

Amount  that  can  be  profitably  expenaed  in  fiscal  year  ending  June 

30, 1902.  in  addition  to  the  balance  available  Juljr  l,  1900 150, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  18)56  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  1 1 14.) 
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15.  Operating  and  care  of  locks  amd  dams  on  Kentucky  Miver^  Ken- 
tucky.— At  the  time  the  United  States  acquired  possession  of  the  five 
locks  and  dams  on  this  stream  in  1880  navigation  was  practically  sus- 
pended on  account  of  the  fact  that  the  works  requirea  repairingand 
rebuilding.  These  five  locks  and  dams  were  built  by  the  State  of  Ken- 
tuckv  in  1835-1839,  and  from  1880  up  to  1885  were  extensivelyrepaired 
by  the  United  States  under  topropriations  for  improving  Kentucky 
River,  Kentucky.  Since  then  Locks  and  Dams  Nos.  6  and  7  have  been 
built  and  added  to  the  system,  and  No.  8  is  now  under  construction  and 
nearly  finished. 

As  these  locks  and  dams  have  been  opened  to  navigation,  the  main- 
tenance has  devolved  upon  the  indefinite  appropriation  of  July  5, 1884, 
for  operating  and  care  of  canals  and  other  works  of  navigation. 

At  present  7  locks  and  dams  are  so  maintained.  Eventually,  if  the 
plan  of  improvement  be  completed,  there  will  be  14  in  operation. 

The  work  is  done  by  hired  labor  under  projects  and  estimates  sub- 
mitted annually. 

The  total  expended  up  to  June  30, 1899,  was  1751,246. 09.  With  this 
sum  the  system  has  been  maintained  since  the  first  allotment  in  1885. 
there  being  at  first  5  and  now  7  locks  in  operation.  The  annual 
expenses  have  therefore  averaged  about  $50,000.  When  the  entire 
system  of  14  locks  is  to  be  provided  for,  the  annual  charges  will  prob- 
ably be  considerably  greater  than  this  amount. 

At  the  end  of  the  last  fiscal  year  the  system  was  in  good  navigable 
condition  for  boats  small  enough  to  pass  the  locks.  Some  repairs  were 
necessary. 

The  amount  expended  during  the  fiscal  year  ending  June  30,  1900, 
was  $58,726.97.  With  this  sum  the  locks  have  been  operated  and  the 
channels  maintained  in  navigable  condition.     . 

Practically  all  the  repairs  projected  for  the  year  were  finished. 
The  machinery  for  a  new  dredge  has  been  ordered,  and  will  be  sup- 
plied during  the  coming  season. 

On  June  30,  1900,  the  system  was  in  good  navigable  condition,  but 
many  paiis  are  nearly  worn  out  and  must  soon  be  renewed. 

T&e  maximum  drart  which  can  be  carried  over  the  shoalest  part  of 
the  slack- water  system  at  pool  level  is  5.34  feet.  At  dead  low  water 
boats  can  carry  only  about  2i  feet  out  of  the  Kentucky  into  the  Ohio. 

The  commerce,  in  tons  of  freight,  at  the  different  locks  for  the  last 
three  years  has  been  as  follows: 


Lock. 

Fiscal 
year  1897. 

Calen- 
dar year 
1898. 

Calen- 

No.l 

Tcm». 

54,499 

46,02S 

36,008 

87,247 

70,843 

60,822 

Tons. 

172,862 

169,060 

128,847 

130.613 

111,939 

94,970 
108,826 

Tons, 
208,237 

No.  2 

187,680 

No.  8 

160,482 

No.  4 

168,361 

No.  6 

182,966 

No.  6 

121,628 

No.  7 

127,000 

Average 

62,167 

181,017 

162,891 

(See  Appendix  1 1 15.) 
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EXAMINATIONS    AND    SURVEY    31ADE    IN    COMPLIANCE   WITH    UIVER  AND 
HARBOR  ACT  APPROVED  MARCH   8,  1899. 

The  preliminary  examinations  and  survey  of  the  following  localities, 
required  by  the  nver  and  harbor  act  of  March  3,  1899,  were  made  by 
the  local  engineer,  Capt.  Harry  F.  Hodges,  Corps  of  Engineers,  and 
reports  thei*eon  submitted  through  the  Division  Engineer,  Col.  Henry 
M.  Robert,  Corps  of  Engineers: 

i.  Prdijninary  examination  of  Elk  Jizver,  West  Virginia,  frora  its 
mouth  to  Sutton. — Captain  Hodges  submitted  report  September  25, 
1899.  In  his  opinion,  concurred  in  by  the  division  engineer  and  by  me, 
the  river  is  not  worthy  of  any  further  improvement  by  the  General 
Government.  The  report  was  transmitted  to  Congress  and  printed  in 
House  Doc.  No.  70,  Fifty-sixth  Congress,  first  session.  (See  also 
Appendix  1 1 16.) 

2.  Preliminary  examination  of  Chuyandot  Rvijer^  West  Virginia. — 
Captain  Hodges  submitted  report  September  13, 1899.  In  his  opinion 
the  river  is  not  worthy  of  further  improvement  by  the  General  Gov- 
ernment except  to  maintain  the  present  channel  free  from  obstructions, 
and  his  views  are  concurred  in  by  the  division  engineer  and  by  me. 
The  report  was  transmitted  to  Congress  and  printed  m  House  Doc.  No. 
64,  Fifty -sixth  Congress,  first  session.     (See  also  Appendix  1 1 17.) 

3.  Survey  of  Bw  SaTidy  River ^  West  Virginia  aiialCejitiicky^  inclvd- 
ing  Levisa  and  Tug  forks. — Captain  Hodges  submitted  preliminary 
report  January  10, 1 900.  The  estimated  cost  of  improvement  proposed 
is  $4,725,000.  Final  report  is  in  preparation,  and  if  possible  will  be 
submitted  in  time  for  transmission  to  Congress  at  its  next  session. 
The  preliminary  report  was  transmitted  to  Congress  and  printed  in 
House  Doc.  No.  326,  Fifty-sixth  Congress,  first  session.  (See  also 
Appendix  1 1 18.) 

IMPROVEMENT  OF  FALLS  OF  OHIO  RIVER.  OF  WABASH  RIVER, 
INDIANA  AND  ILLINOIS,  OF  WHITE  RIVER,  INDIANA,  AND  OF 
CERTAIN   RIVERS  IN   KENTUCKY. 

This  district  was  in  the  charge  of  Capt.  Geo.  A.  Zinn,  Corps  of 
Engineers.  Division  Engineer,  Col.  Henry  M.  Robert,  Corps  of 
Engineers. 

1.  Falls  of  the  Ohio  River  at  Louisville^  Ky. — Previous  to  June 
4,  1897,  the  work  of  improving  the  falls  of  the  Ohio  River  was 
carried  on  under  two  heads,  each  provided  for  under  separate  appro- 
priations or  allotments,  one  for  the  work  of  enlarging  tne  upper  end 
of  the  Louisville  and  Portland  Canal,  and  the  other  for  excavation  and 
structures  in  the  main  channel  over  the  falls,  known  as  the  Indiana 
Chute.  By  the  sundry  civil  act  of  June  4,  1897,  the  two  divisions  of 
the  project  were  combined. 

Before  the  adoption  of  the  original  project  in  1883  the  approach  to 
the  canal  and  its  upper  end  above  the  railroad  bridge  was  so  narrow 
as  to  be  a  source  of  constant  delay  to  the  large  coal  fleete  which  came 
down  the  river  on  ordinary  rises.  The  canal  proper,  from  Ninth  to 
Fourteenth  streets,  was  only  100  feet  wide,  and  curved  between  the 
two  points,  making  progress  slow  and  liability  to  accident  frequent 
and  unavoidable.  The  greater  part  of  the  dike  making  the  north  line 
of  the  approach  was  submerged  when  the  river  reached  a  stage  of  8.4 
feet,  upper  canal  gauge,  and  at  9  feet  and  above  a  strong  cross  current 
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was  created  by  which  many  vessels  were  pulled  against  the  structure, 
and  at  high  water  carried  over  it  to  the  rock  ledges.  This  approach 
was  1,800  feet  lon^,  400  feet  wide  at  its  upper  end,  and  100  feet  wide 
at  the  mouth  of  the  canal  opposite  Ninth  street.  This  area  did  not 
provide  sufficient  room  for  making  up  or  breaking  tows  preparatory 
to  leaving  or  entering  the  canal,  and  caused  much  delay  to  traffic,  and 
often  resulted  in  considerable  additional  expense  by  reason  of  the  fact 
that  tows  arriving  on  a  falling  stage,  and  at  one  too  low  to  continue  via 
the  Indiana  Chute,  were  unable  to  get  the  boats  through  the  locks  in 
time  to  continue  the  journey  before  the  water  reached  a  stage  too  low 
to  float  the  loaded  craft,  thus  compelling  them  to  lie  over  and  wait  for 
another  rise  to  occur,  which  involved  harboring  the  boats  and  conse- 
quent expenses. 

The  projects  under  which  work  has  been  and  is  now  earned  on  are 
as  follows:  The  original,  adopted  in  1883,  and  slightly  modified  in 
1885,  which  provided  for  the  enlargement  of  the  canal  from  its  mouth 
to  a  point  below  the  railroad  bridge,  and  a  large  harbor  or  basin  above 
the  mouth;  that  approved  January  31,  1890,  after  having  been  con- 
sidered and  submitted  by  a  Board  of  Engineer  Officers  convened  for 
that  purpose,  which  included  work  and  structures  at  the  head  of  the 
canal  and  in  the  Indiana  Chute,  to  provide  a  navigable  channel  through 
the  latter  when  the  stage  of  the  river  is  at  or  above  S  feet  upper  canal 

fiMge.  A  revision  of  the  latter  project,  submitted  by  a  Board  of 
ngineer  Officers  and  approved  April  8,  1899,  modified  the  area  to 
be  excavated  and  determined  definitely  the  character  of  the  structures 
to  be  erected  in  the  enlargement  at  the  head  of  the  canal.  That 
portion  of  the  project  pertaining  particularly  to  the  enlargement  of 
the  easterly  end  of  the  canal  provides  for  enlarging  the  canal  on  its 
northerly  side,  from  a  point  725  feet  below  the  railroad  bridge  near 
Fourteenth  street,  where  the  canal  is  abruptly  increased  from  90  to 
210  feet  in  width.  This  latter  width  is  gradually  increased  through  a 
distance  of  nearly  2,800  feet  to  325  feet  at  the  head  of  the  canal 

E roper,  at  which  point  the  enlargement  is  expanded  into  a  capacious 
asm  1,200  feet  wide,  and  practically  parallel  to  the  Kentucky  shore. 
Along  the  western  line  of  this  basin  a  movable  dam  is  provided,  which 
will  hold  the  river  at  stages  of  8  feet  and  lass,  and  serve  as  a  sluice  for 
carrying  away  mud  and  deposit  at  stages  greater  than  8  feet.  The 
dam  on  the  north  line  of  the  basin,  connecting  one  end  of  the  movable 
dam  with  the  present  cross  dam  at  the  south  abutment  of  the  Middle 
Chute,  is  built  of  concrete,  with  its  crest  at  8  feet  upper  canal  gau^e, 
practically  eliminating  the  dangerous  cross  currents  near  the  Kentucky 
shore,  and  providing  a  basin  with  ample  accommodations  for  the 
movement  of  vessels  and  tows  approaching  the  canal. 

At  the  beginning  of  the  fiscal  year  1899  the  enlargement  south  of 
the  new  canal  wall  and  west  of  Ninth  street  was  practically  completed, 
there  being  onlv  about  50  cubic  yards  rock  (loose)  adjacent  to  the  west 
fender  pier  of  tlie  Fourteenth  Street  Bridge  remaining  to  be  removed. 
The  greater  part  of  the  area  west  of  the  cross  dam,  comprising  the 
proposed  basin  above  the  new  mouth  of  the  canal,  had  been  excavated 
to  grade,  and  preparatory  work  had  been  started  on  the  concrete  and 
Boul6  dams.  A  small  amount  of  drilling  east  of  the  cross  dam  had 
been  done. 

During  the  fiscal  year  ending  June  30, 1900,  the  concrete  and  Boul5 
dams  were  completed.     The  earth  and  rock  excavation  on  old  section 
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3  were  practically  finished.  The  guiding  dike  and  cross  dam  were 
removeo,  with  the  exception  of  the  abutment  at  the  north  end  of  the 
latter  and  about  110  feet  at  the  east  end  of  the  former.  Two  drilling 
plants,  operated  by  compressed  air,  were  engaged  in  drilling  the  area 
east  of  the  cross  dam,  the  ledges  under  the  cross  dam  and  guiding 
dike,  and  the  area  east  of  the  Boul^  dam.  The  work  remaining  to  be 
done  June  30,  1900,  consists  of  the  completion  of  the  rock  excavation 
east  of  the  cross  dam  and  that  under  the  former  cross  dam  and  guid- 
ing dike,  and  the  removal  of  the  remaining  parts  of  these  structures; 
earth  and  rock  excavation,  a  new  wall  and  stone  revetment  on  the 
south  side  of  the  canal  west  of  Tenth  street  to  a  point  about  412  feet 
east  of  the  Fourteenth  Street  Bridge;  the  removal  of  the  old  wall  and 
guard-gate  abutment  on  the  south  side  of  the  canal  near  Tenth  street, 
and  the  excavation  of  a  channel  through  the  rock  ledge  below  the  new 
locks. 

The  main  channel  of  the  river,  by  which  cooMnerce  passes  the  falls 
when  the  stage  of  the  river  is  such  as  to  permit  navigation  over  them, 
is  known  as  Indiana  Chute.  Originally  it  was  very  crooked,  with 
swift  currents  and  whirls,  filled  with  dangerous,  rocky  points  project- 
ing from  the  sides  and  bottom,  and  navigable  by  skilled  pilots  onlv, 
when  the  river  was  up  to  or  above  11  feet  on  the  upper  gauge  of  the 
Louisville  and  Portland  Canal.  About  half  the  distance  down  was  an 
abrupt  turn  flanked  by  two  projecting  points  of  rock,  the  one  on  the 
south,  a  part  of  Goose  Island,  known  as  W  ave  Rock,  the  other  on  the 
north  and  slightly  west,  a  part  of  the  Indiana  shore,  called  Willow 
Point.  The  cnannel  around  and  between  these  points  was  tortuous, 
the  current  swift,  and  navigation  dangerous,  except  at  very  high 
stipes  of  water. 

ftior  to  January  31,  1890,  there  was  no  specific  project  for  the 
improvement  of  the  Indiana  Chute.  The  worK  was  carried  on  with 
allotments  from  appropriations  for  improving  Ohio  River,  and  under 
projects  having  in  view  the  removal  of  projecting  rocks  and  straight- 
ening the  channel  between  the  cross  dam  and  railroad  bridge,  but  no 
definite  limits  were  prescribed  within  which  work  was  to  be  done. 

The  work  previous  to  the  adoption  of  the  definite  project  resulted  in 
increasing  the  safe  width  of  the  channel  between  the  cross  dam  and 
railroad  bridge  from  60  to  250  feet,  and  the  removal  of  a  large  mass  of 
reefs  just  below  the  bridge,  known  as  Rubels  Rock.  The  project  of 
January  31,  1890,  is  not  materially  changed  by  the  revision  approved 
April  8,  1899.  The  general  object  is  to  make  the  chute  safely  nav- 
i^ble  for  descending  traffic  when  the  stage  of  the  river  is  at  or  above 
8  feet,  upper  canal  gauge,  by  providing  a  good  channel  400  feet  wide 
between  tne  cross  dam  and  railroad  bridge.  The  top  of  Wave  Rock  is 
to  be  excavated  to  ref.  22  and  of  Willow  Point  to  ref.  19.  Below 
Willow  Point  a  stone  dike  1,250  feet  long,  and  below  Wave  Rock  a 
similar  structure  2,300  feet  long,  curving  downstream,  will  fix  the 
navigable  channel  at  a  width  of  about  700  feet.  These  dikes  are  also 
intended  to  reduce  the  area  of  discharge  of  the  chute  so  as  to  maintain 
the  8-foot  depth  over  Wave  Rock  and  Willow  Point  as  long  as  that 
depth  exists  in  the  channel  at  the  head. 

The  condition  of  the  Indiana  Chute  at  the  close  of  the  fiscal  year 
1899  was  as  follows:  In  the  section  above  the  railroad  bridge  the  chan- 
nel had  been  excavated  to  grade,  400  feet  wide,  for  a  distence  of  752 
feet  below  the  cross  dam.  At  Willow  Point  the  stone  dike  had  been 
completed  and  there  had  been  removed  21,227  cubic  yards  (loose)  from 
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the  point.  At  Wave  Rock  about  400  feet  of  the  base  of  the  dike  had 
been  built,  and  12,867  cubic  yards  (loose)  had  been  removed. 

The  work  accomplished  during  the  fiscal  year  ending  June  30, 1900, 
was  as  follows:  Between  the  cross  dam  and  railroad  bridge  excavation 
was  carried  to  grade,  so  as  to  have  the  channel  completed  400  feet 
wide  for  a  distance  of  1,252  feet  below  the  cross  dam,  and  from  the 
latter  point  350  feet  wide  to  the  railroad  bridge.  At  WiUow  Point 
16,242.94  cubic  yards  (loose)  of  rock  were  removed  and  placed  in  a 
storage  dump  benind  the  stone  dike.  At  Wave  Rock  the  excavation 
amounted  to  26,083.07  cubic  yards  (loose),  which  was  placed  in  the 
base  of  the  dike  and  in  necessary  roaas  leading  thereto.  The  base  of 
the  dike,  35  feet  wide  on  top,  was  finished  to  subgrade,  with  the  ex- 
ception of  168  feet  near  the  lower  end.  The  excavation  at  Willow 
Point  gives  an  additional  width  of  about  50  feet,  and  that  at  Wave 
Rock  of  about  40  feet. 

The  amount  expended  on  the  combined  project  up  to  the  close  of 
the  fiscal  year  ending  June,  30,  1899,  was  $1,217,417.93.  Statistics 
showing  the  quantity  and  character  of  commerce  passing  through  the 
canal  and  over  the  falls  may  be  seen  by  reference  to  the  report  of 
operating  and  care  of  Louisville  and  Portland  Canal. 

July  1,  1899,  balance  unexpended $309,832.07 

June  30,  19()0,  amount  expended  during  fiscal  year 170, 014. 82 

July  1,  1900,  balance  unexpended 139,817.25 

July  1,  1900,  outstanding  liabilities 1 10,158.65 

July  1,  1900,  balance  available 129,658.60 

Amount  (estimated)  required  for  completion  of  existing  project 41, 091. 58 

Amount  that  can  be  profitably  expended  in  fiscal  year  endmg  June  30, 

1902,  in  addition  to  the  balance  available  July  1,  1900 41, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  J  J  1.) 

^.  Operatmg  and  care  of  Louisville  a/ndPortl<ind  Canal, — ^The  present 
work  is  the  outgrowth  of  the  construction  of  the  canal  by  a  private 
corporation  in  1830,  and  its  transfer  to  the  United  States  in  1874  by 
the  authority  of  Congress.  The  canal  is  about  2  miles  long  and  90  feet 
wide  below  the  enlargement  at  the  head.  There  are  two  new  masonry 
locks  in  flight,  the  chambers  of  each  being  350  feet  long  and  80  feet 
wide. 

The  annual  estimates  and  projects  have  provided  for  operation  and 
maintenance  in  good  navi^ble  condition,  together  with  such  special 
work  as  may  from  time  to  time  be  found  necessary  to  make  it  sufficient 
to  meet  the  demands  of  navigation  and  commerce. 

Expenditures  from  July  1, 1880,  when  tolls  were  abolished  and  the 
canal  became  a  direct  charge  on  the  Treasury,  to  June  30,  1899, 
amounted  to  $1,416,459.62,  not  including  outstanding  liabilities. 

The  canal  is  available  to  commerce  at  all  stages  of  water  less  than 
12.7  feet,  upper  gauge,  and  serves  its  purpose  by  permitting  free  na\d- 
gation  around  the  Falls  of  the  Ohio  River  at  stages  of  water  when  the 
passage  can  not  be  made  by  the  open  river  channel. 

During  the  fiscal  year  ending  June  30, 1900,  expenditures  amounted 
to  $92,273.51. 

During  the  fiscal  year  ending  June  30, 1900, 5,723  boats,  barges,  and 
small  craft  pass^  through  the  canal;  the  tonnage  of  these  amounted  to 
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1,289,332,  and  they  carried  1,326,717  tons  of  freight  and  11,517  pas- 
sengers. The  annual  average  for  the  past  nineteen  years  of  traffic  and 
commerce  passing  this  place  via  canal  and  open  river  is  as  follows: 
Boats,  6,715;  tonnage,  1,841,106;  freight  average  for  fourteen  years, 
1,978,510  tons. 

(See  Appendix  J  J  2.) 

S,  Wabdsh  River ^  IncUa/na  cmd  Illinois. — In  its  original  condition 
this  river  was  badly  obstructed  with  shoal  bars,  accumulations  of 
sna^,  rocky  reefs,  and  numerous  secondary  channels  or  cut-offs, 
which  lessened  the  flow  of  water  through  the  main  channel,  and  navi- 
gation was  impossible  except  at  high  stages  of  water. 

The  original  project,  submitted  in  1872,  provided  for  special  im- 
provements at  twelve  aesignated  points,  and  a  general  improvement 
of  the  river  from  its  mouth  to  Lafayette,  Ind.,  by  means  of  light-draft 
boats  and  dredges,  and  until  March  3, 1881,  appropriations  were  appli- 
cable to  this  whole  stretch  of  river.  The  act  of  Congress  of  that  date 
separated  the  river  into  two  sections,  with  Vincennes.  Ind.,  as  the 
dividing  point.  Since  then  specific  appropriations  have  been  made  for 
each  section,  otherwise  the  project  has  never  been  amended  or  revised, 
notwithstanding  the  fact  tnat  with  existing  conditions  neither  it  nor 
the  original  estimates  are  applicable  or  adequate  to  a  systematic 
improvement  of  the  river. 

From  the  commencement  of  the  work  in  1872  to  March  31, 1881,  the 
expenditures,  all  of  which  were  for  work  below  Vincennes,  amounted 
to  ^324,84:5.44.  Since  March,  1881,  expenditures  for  each  section  of 
the  river  are  given  below  separately. 

Below  Vvncennes. — From  March,  1881,  to  June  30,  1899,  expendi- 
tures for  work  below  Vincennes  amounted  to  $369,808.42,  including 
125,000  expended  for  levee  work  at  GrayviUe,  111. 

Since  1884  the  greater  part  of  the  appropriations  for  the  section 
below  Vincennes  has  been  applied  to  the  construction  of  a  masoniy 
lock  and  timber  dam,  with  masonry  abutments  and  timber  guide  cribs, 
at  Grand  Rapids.  The  lock,  dam,  abutments,  and  guide  cribs  have 
been  completed,  and  since  March,  1897,  the  expenses  of  operating  and 
care  of  these  structures  have  been  paid  from  the  indefinite  appropria- 
tion for  operating  and  care  of  canals  and  other  works  of  navigation. 

Since  the  operations  and  funds  have  been  concentrated  to  complete 
the  structures  just  mentioned,  and  necessarily  suspended  elsewhere  on 
the  river,  the  improvements  at  other  places  have  rotted  away  or  been 
damaged  by  ice  and  freshets.  High  water  has  cut  its  way  around 
them,  leaving  the  river  as  badly  obstructed  as  it  was  before  its  improve- 
ment was  commenced,  and  with  no  improvement  to  its  navigation  and 
commerce  other  than  the  channels  cut  through  solid  rock,  and  the  lock 
and  dam  at  Grand  Rapids,  which  latter  will  oe  of  little  benefit  unless 
the  river  is  improved  in  such  manner  as  to  enable  boats  to  reach  that 
point. 

Therefore,  considered  as  an  entirety,  this  section  of  the  river  at  a 
normal  stage  is  not  available  for  navigation.  The  obstructions  now 
existing  present  no  unusual  features  to  indicate  that  they  would  be 
difficult  to  overcome,  and  with  sufficient  funds  for  regular  and  contin- 
uous operations  the  river  could  be  easily  adapted  to  the  requirements 
of  commerce.  The  improvements,  however,  should  begin  at  the 
mouth  of  the  river  and  be  carried  continuously  upstream.  No  work 
has  been  done  on  this  section  of  the  river  during  tne  year. 
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The  river  and  harbor  act  of  March  3, 1899,  appropriated  $15,000  for 
work  below  Vincennes.  This  amount  is  too  small  for  the  completion 
of  work  proposed  at  New  Harmony  Cut-off  in  one  working  season,  and 
on  account  of  the  danger  of  destruction  of  incomplete  work  it  was 
deemed  advisable  to  reserve  the  money  available  until  further  appro- 
priation shall  have  increased  the  amount  to  a  sum  adequate  for  com- 
pletion in  one  season. 

The  only  commercial  statistics  available  are  those  collected  at  the 
lock  at  Grand  Rapids  and  given  in  the  report  for  that  work. 

There  is  in  existence  no  approved  project,  with  estimate,  which 
adequately  provides  for  the  systematic  improvement  of  Wabasn  Elver 
from  its  mouth  to  Mount  Carmel,  HI.,  and  as  a  prerequisite  to  the 
preparation  of  such  a  project  a  detailed  survey  of  this  portion  of  the 
river  is  necessary.  Such  survej^  would  cost  about  $20,000.  The  lock 
and  dam  at  Gmnd  Rapids  is  of  little  value  to  commerce  unless  the  river 
is  navigable  from  its  mouth  to  the  lock. 
July  1,  1899,  balance  unexpended $15, 346, 14 

July  1,  1900,  balance  unexpended 15,346.14 

July  1,  1900,  outstanding  liabilities 26.76 

July  1,  1900,  balance  available... 15,320.39 

Amount  (estimated)  required  for  completion  of  existing  project 45, 000. 00 

Amount  that  can  t)e  profitably  expended  in  fiscal  year  ending  June  30, 

1902,  in  addition  to  the  balance  available  July  1,  1900 20, 000. 00 

Submitted  in  compliance  with  requirements  oi  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

Ahoi'e  Vincennes. — Since  this  part  of  the  river  became  the  object  of 
specific  appropriations,  the  sum  of  $91,161.30  had  been  expended  to 
June  30, 1899.  Formerly  a  good  channel  3  feet  in  depth  was  main- 
tained, but  for  several  years  past  the  appropriations  nave  been  too 
small  to  permit  of  other  than  snagging  operations  at  irregular  inter- 
vals. The  channel  at  present  is  available  for  navigation  only  at  high 
stages  of  water.  At  low  water  the  numerous  snags,  bars,  and  second- 
ary channels  render  navigation,  even  with  boats  of  the  lightest  draft, 
extremely  uncertain.  No  regular  line  of  steamboats  operates  upon  this 
section  of  the  river.  The  only  traffic  is  carried  on  during  high  stages 
of  water,  when  a  few  light-draft  boats  make  irregular  trips  to  trans- 
port corn,  wheat,  oats,  and  similar  commodities  to  the  nearest  railway 
for  shipment.  Snagging  operations  on  that  portion  of  the  river 
between  the  crossing  of  the  Indiana  and  Illinois  Southern  Railroad 
and  Blacks  Bend,  a  distance  of  13  miles,  were  carried  on  when  the 
stage  of  the  river  permitted,  between  July  22  and  September  9, 1899. 
Similar  work  is  contemplated  during  the  coming  season  with  the  funds 
available. 

July  1,1899,  balance  unexpended ^'^'I? 

June  30, 1900,  amount  expended  during  fiscal  year 1, 914. 37 

July  1, 1900, balance  unexpended 2,424.33 

(See  Appendix  J  J  3.) 

4,.  Operating  and  care  of  lock  and  dam  at  Grand  Rapids^  Wabash 
River, — ^This  lock  and  dam  were  built  from  funds  derived  from  apPJJ^' 
priations  for  improving  Wabash  River,  Indiana  and  Illinois.  The 
operating  expenses  were  also  paid  from  that  appropriation  until  March 
1, 1S97,  since  which  date  thej'  have  been  paid  from  allotments  from  tht^ 
indefinite  appropriation  for  operating  and  care  of  canals  and  other 
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works  of  navi^tion,  act  of  July  5,  1884.  The  annual  projects  and 
estimates  provide  for  the  lock's  operation  and  such  repwairs  thereto 
and  the  appurtenant  structures  as  may  be  necessary  to  maintain  them 
in  good  condition.  From  March  1, 1897,  to  June  30, 1899,  the  expendi- 
tures amounted  to  $2,011.52. 

The  expenditures  during  the  fiscal  year  ending  June  30,  1900, 
amounted  to  $6,640.69,  which  were  for  lock-tenders  salary,  repairs, 
material  for  new  gates,  cleaning  out  mud  from  lock  chambers  and 
upper  entrance,  a  small  protection  crib  on  the  abutment  side  of  the 
river,  and  work  in  connection  with  placing  the  new  gates. 

A  synopsis  of  traffic  through  the  lock  is  as  follows: 

During  fiscal  year  1900:  Boats,  etc.,  238;  tonnage,  7,477;  freight, 
6,419  tons.  Average  for  four  fiscal  years:  Boats,  283;  tonnage,  7,358; 
freight,  3,559. 

(See  Appendix  J  J  4.) 

5.  White  River ^  Indicma. — Originall^r  this  river  was,  throughout  the 
entire  reach  embraced  within  the  project,  badly  obstructed  by  rock 
reefs,  shoals,  remains  of  old  structures,  and  a  very  great  number  of 
sn^s.     It  could  be  navigated  only  during  high  stages  of  water. 

The  original  project  is  based  upon  the  report  of  examinations. of  the 
White  River  and  its  forks  in- Indiana,  submitted  December  31,  1878, 
and  the  first  provision  for  improvement  was  made  in  the  river  and 
harbor  act  of  March  3,  1879.  The  object  was  to  provide  a  channel  as 
far  as  might  be  practicable  without  constructing  locks  and  dams.  A 
depth  of  2  feet  is  indicated,  but  no  minimum  width  or  depth  of  chan- 
nel was  specified.  In  this  project,  which  has  not  up  to  this  time  been 
amended  or  revised,  the  estimated  cost  was  $150,000.  The  act  of 
August  18,  1894,  provided  for  a  resurvey  of  the  river.  For  detailed 
report  of  this  survev  and  estimate  of  cost  of  improvements,  together 
with  recommendations,  see  pages  2483-2504  of  the  Annual  Report  of 
the  Chief  of  Engineers  for  1897. 

The  funds  available  were  not  sufficient  for  any  operations  during 
the  past  year.  The  total  expenditures  to  June  30,  1899,  were 
$119,296.18.  The  lower  13  miles  of  the  river  are  navigable  for  boats 
drawing  3  feet;  above  this  to  the  junction  of  the  two  forks  and  about 
5  miles  up  East  Fork  boats  drawing  18  inches  can  navigate  about  one 
month  in  the  year. 

July  1,  1899,  balance  unexpended $703.82 

July  1,  1900,  balance  unexpended 703.82 

(See  Appendix  J  J  6.) 

6.  Lock  No.  ^,  Green  River ^  at  Rwrmefu^  Ky, — This  lock  was  origi- 
nally built  by  the  State  of  Kentucky  and  was  acquired  by  the  United 
States  with  other  locks  and  dams  on  Green  and  Barren  rivers,  Ken- 
tucky, December  11,  1888.  The  lock  was  then  in  a  dilapidated  and 
dangerous  condition.  The  deficiency  act,  approved  March  3,  1893, 
appropriated  $65,000  for  rebuilding  this  lock,  which  in  1892  was 
rej)orted  unsafe  for  navigation.  The  project  for  the  work,  approved 
in  1893,  provided  for  the  construction  of  a  new  lock,  on  the  river  side 
of  the  old  lock,  with  certain  changes  of  existing  conditions  to  make 
them  conform  to  the  new  location.  The  amount  expended  to  June  30, 
1899,  was  $167,739.06.  The  new  lock,  with  guide  cribs,  a  spur  dike  to 
cut  off  a  cross  current  from  the  lower  entrance  of  the  lock,  and  the 
grading,  have  been  finished.  No  work  was  done  during  the  fiscal  year. 
The  lower  entrance  remains  to  be  straightened  by  blasting  along  a 
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slate  ledge,  and  the  walks  through  the  grounds  are  to  be  paved.  The 
funds  now  available  are  sufficient  to  complete  the  work  remaining  to 
be  done  under  the  project,  and  it  is  expected  that  such  work  will  be 
done  during  the  next  nscal  year. 

July  1,  1899,  balance  unexpended $2,260.94 

July  1,  1900,  balance  unexpended 2,260.94 

(See  Appendix  J  J  6.) 

7.  Green  River  above  the  mmUh  of  Big  Barren  Rvver^  Kentucky. — 
Lock  and  Dam  No.  5  is  about  3,400  feet  below  the  mouth  of  Bear 
Creek  and  18  miles  above  Lock  No.  4.  The  original  project  for  the 
improvement  of  the  river  above  the  slack  water  anorded  by  Lock  No. 
4  is  contained  in  the  report  submitted  under  date  of  August  11,  1891 
(printed  in  the  Annual  Keport  of  the  Chief  of  Engineers  for  1891,  p. 
^81).  It  provides  for  slack-water  navigation  from  the  upper  line  of 
pool  No.  4  to  Manmioth  Cave  by  the  construction  of  two  locks  and 
dams,  the  combined  lift  of  both  aggregating  27  feet,  at  an  esti- 
mated cost  of  $361,346.40.  The  act  of  Ju^  13, 1892,  provided  for  the 
construction  of  Lock  No.  5,  and  the  operations  have  since  been  limited 
to  the  building  of  that  structure.  Concrete  was  substituted  for  stone 
for  lock  walls  under  authority  dated  February  27, 1897.  The  amount 
expended  to  June  30,  1899,  was  $84,624.43,  at  which  time  there  had 
been  completed  the  concrete  masonry  for  the  land  wall,  the  foundation 
of  the  lock,  and  a  lock-tender's  house.  Preparations  were  in  progress 
for  resuming  construction  with  funds  provided  by  the  river  and  har- 
bor act  of  March  3,  1899. 

During  the  fiscal  year  ending  June  30, 1900,  the  following  work  was 
accomplished:  The  construction  of  the  river  wall,  miter  and  breast 
walls,  the  abutment,  the  lock  gates  and  operating  machinery,  the  dam, 
the  upper  and  lower  guide  cribs,  the  protection  of  the  banks  above 
and  below  the  abutment,  and  the  clearing  of  the  pool  above  the  lock 
from  all  obstructions.  The  lock  was  opened  to  navigation  January 
17,  1900.  The  work  remaining  to  be  done  consists  in  further  protec- 
tion of  the  banks,  grading  the  grounds,  erecting  a  second  lock-tender's 
dwelling,  and  minor  improvements  on  the  grounds. 

Lock  No.  6,  estimated  to  cost  $180,673.20,  is  a  part  of  the  originally 
adopted  project,  and  no  appropriations  for  the  construction  of  the 
same  have  been  made.  Report  of  August  7,  1899,  on  preliminary 
examination  of  Green  River  from  Mammoth  Cave  to  Greensburg, 
printed  in  House  Doc.  No.  103,  Fifty-sixth  Congress,  first  session 
(also  submitted  as  Appendix  J  J  11  of  this  report),  assumes  that  the 
construction  of  Lock  No.  6  is  a  part  of  the  project  for  improving 
Green  River,  Kentucky,  above  tne  mouth  or  Big  Barren  River  to 
Mammoth  Cave,  Ky.  For  this  reason  an  estimate  of  $90,000  is 
submitted  with  a  view  to  beginning  construction  of  this  lock. 

July  1,1899,  balance  unexpended $96,048.77 

June  30, 1900,  amount  expended  during  fiscal  year 89, 746, 84 

July  1, 1900,  balance  unexpended 6,301.93 

July  1,1900,  outstanding  liabilities 582.26 

July  1,1900,  balance  available 5, 719. 67 

Amount  (estimated)  required  for  completion  of  existing  project 180, 673. 20 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30^ 

1902,  in  addition  to  the  balance  available  July  1 ,  1900 90, 000. 00 

Submitted  in  compliance  with  reouirements  of  sections  2  of  river  and 

harbor  acta  of  1866  and  1867  ana  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  J  J  7.) 
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8,  Operating  omd  care  of  locks  and  dams  on  Green  and  Barren  rwera^ 
Kentuacy, — ^The  United  States  acquired  possession  of  the  five  locks  and 
dams  on  Green  and  Barren  rivers  on  December  11,  1888,  by  purchase 
of  the  unexpired  lease  of  the  Green  and  Barren  River  Navigation 
Company,  the  legislature  of  the  State  of  Kentucky  having  ceded  them, 
with  lanH  and  appurtenances  pertaining  thereto,  to  the  United  States, 
upK>n  condition  that  the  latter  should  extinguish  the  claim  of  the 
navigation  company  to  take  tolls  and  to  exercise  control  over  the 
rivers. 

At  the  time  of  the  transfer  the  river  wall  of  Lock  No.  3,  Green 
River,  had  fallen  into  the  river;  the  lower  end  of  the  land  wall  of 
Lock  No.  1,  Barren  River,  was  badly  cracked  and  liable  to  fall  at  any 
time,  and  both  walls  of  Lock  No.  2,  Green  River,  were  in  a  dangerous 
condition.  The  channel  of  the  river  was  much  obstructed  by  snags 
and  slides. 

Since  the  United  States  acquired  control  of  the  locks  and  dams  naviga- 
tion throughout  the  entire  system  has  been  restored  by  either  extensive 
repairs  or  new  work.  The  expenditures  for  repairs,  operations,  and 
maintenance  to  June  30,  1899,  aggregated  $769,007.53.  During  the 
fiscal  year  ending  June  30,  1900,  the  expenditures  amounted  to 
$71,025.25,  which  were  for  the  operation  and  maintenance  of  the 
several  locks  and  dams  and  for  necessary  repairs  to  houses  and  prop- 
erty, including  new  lower  ^tes,  beginning  repairs  to  lower  shore  crib, 
upper  river  approach,  addition  to  abutment,  crib  and  bank  protection 
at  Lock  No.  3,  Green  River;  guide  and  protection  cribs,  bank  protec- 
tion, and  new  wing  crib  at  Lock  No.  1,  Green  River;  new  paving  at 
Lock  No.  4,  Green  River,  and  bank  protection  at  Lock  No.  1,  Barren 
River. 

Following  is  a  synopsis  of  traffic  through  the  locks: 


During  JUcal  year  1900, 

Boats. 

Freight. 

Green  River: 

LockKo.l 

No. 
2,940 
2,710 
1,891 
2,288 
616 
1,886 

Tonnage. 
328,^7 
312,368 
231,344 
261,332 
61,695 
139,686 

Tom. 
378,684 

Lock  No.  2 

288,948 

Lock  No.  3 

172,016 

Lock  No.  4 

139,530 

Lock  No.  5a 

47,096 

Lock  No.  1,  Barren  Blver 

83,355 

Average  for  three  past  fiscal  years. 


Green  River: 

Lock  No.  1 

Lock  No.  2 

2,733 

2,485 
1,806 
2,260 
616 
1,430 

280,591 
268,314 
216,061 
237,223 
51,695 
139,540 

276,424 

205,668 

121,752 

89,316 

47,098 

Lock  No.  8 •. 

Lock  No.  4 

Lock  No.  5o 

Lock  No.  1,  Barren  River *. 

84,844 

a  opened  to  navigation  Jan.  17, 1900. 

(See  Appendix  J  J  8.) 

9.  Bough  River ^  Kentucky. — Oriffinally  this  river  was  very  much 
obstructed  by  snags,  sunken  logs,  and  bowlders  in  the  bed,  and  by  over- 
hanging trees  on  the  banks.  Backwater  from  Rumsey  Dam  No.  2,  on 
Green  Stiver,  affected  the  lower  8  miles  of  the  river,  but  above  that 
distance  the  stream  was  very  shallow  at  low  water. 

The  project  for  the  improvement,  adopted  in  1890,  provided  for  the 
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clearing  of  the  river  of  obstructions  and  for  the  location  and  construc- 
tion of  a  lock  and  dam,  so  as  to  carry  slack  water  to  Hartford,  Ky., 
for  boats  not  exceeding  123  feet  in  length,  27  feet  in  width,  and  4  feet 
draft. 

Expenditures  to  June  30,  1899,  amounted  to  $95,877.19. 

The  lock  and  dam  have  been  completed  and  are  available  for  navi- 
gation. 

The  only  work  done  during  the  year  consisted  in  the  erection  of  a 
lock-tender's  house,  placing  a  combstick  on  the  dam,  grading  the 
grounds  adjacent  to  the  loc*k,  and  miscellaneous  repairs. 

The  funds  now  available  are  sufficient  to  complete  the  work  remaia- 
ing  to  be  done  under  the  project,  consisting  of  a  small  amount  of  bank 
protection  in  the  vicinity  of  the  lock,  and  to  keep  the  improved  portions 
of  the  river  clear  of  obstructions  during  the  next  fiscal  vear. 

Traffic  through  the  lock  during  the  past  year  included  770  boats, 
crafts,  and  rafts  of  various  kinds,  with  an  aggregate  tonnage  of  14,350, 
and  carrying  41,411  tons  of  freight. 

Annual  averages  for  the  past  three  years  are  as  follows:  Boats,  595; 
tonnage,  10,896;  freight,  26,243  tons. 

July  1,  189«,  balance  unexpended ^^ $9,622.81 

June  30, 1900,  amount  expended  during  fiscal  year 3, 539. 84 

July  1,  1900,  balance  unexpended 6, 062. 97 

July  1,  1900,  outstanding  liabilities 171.15 

July  1,  1900,  balance  available 5,911.82 

(See  Appendix  J  J  9.) 

10.  Operating  and  care  of  loch  and  dam  on  Rough  River  ^  KerUucky, — 
This  lock  and  dam  were  built  from  funds  provided  in  appropriations 
for  inaproving  Rough  River,  Kentucky,  and  were  opened  to.  naviga- 
tion December  12,  1896.  The  expenses  of  their  operation  and  care 
since  July  1,  1897,  have  been  paid  from  the  indefinite  appropriation 
for  operating  and  care  of  canals  and  other  works  of  navigation,  act  of 
July  5, 1884.  The  total  expenditures  for  this  purpose  up  to  June  30, 
1899,  were  $1,598.-17. 

The  project  and  estimate  for  the  past  year  provided  for  nothing 
further  than  the  operation  and  care  of  the  lock  and  current  repairs 
incident  thereto.  The  expenditures  for  these  purposes  during  the 
year  amounted  to  $684.41.  The  lock  affords  slack-water  navigation  to 
Hartford,  Ky. 

(See  Appendix  J  J  10.) 

EXAMINATION  OF  GREEN  RIVER,  KENTUCKY,  MADE  IN  CX^MPLIANCE  VOTH 
RTVER  AND  HARBOR  ACT  APPROVED  MARCH   3,    1899. 

The  preliminary  examination  of  Gr(un  River  ^  Kent  itchy  ^  from  Mam- 
moth Vave^  to  Greemhurg^  reauired  by  the  river  and  harbor  act  of 
March  8,  1899,  was  made  by  the  local  engineer,-  Capt.  Geo.  A.  Zinn, 
Corps  of  Engineers,  and  report  thereon  submitted  through  the  Divi- 
sion Engineer,  Col.  Henry  ^I.  Robert,  Corps  of  Engineers.  He  does 
not  recommend  improvement  of  the  river  between  the  limits  mentioned, 
other  than  snagging  operations  between  Mammoth  Cave  and  Munford- 
ville  at  an  estimated  cost  of  $27,000  and  about  $2,500  annually  for 
maintenance.  His  views  are  concurred  in  by  the  division  engineer 
and  by  me.  The  report  was  transmitted  to  Congress  and  printed  in 
House  Doc.  No.  108,  Fifty-sixth  Congress,  first  session.  (See  also 
Appendix  J  J  11.) 
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EXAMINATION     OF    OHIO     RIVER    (iN     KENTUCKY),  REQUIRED  BY   EMER- 
GENCY RIVER  AND   HARBOR  ACT  APPROVED  JUNE  6,  1900. 

The  local  officer  was  also  charged  with  the  duty  of  making  prelimi- 
nary examination  of  Ohio  River  (in  Kentucky)^  with  a  view  to  ascer- 
taining the  demrability  of  acquiring  the  inland  iimnediately  helow  the 
Louisville  and  Portlaiid  Canal  in  the  Ohio  River ^  Jcnoum  as  Sand 
Ixland^  and  probable  cost  of  purchasing  the  saine^  required  by  the 
emergency  river  and  harbor  act  of  June  6,  1900,  and  report  thereon 
will  be  transmitted  to  Congress  at  its  next  session. 

LAKE    RIVERS    AND    HARBORS. 

IMPROVEMENT  OF  RIVERS  AND  HARBORS  ON  LAKE  SUPERIOR. 

This  district  was  in  the  charge  of  Maj.  Clinton  B.  Sears,  Corps  of 
Engineers.    Division  Engineer,  Col.  J.  W.  Barlow,  Corps  of  Engineers. 

i.  Harbor  at  Grand  Marais^  if  inn, — ^This  small  natural  basin  was  not 
originally  of  sufficient  depth,  nor  was  it  adequately  sheltered,  either 
for  commercial  purposes  or  for  use  as  a  harbor  of  refuge.  The  approved 
project  of  1879  proposed  two  breakwater  piers,  each  350  feet  long,  from 
the  east  and  west  points  of  the  bay,  or  one  pier  700  feet  long  from  the 
east  j)oint,  and  the  dredging  to  a  depth  to  accommodate  the  prevailing 
draft  of  vessels,  which  was  14  feet.  The  original  estimated  cost  was 
$139,669.40,  but  for  reasons  explained  in  the  report  of  the  local  officer 
(Annual  Report  of  the  Chief  of  Engineers  for  1898  p.  2217)  this  was 
increased  to  $163,954.63.  Up  to  the  close  of  the  fiscal  year  ending  June 
30,  1899,  there  had  been  expended  on  this  work  $132,802.44.  With 
this  sum  350  feet  of  the  east  pier  had  been  completed  and  the  16-foot 
anchorage  area  increased  to  26  acres.  The  increment  of  commerce 
which  has  accrued  since  the  improvement  of  this  harbor  began  bears 
the  ratio  of  25  entrances  and  clearances  (made  by  4  tugs  and  5  schoon- 
ers), with  60  tons  of  cargo,  valued  at  $6,000,  in  1878  to  346  entmnces 
and  clearances  (nearly  all  steamers),  with  6,203  tons  of  cargo,  valued 
at  $454,360,  in  1899.  The  improvement  has  cost  $133,100.66.  The 
value  of  the  commerce  of  the  harbor  from  1878  to  1899,  both  inclusive, 
is  roughly  estimated  at  $1,600,000. 

The  act  of  March  3,  1899,  appropriated  $30,000  for  completing 
improvement.  With  this  it  is  proposed  to  build  a  breakwater  350  feet 
long  from  the  western  point  and  running  out  in  a  southeasterly 
direction. 

The  contract  for  this  work  has  been  awarded  at  $88.91  per  linear 
foot  of  stone  em  l)ankment  and  crib  structure  and  timber  superstructure, 
to  be  completed  December  1,  1900.  Work  under  this  contract  iy  now 
under  way. 

July  1,  1899,  balance  expended $30,547.56 

June  30,  1900,  amount  expended  during  fiscal  year 298. 22 

July  1,  1900,  balance  unexpended 30,249.34 

July  1,  1900,  amount  covered  by  uncompleted  contracts 29, 000. 00 

July  1,  1900,  balance  available 1,249.34 

(See  Appendix  K  K  1.) 

2.  Harbor  at  Agate  Bay^  Minnesota. — ^This  harbor,  27  miles  east  of 
Duluth,  is  a  shipping  port  for  iron  ore  and  is  a  harbor  of  refuge. 
ENO  1900 33 
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The  project  for  the  improvement  was  adopted  in  1887  and  contem- 

Elates  the  erection  of  two  piers  projecting  from  the  headlands  of  the 
ay  and  inclosing  about  109  acres  of  water  area,  natural  depth  of  20 
feet  or  more.  The  eastern  pier  is  to  be  1,050  feet  long  and  the  west- 
em  one  900  feet.  Work  upon  the  east  pier  was  commenced  in  1887, 
and  at  the  close  of  work  in  November,  1898,  besides  the  760  feet  of 
east  pier  built  in  1891,  there  were  completed  750  feet  of  west  pier  and 
160  feet  of  rock  embankment  brought  to  the  20-foot  level  for  founda- 
tion of  the  extension  to  said  pier. 

The  act  of  March  3,  1899,  appropriated  $71,708  to  complete  the 
project  for  this  harbor. 

This  will  be  expended  in  completing  both  piers,  the  easterly  one  to 
a  total  length  of  1,050  feet  ana  the  westerly  one  to  a  total  length  of 
900  feet,  and  in  making  necessary  repairs  to  the  old  work.  Work  on 
these  two  extensions  is  now  under  way,  to  be  completed  by  September 
1,  1901. 

The  commerce  of  this  harbor  has  increased  from  236,000  cargo 
tons,  valued  at  $524,800,  in  1885,  to  4,604,252  cargo  tons,  valued  at 
$9,500,000,  in  1899.  The  total  valuation  of  the  commerce  of  this  port 
for  fourteen  years,  1885  to  1899,  is  roughly  estimated  at  $40,000,000. 

The  arrivals  and  departures  of  vessels  have  increased  from  174,  with 
a  registered  tonnage  of  295,800  tons,  in  1885,  to  2,466,  with  a  regis- 
tered tonnage  of  7,151,000  tons,  in  1899. 

The  amount  expended  to  June  30,  1899,  was  $171,980.52. 

July  1,  1899,  balance  unexpended $72, 227. 48 

June  30,  1900,  amount  expended  during  fiscal  year 8,744.41 

July  1,  1900,  balance  unexpended 63,483.07 

July  1,  1900,  outstanding  liabilities $815.94 

July  1,  1900,  amount  covered  by  uncompleted  contracts 54, 660. 51 

65.476.45 

July  1,  1900,  balance  available 8,006.62 

(See  Appendix  K  K  2.) 

3,  Harbor  at  Dvluth^  Mmn.^  amd  Superior^  Wi%. — Previous  to  the 
annual  report  of  1897  this  harbor  was  reported  on  under  the  separate 
heads  of  Duluth,  Minn.,  and  Superior,  Wis.,  respectively. 

The  act  of  June  3,  1896,  unified  these  harbors  under  the  above  title, 
and  provided  for  continuous  conti'acts  for  its  improvement  to  the 
amount  of  $3,080,553. 

This  harbor  now  consists  of  the  Duluth  Canal,  the  Wisconsin 
Entrance,  Superior  Bav,  AUouez  Bay,  St.  Louis  Bay,  and  St  Liouis 
River  to  the  limits  of  the  cities  of  Duluth  and  Superior,  about  20  miles 
from  the  original  natural  entry,  which,  bt*fore  improvement,  was 
obstructed  by  shifting  bars,  with  but  9  feet  of  water  over  them.  The 
bays  were  broad  expanses  of  shallow  water,  averaging  only  8  or  9  feet, 
except  along  the  channel  through  them,  where  the  depth  was  greater 
but  variable.  ' 

The  project  previous  to  the  present  one  was  for  16-foot  navigation. 
This  was  practically  completed  July  1,  1897,  and  resulted  in  giving  a 
good  16-ioot  navi^tion  through  the  natural  or  Wisconsin  entry; 
through  the  artificial  Duluth  Canal;  over  the  Duluth  Basin,  of  104 
acres;  along  and  parallel  to  the  dock  lines  of  Duluth  and  Superior,  in 
Superior  and  St.  Louis  bays,  and  up  the  St.  Louis  River  to  Kew 
Duluth,  near  the  head  of  navigation  of  the  river,  with  wellndefined 
channels  from  85  to  300  feet  in  width. 
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The  amount  expended  thereupon  up  to  the  close  of  the  fiscal  year 
ending  June  30,  1899,  was  $2,360,243.35,  of  which  $812^060.35  was 
under  present  project.  The  improvement  thus  made  is  in  excellent 
condition,  and  the  expenditure  has  been  amply  justified  by  the  immense 
conunerce  which  it  has  readily  accommodated. 

The  present  project,  authorized  by  the  act  of  June  3, 1896,  provides 
for  the  widening  and  deepening  to  20  feet  of  existing  channels;  lor  a 
new  20-foot  phannel  along  Minnesota  Point  dock  line;  for  new  chan- 
nels in  AUouez  Bay;  for  extensive  turning  and  anchorage  basins  20 
feet  deep  at  the  junction  of  two  or  more  channels;  for  widening  the 
Duluth  Canal,  and  for  replacing  with  substantial  structures  of  timber 
and  monolithic  concrete  the  piers  at  the  Duluth  Canal  and  the  Wiscon- 
sin Entrance. 

The  contracts  for  dredging  these  channels  and  basins  have  now  been 
in  operation  for  three  seasons,  and  up  to  June  30,  1900,  11,759,900 
cubic  yards  has  been  excavated. 

All  the  land  necessary  for  the  widening  of  the  Duluth  Canal  has 
been  acquired  by  deed  of  gift,  purchase,  or  condemnation,  at  a  cost  of 
$53,919.05. 

For  the  land  at  the  Wisconsin  entry,  the  mouth  of  the  Nemadji 
River,  and  a  mai*shy  island  in  the  St.  Louis  River,  condemnation  pro- 
ceedings have  been  instituted  in  the  United  States  courts.  A  small 
Krcel  of  land  at  the  end  of  Grassy  Point,  containing  4.6  acres,  has 
en  purchased  for  $1,610. 

The  substructure  for  the  new  south  pier  has  been  completed,  and  70 
per  cent  of  that  for  the  new  north  pier.  All  the  footing  blocks  for 
the  former  have  been  placed  and  secured  in  position,  and  116  blocks 
on  the  north  pier.  The  monolithic  concrete  work  on  the  south  pier 
has  been  begun,  and  up  to  June  30,  1900,  32  blocks  have  been  molded, 
completing  320  linear  feet  of  superstructure. 

At  the  Wisconsin  Entry  piers  the  strengthening  of  the  foundations 
with  heavy  riprap  has  been  completed.  On  February  20,  1900,  after 
due  advertisement,  a  contract  was  made  for  the  delivery  of  9,000  bar- 
rels of  Portland  cement  for  the  superstructure  of  norui  pier,  and  on 
May  3, 1900,  a  contract  for  work  on  the  concrete  superstructure  itself. 

•rtie  sundry  civil  act  of  June  6,  1900,  appropriated  $793,187.50  for 
this  harbor.     This  will  be  used  in  carrying  out  existing  contracts. 

The  lake  commerce  of  this  port,  Duluth-Superior,  during  the  last 
season  of  navigation  amountea  to  over  $157,000,000,  at  a  very  con- 
servative valuation,  and  since  the  beginning  of  improvement  by  the 
United  States  this  commerce  has  amounted  to  $1,318,243,000. 

July  1,  1899,  balance  unexpended $746,577.65 

Amount  appropriated  by  sundry  civil  act  approved  June  6, 1900 793, 187. 60 

1,538,765.16 
June  30,  1900,  amount  expended  during  fiscal  year 635,974.30 

July  1,  1900,  balance  unexpended 902,790.86 

July  1,  1900,  outstanding  liabilities $101, 491.^)4 

July  1,  1900,  amount  covered  by  uncompleted  contracts.  1, 258, 791. 30 

1, 360, 282. 34 


Amount  (estimated)  reouired  for  completion  of  existing  project 779, 727. 60 

Amount  that  can  be  prontably  expended  in  fiscal  year  endmgJune  30, 

1902,  in  addition  to  the  balance  unexpended  July  1,  1900 320, 000.  OC 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867,  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  E  K  3.) 
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^.  Harbor  at  Ashland^  Wis. — ^Ashland  Harbor  is  located  at  the  head 
of  Chequamegon  Bay,  and  originally  had  no  protection  from  the  waves 
which  rolled  into  the  bay,  nor  from  the  waves  generated  within  the  bay 
itself  by  storms. 

The  original  project  was  for  the  construction  of  a  pile,  slab,  and 
rock  breakwater  8,000  feet  long  and  for  dredging  a  channel  in  front  of 
the  wharves  of  the  city.  The  act  of  March  3. 1899,  added  to  this  proj- 
ect by  authorizing  an  extension  of  the  breakwater  to  tl\p  shore,  thus 
requiring  the  ultimate  construction  of  10,200  feet  of  breakwater.  The 
act  of  June  6,  1900,  provided  for  building  a  shore  spur  4,700  feet  in 
length  from  a  point  2,600  feet  east  of  the  prolongation  of  the  present 
breakwater  ana  parallel  thereto.  This  agam  clianged  the  project,  add- 
ing greatly  to  the  total  length  of  breakwater  to  be  constmeted  and 
largely  to  the  total  expense.  As  a  contract  for  the  extension  to  the 
shore  in  a  direct  line  had  alreadv  been  made,  and  about  91  feet  of  the 
same  constructed  at  the  time  ox  the  passage  of  this  act,  the  change  to 
the  new  site  thus  made  obligatory  by  law  necessitated  the  abandon- 
ment of  this  short  piece  and  a  change  in  the  contractor's  plans  involv- 
ing considerable  expense. 

The  act  of  March  3,  1899,  appropriated  $36,000  for  continuing  the 
improvement,  of  which  $10,000  has  been  expended  in  repairs  to  the 
old  work.  The  balance  is  being  expended  under  contract  with  Hugo 
&  Tims  in  building  the  shore  spur,  and  will  pay  for  about  1,000  linear 
feet  in  addition  to  the  extra  expense  involved  by  reason  of  the  above 
change  in  plans. 

Seven  thousand  three  hundred  and  sixty-three  linear  feet  of  the 
breakwater  was  completed  in  1893^  subsequent  appropriations  were 
used  in  strengthening  and  maintainmg  the  old  work  and  in  dred^ng. 

The  total  amount  expended  under  approved  project  and  in  repairs  to 
June  30,  1899,  wm  $237,735.79. 

The  breakwater  has  a  marked  influence  in  improving  the  tranquillity 
of  the  harbor. 

The  commerce  of  this  port  consists  principally  of  iron  ore  and  lum- 
ber exported,  and  coal,  mineral  oil,  and  general  merchandise  imported. 
The  commerce  has  largely  increased  during  the  fourteen  years  the 
harbor  has  been  under  improvement  by  the  United  States,  from  892 
an-ivals  and  clearances  witn  cargo  tonnage  of  1,400,000  tons  in  1887, 
to  2,363  arrivals  and  clearances  with  cargo  tonnage  of  4,000,000  tons 
in  1899,  the  total  commerce  having  a  valuation,  roughly  estimated, 
of  $355,000,000. 

July  1,  1899,  balance  unexpended $36,764.21 

June  30,  1900,  amount  expended  during  fiscal  year 11, 016. 52 

July  1,  1900,  balance  unexpended : 25,747.69 

July  1,  1900,  amount  covered  by  uncompleted  contracts 22, 000. 00 

July  1,  1900,  balance  available 3,747.69 


Amount  (estimated)  required  for  completion  of  existing  project 426, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1902,  for  works  of  improvement  and  for  maintenance,  in  addition  to 

the  balance  available  July  1,  1900 40,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 

of  1899,  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  K  K  4.) 
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S.  Ilarbar  at  Onixmagan^  Mich, — The  entrance  to  Ontonagon  River, 
which  forms  the  harbor,  had  but  7  feet  depth  in  1867,  at  which  time 
the  project  for  securing  12  feet  depth  bv  building  parallel  Diers  on 
either  side  of  the  mouth,  extending  to  the  18-foot  curve  of  depth  in 
L^e  Superior,  and  dredging  a  channel  between  the  piers,  was  adopted. 
The  west  pier  was  built  to  a  length  of  2,675  feet  and  the  east  pier  to  a 
length  of  2,315  feet.  This  brought  the  outer  end  of  the  west  pier  very 
nearly  to  the  18-foot  curve  of  depth,  as  proposed.  But  this  curve  has 
advanced  since,  owin^  to  the  very  consideraole  volume  of  sand  carried 
into  the  lake  by  the  river,  and  as  it  appears  probable  that  the  advance 
of  the  bar  will  keep  pace  with  the  extension  of  the  piers  unless  a  very 
considerable  extension  is  made  at  once,  it  does  not  appear  that  eco- 
nomic considerations  would  justify  any  further  extension  of  the  piers. 
It  seems  that  better  results  will  be  secured  by  keepincr  the  piers  in 
repair  and  by  dredging  across  the  bar  after  each  spring  freshet. 

As  far  as  new  work  is  concerned  the  project  may  be  said  to  be  com- 
pleted, and  further  expenditure  will  be  needed  only  for  keeping  a 
12-foot  channel  open  by  dredging  and  for  the  repairs  to  the  piers. 

The  balance  of  the  $10,000  appropriated  by  the  act  of  June  3,  1896, 
is  being  used  in  repairs  to  the  outer  end  or  the  east  pier  under  con- 
tract after  due  advertisement 

There  is  still  a  good  12-foot  stage  of  water  between  the  piei-s  and 
out  into  the  lake,  but  as  this  is  liable  to  be  impaired  each  spring  by 
sediment  brought  down  by  the  high  water  of  the  Ontonagon  River,  a 
dredging  fund  of  $8,000  should  te  always  available,  if  it  be  intended 
to  maintain  the  12-foot  depth. 

The  total  cost  of  the  improvement  to  June  30, 1900,  was  $337,306.46. 
This  has  resulted  in  keeping  open  a  good  navigable  12-foot  channel. 
The  great  fire  in  1896  destroyed  the  principal  commercial  industry, 
the  plant  of  the  Diamond  Match  Company,  and  this  company  has  not 
rebuilt.  In  1867  there  were  449  arrivals  and  departures  with  5,000 
tons  of  cargo  for  this  port.  In  1899  there  were  394  arrivals  and 
departures  with  1,518  tons  cargo,  witli  1,500,000  feet  of  logs.  In  addi- 
tion there  were  many  tugs  ana  vessels  seeking  refuge  not  recorded. 

July  1, 1899,  balance  unexpended $8,613.17 

June  30,  1900,  amount  expended  during  fiscal  year 791,63 

July  1,  1900,  balance  unexpended 7,821.54 

July  1 ,  1900,  amount  covered  by  uncompleted  contracts 7, 000. 00 

July  1,  1900,  balance  available 821.54 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1902,  for  maintenance  of  improvement,  in  addition  to  the  balance  avail- 
able July  1,  1900 8,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 

.    of  1899,  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  K  K  5.) 

6.  Waterway  across  Keweenaw  Point  from  Keweenaw  Bay  to  Lake 
Superior^  Michigan. — This  work  was  formerly  reported  on  as  the  Port- 
age Lake  and  Lake  Superior  canals,  across  Keweenaw  Point,  Michigan. 

In  accordance  with  the  provisions  of  the  river  and  harbor  act  of 
September  19,  1890,  the  United  States  purchased  and  assumed  the 
charge  and  care  of  these  canals  on  August  3,  1891. 

At  the  time  of  purchase  by  the  United  States  there  was  a  veiy  poor 
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13-foot  navigation;  the  channel  was  narrow  and  crooked,  with  many 
sharp  bends;  it  was  poorly  marked  and  lighted;  the  entmnce  piers 
were  in  a  very  bad  condition;  the  revetments  were  rotten  or  entirely 
gone,  and  there  was  a  tax  on  the  commerce  through  the  canals  in  the 
shape  of  a  tonnage  charge. 

The  improvements  consist  of  entrance  piers  at  the  harbor  entrances 
on  Lake  Superior  and  Keweenaw  Bay,  canals  and  canal  I'evetments, 
and  dredged  cuts  and  channel  ways.     There  are  no  locks. 

The  approved  project  is  for  a  20-foot  channel  120  feet  wide,  a  renewal 
of  the  canal  revetments,  a  reconstruction  of  the  piers  at  the  upper  and 
lower  entrances,  and  their  extension  to  30  and  20  feet  of  water, 
respectively. 

The  act  of  June  3, 1896,  authorized  continuing  contracts  to  complete 
the  above  to  the  amount  of  $1,065,000. 

The  sundry  civil  act  of  June  4, 1897,  appropriated  $350,000;  that  of 
July  1,  1898,  $4:50,000,  and  that  of  June  6,  1900,  $110,000,  making  a 
total  of  $910,000,  for  the  execution  of  these  contracts,  three  of  which 
have  been  completed,  leaving  three  still  operative;  one  for  5,480  feet 
of  breakwater  piers  at  the  upper  entrance,  to  cost  $300,000;  one  for 
widening  the  upper  canal  by  dredging,  to  cost  $165,000,  and  one  for 
revetment  work  at  the  upper  canal,  to  cost  $135,000.  All  of  the 
above  are  now  well  under  way. 

The  pier  extension  at  the  Keweenaw  entrance,  the  revetment  work 
on  the  canal  cuts  at  the  lower  entrance,  and  the  dredging  along  the 
Portage  River  have  been  completed. 

During  the  past  season  of  navigation,  that  of  1899,  the  commerce 
through  this  waterway  amounted  to  1,422,784  tons  of  commodities, 
having  an  estimated  value  of  $54,994,844,  and  34,714  passengers,  being 
an  increase  over  the  traffic  of  1898  of  196,761  tons,  $15,740,428.50  in 
value,  and  an  increase  of  4,309  passengers,  respectively. 

During  the  fiscal  year  ending  June  30,  1900,  $107,941.78  has  been 
expended  in  dredging,  $120,000  in  pier  work,  and  $60,000  for  revet- 
ment work,  including  contingencies,  etc. 

Amount  expended  on  this  work  to  June  30,  1899,  $452,307.11. 

July  1,1899,  balance  unexpended ...$577,692.89 

Amount  appropriated  by  sundry  civil  act  approved  June  6, 1900 1 10, 000. 00 

687,692.89 
June  30, 1900,  amount  expended  during  fiscal  year 287, 941. 78 

July  1, 1900,  balance  unexpended - 399, 751. 11 

July  1,1900,  outstanding  liabilities $27,700.09 

July  1, 1900,  amount  covered  by  uncompleted  contracts 382, 446. 93 

.  410,146.02 

Amount  (estimated)  required  for  completion  of  existing  project 155, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 

1902,  in  addition  to  the  balance  unexpended  July  1, 1900 156, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acta  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  K  K  6.) 

7.  Operating  and  care  of  waterway  across  Keweenaw  Point  from 
Keweenaw  Bay  to  Lake  Superior^  Michigan, — The  expenses  of  operat- 
ing and  care  of  this  waterway  for  the  fiscal  year  ending  June  30, 1892, 
during  which  it  was  acquired  by  the  United  States,  were  paid  by  an 
appropriation  of  $10,000  made  for  the  purpose  by  act  of  September 
19,  1890. 
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During  the  fiscal  year  ending  June  30, 1900,  $8,300  from  the  perma- 
nent-indefinite appropriation  of  July  5,  1884,  was  expended  in  main- 
taining by  dredging  a  practicable  20-foot  stage  of  water,  in  superin- 
tendence and  general  operation  of  the  canals,  and  in  guarding  against 
encroachments  on  the  legally  established  harbor  lines. 

(See  Appendix  K  K  6.) 

8,  Harbor  at  Mafquette^  Mich. — Originally  this  harbor  afforded  no 
protection  to  vessels  from  easterly  or  northeasterly  storms,  and  proj- 
ects were  approved  for  the  construction  of  a  breakwater  composed 
of  cribs  fiUea  with  rock  and  projecting  from  the  shore  into  the  bay  a 
distance  of  3,000  feet.  This  breakwater  was  finished  in  1894,  practi- 
cally as  projected,  but  since  its  commencement  extensive  repairs  have 
been  made  to  the  superstructure.  The  harbor  has  natural  deep  water 
of  18  feet  or  more. 

A  project  for  a  concrete  superstructure  was  approved  in  February, 
1890.     Its  estimated  cost  was  $232,936.71. 

Work  on  this  concrete  superstructure  was  begmi  in  the  spring  of 
1895,  and  1,500  linear  feet  has  been  completed. 

The  small  balance  now  on  hand  will  be  needed  for  temporary 
repairs  to  the  old  timber  superstructure,  about  800  feet  of  which  is  in 
a  very  rotten  condition. 

In  this  latitude  the  working  season  is  verv  short,  especially  for  con- 
crete made  in  place.  For  this  reason  it  will  be  decidedly  economical 
to  have  sufficient  funds  in  hand  at  one  time  to  utilize  the  whole  of 
two  consecutive  seasons. 

The  breakwater  has  given  complete  protection  to  the  harbor,  and 
conmaerce  has  grown  steadily  until  it  amounts  now  to  some  $5,000,000 
annually. 

During  the  fiscal  year  ending  June  30,  1872,  there  were  780  arriv- 
als and  clearances  of  vessels,  with  a  registered  tonnage  of  370,000 
tons.  In  1899  there  were  2,752  arrivals  and  clearances,  with  a  regis- 
tered tonnage  of  3,427,903. 

The  permanent  maintenance  of  the  breakwater  by  a  durable  con- 
crete superstructure  will  do  away  with  the  frequent  and  expensive 
remirs  incident  to  timber  work. 

The  total  cost  of  the  work  to  June  30,  1899,  was  $536,370.61,  of 
which  $66,638.17  was  under  present  project. 

July  1,1899,  balance  unexpended $22,187.15 

Amount  credited  June  15, 1900,  account  of  overpayment,  July,  1898 .93 

22,188.08 
June  30, 1900,  amount  expended  during  fiscal  year 21, 121. 51 

July  1, 1900, balance  unexpended 1,066.57 

Amount  (estimated)  required  for  completion  of  existing  project 100, 000. 00 

Amount  that  can  be  ijrofitably  expended  in  fiscal  year  ending  June  30, 

1902,  for  works  of  improvement  and  for  maintenance,  in  addition  to 

thebalanceunexpended  July  1,1900 54,500.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 

of  1899,  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  K  K  7.) 

9.  Harbor  of  refuge^  Marquette  Bay^  Michigan,, — ^This  is  a  work 
authorized  by  the  act  of  June  3,  1896.     Marquette  Bay  is  a  small  bay 
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within  the  city  limits  of  Marquette,  north  of  Marquette  proper,  and 
distant  li  miles  therefrom. 

A  resolution  of  Congress  approved  March  20,  1896,  directed  the 
Secretary  of  War  to  make  a  survey  and  submit  an  estimate  for  a 
breakwater  in  this  bay.  The  results  of  this  survey,  with  estimates 
amounting  to  $20,000  for  breakwater  500  feet  long  and  $50,000  for 
construction  of  one  1,000  feet  long,  were  published  m  House  Doc.  No. 
318,  Fifty-fourth  Congress,  first  session. 

The  approved  project  is  to  build  a  breakwater  1,000  feet  in  length 
off  Presque  He  Point.  Of  this,  nearly  1,000  feet  and  a  crib  extension 
toward  shore,  50  feet  long,  have  been  completed,  500  linear  feet  and 
the  crib  extension  havingl)een  built  under  a  previous  appropriation. 

The  act  of  March  3,  1899,  appropriated  $30,000  for  the  completion 
of  the  improvement  of  this  haroor.  This  is  being  expended  in  building 
a  500-foot  extension  to  the  present  breakwater,  and  the  work  is  being 
done  under  contract  at  a  total  cost  of  $27,000.  It  is  expected  the  work 
will  be  completed  by  July  15,  1900. 

Arrivals  and  clearances  in  1896,  414,  with  tonnage  of  347,781  tons, 
and  in  1899  1,166  arrivals  and  clearances,  with  tonnage  of  1,475,787 
tons,  valued  at  $3,250,000. 

Total  expended  to  June  30,  1899,  $19,579.51. 

July  1, 1899,  balance  unexpended $30,420.49 

June  30, 1900,  amount  expended  during  fiscal  year 11, 626. 13 

July  1, 1900,  balance  unexpended 18,794.36 

July  1, 1900,  outstanding  liabilities $1,080.00 

July  1, 1900,  amount  covered  by  uncompleted  contracts 16, 200. 00 

17,280.00 

July  1, 1900,  balance  available 1,514.36 

(See  Appendix  K  K  8.) 

10.  Ilarbor  of  refuge  at  Grcmd  Maraia^  Mich. — Originally  the 
entrance  to  this  harbor  was  obstructed  by  a  bar  having  but  9  feet  depth 
of  water  upon  it.  The  project  for  its  imjjrovement,  adopted  in  1881, 
has  for  its  object  a  deep  and  safe  channel  into  the  harbor,  making  it  a 
harbor  of  refuge.  This  object  is  to  be  attained  by  building  parallel 
piers  projecting  into  the  lake  and  dredging  out  a  channel  between 
them,  connecting  the  deep  water  of  the  lake  with  that  of  the  harbor, 
and  by  closing  up  the  natural  entrance,  5,700  feet  in  width,  by  a  solid 
pile  dike,  driven  with  a  slope  toward  the  waves  and  strongly  braced. 
The  proposed  length  of  each  pier  was  1,800  feet.  The  west  pier  has 
now  reached  a  length  of  1,656  feet,  and  the  east  pier  1,153  feet. 

An  examination  made  in  May,  1899,  showed  a  least  depth  of  14  feet 
along  the  channel  between  the  piers.  The  pile  dike,  finished  August  5, 
1897,  has  successfully  withstood  the  fall  and  spring  storms  and  the 
action  of  the  ice  during  three  years.  It  is  reported  to  be  continually 
gaining  in  strength,  due  to  the  accumulation  of  sand  against  it. 

The  act  of  March  3,  1899,  appropriated  $25,000  for  continuing  the 
improvement  of  this  harbor.  Of  tnis  amount  $10,000  was  expended 
last  summer  in  repairs  to  the  piers,  and  the  balance  is  being  expended 
in  extending  the  east  pier  by  a  crib  substructure  temporarily  de<^ked 
over  at  the  water  surface,  under  contract  after  due  advertisement. 

The  commerce  of  this  place  has  increased  from  1,910  tons  in  1887  to 
116,050  tons  in  1899.     In  1892  310  vessels  entered  and  departed, 
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while  in  1899  864  entered  and  departed.     Value  of  commerce,  includ- 
ing logs,  $1,735,600. 

The  total  amount  expended  to  eTune  30, 1899,  was  $305,495.25.  The 
result  has  been  the  creation  of  a  very  safe  and  commodious  harbor  of 
refuge  for  vessels  drawing  13  feet.  It  is  expected  that  the  completion 
of  the  project  will  make  this  safely  accessible  for  vessels  of  16  feet 
draft. 

July  1,1899,  balance  unexpended $24,754.75 

June  30, 1900,  amount  expended  during  Ifiscal  year : 9, 494. 02 

July  1, 1900,  balance  unexpended 15, 260. 73 

July  1 ,  1900,  amount  covered  by  uncompleted  contracts 14, 470. 00 

July  1 ,  1900,  balance  available 790. 73 


Amount  (estimated)  required  for  completion  of  existing  project 153, 750. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1902,  for  works  of  improvement  and  for  maintenance,  in  addition  to  the 

balance  available  July  1, 1900 70, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act  of 

1899,  and  of  simdry  civil  act  of  June  4,  1897. 

(See  Appendix  K  K  9.) 

EXAMINATIONS  AND    SURVEY    MADE    IN    COMPLIANCE   WITH    RIVER   AND 
HARBOR  ACT  APPROVED  MARCH   3,  1899. 

The  preliminary  examinations  and  survey  of  the  following  locali- 
ties, required  by  the  river  and  harbor  act  of  March  3, 1899,  were  made 
by  the  local  engineer,  Mai.  Clinton  B.  Sears,  Corps  of  Engineers,  and 
reports  thereon  submittea  through  the  Division  Engineer,  Col.  J.  W. 
Barlow,  Corps  of  Engineers: 

1.  Report  upon  the  feasibility  and  advisability  of  constTucting  a 
canal  between  Lake  Superior  and  the  Mississippi  Miver, — Major  Sears 
submitted  report  June  14,  1899.  He  considers  the  construction  of 
such  a  canal  to  be  feasible  and  estimates  the  cost  at  $6,012,500  and 
i350,0<^0  per  annum  for  operation  and  maintenance.  In  his  opinion, 
concurred  in  by  the  division  engineer  and  by  me,  the  improvement  is 
not  one  which  should  be  undertaken  by  the  General  Government. 
The  report  was  transmitted  to  Congress  and  printed  in  House  Doc. 
No.  69,  Fifty-sixth  Congress,  first  session.  (See  also  Appendix 
K  K  10.) 

2.  Preliminary  examination  at  Two  Islands^  or  Saxton^  Minn, — 
Major  Sears  submitted  report  July  12,  1899.  In  his  opinion,  con- 
curred in  by  the  division  engineer  and  by  me,  the  locality  is  not  worthy 
of  improvement  by  the  General  Government.  The  report  was  tmns- 
mitted  to  Congress  and  printed  in  House  Doc.  No.  138,  Fifty-sixth 
Congress,  first  session.     (See  also  Appendix  K  K  11.) 

3.  Pretirainary  exainination  ana  survey  of  harbor  at  Portnring^ 
Wis. — Major  Sears  submitted  reports  dated  June  13  and  November 
20, 1899,  respectively.  A  plan  for  improvement,  at  an  estimated  cost 
of  $44,992,  is  presented,  and  in  the  opinion  of  Major  Sears,  concurred 
in  by  the  division  engineer,  the  locality  is  worthy  of  improvement  by 
the  General  Government.  The  reports  were  transmitted  to  Congress 
and  printed  in  House  Doc.  No.  114,  Fifty-sixth  Congress,  first  session. 
(See  also  Appendix  K  K  12.) 
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^.  Ptdirrvmary  rumination.  andj)lun  and  estimate  for  tmprovemerU 
of  Capper  Harbor^  Michigan, — Major  Sears  submitted  reports  dated 
August  17  and  October  14,  1899,  respectively,  with  plan  for  improve- 
ment at  an  estimated  cost  of  $2,000.  The  reports  were  transmitted  to 
Congress  and  printed  in  House  Doc.  No.  86,  Fifty-sixth  Congress, 
first  session.     (See  also  Appendix  K  K  13.) 

EXAMINATION    OF    BURLINGTON    BAY,    MINNESOTA,  REQUIRED  BY  EMER- 
GENCY  RIVER  AND  HARBOR  ACT  APPROVED  JUNE   6,  1900. 

The  local  officer  was  also  charged  with  the  duty  of  making  prelimi- 
nary examination  of  Burlington.  Bay^  Lake  County^  Minn.^  with  a 
view  to  improving  said  hay  ajid  the  const/ruction  o/a  harbor  therein^ 
required  by  the  emergency  river  and  harbor  act  of  June  6,  1900,  and, 
if  possible,  report  thereon  will  be  submitted  in  time  for  transmission 
to  Congress  at  its  next  session. 

IMPROVEMENT  OF  RIVERS  AND  HARBORS  ON  WESTERN  SHORE  OF 

LAKE  MICHIGAN. 

This  district  was  in  the  charge  of  Capt.  J.  G.  Warren,  Corps  of 
Engineers.    Division  Engineer,  Co\.  J.  W .  Barlow,  Corps  of  Engineers. 

1.  Menominee  Harbor^  Michigan  amd  Wisconsin. — ^Tne  survey  made 
in  1871  with  a  view  to  the  improvement  of  the  entrance  to  the 
Menominee  River  showed  that  it  had  a  depth  of  6  feet.  The  project 
for  its  improvement,  adopted  in  1871  and  modified  in  1874,  provided 
for  construction  of  two  parallel  piers  400  feet  apart  and  for  dred^ng 
between  them,  the  object  being  to  secure  a  channel  of  navigable  width 
not  less  than  15  feet  deep.  In  1890  this  was  modified  to  secure  a 
depth  of  17  feet. 

The  amount  expended  up  to  June  30,  1899,  was  $229,007.11. 

The  original  and  modined  projects  have  been  completed,  and  the 
full  depth  of  17  feet  below  the  datum  plane  has  been  secured. 

Dredging  during  the  fiscal  year,  under  appropriation  for  Menominee 
River,  has  secured  a  channel  20  feet  deep  between  the  piers.  (See 
Menominee  River  report.) 

Repairs  have  been  made  to  the  south  pier. 

The  maximum  draft  that  could  be  carried  June  30, 1900,  was  18.7  feet. 

Commercial  statistics  for  1899. — Arrivals  of  vessels,  839;  tonnage, 
324,046.  Total  approximate  value  of  imports  by  way  of  harbor, 
$2,400,000;  exports,  $1,600,000. 

July  1, 1899.  balance  iinexpended $5,704.89 

June  30, 1900,  amount  expended  during  fiscal  year 2, 549. 16 

July  1, 1900,  balance  unexpended 3,155.73 

Amount  that  can  be  profitably  e^cpended  in  fiscal  ^ear  ending  June  30, 
1902,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1, 1900 5,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867,  ot  section  7  of  the  river  and  harbor  act 
of  1899,  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  L  L  1.) 

2,  Menomi/nee  Riwer^  Michigam,  and  Wisconsin, — ^The  survey  made 
in  1889,  with  a  view  to  the  improvement  of  the  Menominee  River, 
showed  a  governing  depth  of  about  5  feet,  and  that  by  private  enter- 
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Judse  a  tortuous  channel  had  been  dredged  about  50  feet  wide  and  14 
eet  deep,  extending  up  the  river  a  distance  of  2  miles. 

The  original  project  of  1890  provided  for  the  expenditure  of  $54,000 
for  dredffing  a  channel  200  feet  wide  and  17  feet  deep  from  Green  Bay 
up  the  Menominee  River  as  far  as  available  funds  would  admit. 

In  1892  additional  funds  were  appropriated,  and  the  project  pro- 
vided formakinff  the  200-foot  channel  about  9,000  feet  long,  and  thence 
for  a  distance  of  2,600  feet  reducing  its  width  to  100  feet.  The  act  of 
June  3, 1896,  appropriated  $15,000  and  provided  for  the  formation  of 
a  turning  basin  600  feet  long  and  250  feet  wide;  also  for  extending  the 
channel  425  feet,  with  a  width  of  75  feet. 

The  river  and  harbor  act  of  March  3j  1899,  appropriated  $18,920  for 
improving  Menominee  River,  *' according  to  the  second,  or  dredging, 
plan  reported  November  30,  1896."  This  plan  (printed  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1897,  p.  2y51  et  seq.)  was  for  a 
20-foot  channel  in  Menominee  Harbor.  The  substitution  of  the  word 
'*  river"  for  '^ harbor"  was  evidently  a  mistake;  but  to  carry  out  the 
evident  intention  of  the  act,  the  money  appropriated  is  now  being 
expended  in  furtherance  of  the  dredging  plan  alluded  to,  under 
inaprovement  of  Menominee  River. 

The  sum  of  $18,920  appropriated  by  river  and  harbor  act  of  March 
3,  1899,  was  expended  in  securing  a  cnannel  20  feet  deep  and  300  feet 
wide  between  the  harbor  piers,  as  explained  in  reports  on  Menominee 
River  for  1899.  (See  Annual  Report  of  the  Chief  of  Engineers  for 
1899,  pp.  457  and  2728.) 

The  total  amount  expended  to  June  30,  1899,  was  $95,599.55. 

The  original  and  modified  projects  have  been  completed. 

Soundings  taken  in  Januaiy,  1900,  showed  considerable  shoaling  in 
channel  and  basin. 

The  maximum  draft  that  could  be  carried  June  30, 1900,  was  15. 7  feet. 

A  survey  of  the  river  was  made  in  compliance  with  the  terms  of  the 
river  and  harbor  act  of  March  3, 1899,  and  the  report  printed  in  House 
Doc.  No.  419,  Fifty-sixth  Congress,  first  session;  it  is  also  submitted 
as  Appendix  L  L  22  of  this  report. 

The  commercial  statistics  for  Menominee  River  are  the  same  as  for 
Menominee  Harbor.     (See  Menominee  Harbor  report.) 

July  1,  1899,  balance  unexpended  ....• $18,900.48 

June  30,  1900,  amount  expended  during  fiscal  year 18, 092. 27 

July  1,  1900,  balance  unexpended 808.21 

Amount  that  can  be  profitably  exi)ended  in  fiscal  year  ending  June  30, 
1902,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1900 7,500.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act  of 
1899,  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  L  L  2.) 

3.  Oconto  Harbor^  Wisconsin. — In  its  natural  condition  the  channel 
at  the  entrance  to  the  Oconto  River  was  obstructed  by  a  bar  with  less 
than  3  feet  of  water  over  it.  Previous  to  1881,  when  the  first  appro- 
priation was  made  for  its  improvement,  the  citizens,  by  the  construc- 
tion of  a  small  amount  of  slab  pier  and  by  dredging,  had  increased  the 
depth  to  4i  feet. 

The  part  of  the  river  between  the  mouth  and  the  city  of  Oconto  had 
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a  width  of  from  150  to  250  feet  and  a  low-water  channel  depth  of  from 
4  to  6  feet. 

The  project  of  improvement  adopte<l  in  1882  proposed  to  secure  a 
9-foot  channel  from  Green  Bay  to  the  city  of  Oconto,  a  distance  of  2 
miles,  by  dredging  and  constructing  piers,  at  an  estimated  cost  of 
$150,000. 

A  modification  adopted  in  1897  provided  for  making  Spies's  mill  the 
terminus  of  the  improved  channel,  thereby  abandoning  3,800  linear 
feet  of  the  originally  projected  improvement. 

The  total  amount  expended  up  to  June  30,  1899,  was  $78,265.17. 

At  that  date  the  south  pier  was  of  its  projected  length,  and  to  com- 
plete the  north  pier  to  its  full  length  an  extension  of  875  feet  was 
required.     The  channel  had  a  depth  of  8  feet. 

Soundings  taken  in  May,  1900,  showed  a  channel  9  feet  deep  below 
datum  with  a  least  width  of  70  feet. 

Dredging  for  restoration  of  channel  was  completed  in  August,  1899. 
Extensive  repairs  were  made  to  the  piers. 

The  actual  depth  June  30,  1900,  was  7.7  feet. 

A  preliminary  examination  of  the  harbor  was  made  in  compliance 
with  the  terms  of  the  river  and  harbor  act  of  March  3, 1899,  and  report 
thereon  printed  in  House  Doc.  No.  50,  Fifty-sixth  Congress,  first  ses- 
sion; it  IS  also  submitted  as  Appendix  L  L  23  of  this  report 

Cmrimercial  statistics  for  1897, — Arrivals  of  vessels,  630;  tonnage, 
36,550.  Exports,  lumber  and  saw  logs,  35,250  tons;  imports,  stone, 
49,000  tons. 

July  1, 1899,  balance  unexpended $14,734.83 

June  30, 1900,  amount  expended  during  fiscal  year 13, 362. 14 


July  1, 1900,  balance  unexpended 1, 372. 


Amount  (estimated)  required  for  completion  of  existing  project 22, 610. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1902,  for  maintenance  of  improvement,  in  addition  to  the  balance 

unexpended  July  1,1900 7,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 

of  1899,  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  L  L  3. ) 

If.,  Green  Bay  Harbor,,  Wisconsin, — ^The  original  channel  from  Green 
Bay  into  the  Fox  River  was  circuitous  and  narrow,  with  but  11  feet  of 
water  at  its  shoalest  point.  The  original  project  for  its  improvement 
was  adopted  in  1866  and  modified  in  1872,  1874,  and  1892,  to  secure 
greater  depth,  and  provides  for  a  dredged  channel  16,600  feet  long,  200 
feet  wide,  and  17  feet  deep,  passing  through  a  revetted  cut  in  Grass v 
Island.  The  project  adopted  in  1897  provided  for  increasing  the  width 
of  entrance  at  north  end  of  channel  to  500  feet. 

The  Fox  River  below  Depere,  Wis.,  was  included  in  the  Green  Bay 
appropriations  of  July  13,  1892,  and  June  3,  1896,  and  the  project 
adopted  in  1896  proviaes  for  the  same  depth  as  in  the  other  channel. 

Tiie  total  amount  expended  up  to  June  30,  1899,was  $375,628.77. 

At  that  date  the  channel  from  Green  Bay  into  the  Fox  River  had  a 
depth  of  17  feet,  with  a  least  width  of  200  feet. 

The  channel  in  the  Fox  River  below  Depere  had  a  depth  of  14  feet 
for  a  width  of  100  feet. 
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A  channel  17  feet  deep  and  150  feet  wide  was  dredged  in  the  Fox 
River  below  Depere,  Wis.  Minor  repairs  were  made  to  revetments  at 
Grassy  Island. 

Soundings  taken  in  the  winter  of  1900  showed  a  channel  17  feet  deep 
below  datum  from  deep  water  in  Green  Bay  to  Depere,  Wis. 

The  maximum  draft  that  could  be  carried  June  30, 1900,  from  Green 
Bay  into  the  Fox  River  was  16  feet. 

A  survey  was  made  in  compliance  with  the  terms  of  the  river  and 
harbor  act  of  March  3, 1899,  and  report  thereon  printed  in  House  Doc. 
No.  232,  Fifty-sixth  Congress,  first  session.  It  is  also  submitted  as 
Appendix  L  L  24  of  tiiis  report. 

Ck/trimefrcial  statistics  for  1899. — Arrivals  of  vessels,  624;  tonnage, 
304,392;  exports,  164,769  tons;  imports,  256,625  tons. 

July  1,  1S99,  balance  unexpended $30,573.73 

June  30,  1900,  amount  expended  during  fiscal  year 23, 140. 75 

July  1,  1900,  balance  unexpended 7,432.98 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1902,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1900 12,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 
of  1899,  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  L  L  4.) 

5.  Sturgeon  Bay  and  Lake  Michigan  Ship  Canal^  Wisconsin, — In  its 
natural  condition  Lake  Michigan  was  separated  from  Sturgeon  Bay, 
an  arm  of  Green  Bay,  by  a  neck  of  land  about  If  miles  wide,  having 
a  maximum  elevation  above  the  lake  level  of  about  28  feet.  The  Stur- 
geon Bay  and  Lake  Michigan  Ship  Canal  and  Harbor  Company,  from 
1872  to  1881,  constructed  across  this  neck  a  canal  without  locks  or 
gates,  7,200  feet  long,  100  feet  wide  at  water  surface,  and  14  feet  deep, 
and  in  continuation  of  the  canal  dredged  a  channel  in  Sturgeon  Bay 
6,100  feet  long,  of  about  the  same  dimensions  as  the  canal.  Of  the 
14,400  linear  feet  of  canal  banks,  8,437  feet  was  provided  with  pile 
revetments.  The  United  States  assumed  possession  of  the  canal  April 
25, 1893.  The  project  of  1894  provided  for  an  extension  of  the  revet- 
ments with  an  offset  of  30  feet  on  each  side,  for  fender  piling,  and  for 
dredging  to  obtain  a  depth  of  15  feet.  The  modification  adopted  in 
1896  provided  for  a  width  of  250  feet  between  revetments  for  the 
westerly  1.000  feet  of  the  canal  and  for  a  channel  200  feet  wide  in  the 
bay;  also  lor  widening  the  entire  canal  to  160  feet  when  the  old  revet- 
ment required  rebuilding. 

The  total  amount  expended  to  June  30,  1899,  was  $135,534.34,  of 
which  amount  $81,833  was  for  the  purchase  of  the  canal  by  the  United 
States. 

The  expenditures  during  the  fiscal  year  ending  June  30,  1900,  were 
chiefly  for  building  687  linear  feet  of  south  revetment  and  dredging 
122,104  cubic  yards  of  material.  About  350  feet  of  westerly  end  of 
canal  remains  to  be  revetted  on  both  sides. 

The  canal  affords  a  considerable  shortening  of  distance  for  many 
vessels  -over  the  natural  outlet  of  Green  Bay  into  Lake  Michigan, 
avoids  the  dangers  of  the  natural  route,  ana  makes  Sturgeon  Bay 
available  and  accessible  as  a  harbor  of  refuge  for  vessels  on  Lake 
Michigan  with  a  draft  of  less  than  15  feet. 

The  maximum  draft  that  could  be  carried  June  30, 1900,  was  15  feet. 
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Commercial  statistics  for  1899. — Number  of  vessels  passing  through 
the  canal,  3,840;  tonnage,  1,417,112.  Bound  up,  lumber,  653,840  tons; 
bound  down,  coal,  14,903  tons. 

July  1,  1899,  balance  unexpended $26,298.66 

June  30,  1900,  amount  expended  during  fiscal  year 18, 082. 03 

July  1,  1900,  balance  unexpended 8,216.63 

July  1,  1900,  outstanding  liabilities 20.86 

July  1,  1900,  balance  available 8,195.77 

Amount  (estimated)  required  for  completion  of  existing  project 33, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1902,  in  addition  to  the  balance  available  July  1,  1900 25, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  L  L  5.) 

6.  Operating  cmd  ca/re  of  Sturaeon  Bay  and  Lake  Michigan  Ship 
Cwnal^  Wisconsin. — Under  an  allotment  from  the  indefinite  appro- 
priation of  July  6,  1884,  for  operating  and  care  of  canals  and  other 
works  of  navigation,  there  has  been  expended  during  the  fiscal  year 
ending  June  30,  1900,  $135,220.43.  The  principal  work  has  been  the 
renewal  and  repairs  to  canal  revetments  and  dredging.  The  riprap 
protection  along  the  harbor  front  was  repaired  with  additional  stone; 
the  grounds  adjacent  to  the  canal  buildings  were  graded  and  the  build- 
ings repaired  and  painted;  the  pile  driver  repaired,  and  19,540  cubic 
yards  of  material  dredged  from  the  canal;  also,  two  dump  scows, 
each  of  140  cubic  yards  capacity,  were  built. 

Navigation  through  the  canal  opened  April  19, 1899;  was  maintained 
until  practically  closed  by  ice  December  22,  1899,  and  reopened  April 
20,  1900. 

During  the  greater  portion  of  the  winter  the  car  ferry  steamers  of 
the  Ann  Arbor  Railroad  Company  endeavored  to  maintain  navigation 
between  Frankfort  and  Menominee,  Mich. ,  via  the  canal.  No  serious 
groundings  occurred  in  the  canal  on  account  of  an  insufficient  depth 
of  water. 

The  water  reached  its  lowest  stage  for  the  year  on  December  28, 
1899,  when  it  was  6.01  feet  below  nigh- water  mark  of  1838,  and  its 
highest  stage  June  10, 1900,  when  it  was  2.2  feet  below  that  point 

For  commercial  statistics  see  report  on  Sturgeon  Bay  and  Lake 
Michigan  Ship  Canal,  Wisconsin. 

(See  Appendix  L  L  6.) 

7.  Sturgeon  Bay  Canal  harbor  of  refuge.,  Wisconsin. — Before  the  con- 
struction of  this  harbor  was  undertaken,  the  Lake  Michigan  entrance 
to  the  Sturgeon  Bay  and  Lake  Michigan  Ship  Canal  was  entirely  unpro- 
tected from  storms  from  northeast  to  southwest. 

The  project  of  constructing  a  harbor  of  refuge  at  this  pSint  was 
adopted  in  1873  and  modified  m  1879  and  1880.  The  modified  project, 
as  carried  out  and  completed  in  1884,  consisted  of  two  piers,  each  1,344 
feet  long,  860  feet  apart  at  the  shore  line,  protecting  the  lake  entrance 
of  the  canal  and  converging  so  as  to  mate  the  harbor  entrance  335 
feet  wide,  inclosing  an  area  of  about  10  acres,  with  a  depth  of-  at  lea.st 
17  feet. 

The  total  expenditure  at  this  harbor  up  to  June  30,  1899.  was 
$185,105.44.     This   expenditure   resulted   in   the  completion  of  the 
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piers  as  projected,  and  in  a  dredged  channel  17  feet  deep  and  150  feet 
livide  from  the  17-foot  contour  in  Lake  Michigan  to  the  canal  entrance. 

The  expenditures  during  the  fiscal  year  ending  June  30,  1900,  have 
been  for  repairs  to  the  piers,  redredging,  repairs  to  the  dredging  plant, 
and  renewal  of  the  guide  piling  that  connects  the  main  and  detached 
piers. 

Soundings  taken  in  February,  1899,  showed  a  depth  of  about  16  feet 
below  datum.     In  April,  1900,  there  was  a  depth  of  16.8  feet. 

The  maximum  draft  that  could  be  carried,  June  30,  1900,  was  15.5 
feet. 

The  commercial  statistics  for  this  harbor  will  be  found  in  report  on 
Sturgeon  Bay  and  I^ke  Michigan  Ship  Canal. 

Jnly  1, 1899,  balance  unexpended |3, 577. 06 

Jane  30, 1900,  amount  expended  during  fiscal  year 2, 924. 51 

July  1, 1900,  balance  unexpended 662. 55 

Amount  that  can  be  profitably  exi)ended  in  fiscal  year  ending  June  30, 
1902,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1, 1900 11,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acta  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 
of  1899,  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  L  L  7.) 

8.  Ahnapee  Ha/rbor^  Wisconsi^u — Previous  to  the  improvement  of 
this  harbor,  the  depth  of  water  at  the  mouth  of  the  Annapee  River 
was  only  3  feet. 

The  project  for  improvement  adopted  in  1875,  and  modified  in  1884, 
provided  for  the  formation  of  a  small  artificial  harbor,  connected  with 
the  lake  by  a  channel  100  feet  wide  and  13  feet  deep,  formed  by  the 
construction  of  two  piers  extending  to  the  19-foot  contour,  with  a 
200-foot  entrance  channel  between  the  pierheads. 

By  a  modification  of  project  adopted  in  1897  further  extension  of 
the  piers  was  abandoned. 

The  project  adopted  by  thjB  river  and  harbor  act  of  March  3,  1899, 
provides  for  the  formation  of  a  channel  13  feet  deep  and  50  feet  wide, 
extending  up  the  river  from  the  head  of  present  cnannel  for  800  feet, 
by  rock  removal  and  dredging. 

The  total  amount  expended  up  to  June  30,  1899,  was  $185,037.83. 

Both  piers  have  been  built  to  their  projected  length. 

Sounmngs  taken  in  April,  1899^  showed  a  depth  varying  from  16  feet 
at  enti-ance  to  14  feet  at  shore  end  of  piers. 

June,  1900,  their  depths  varied  from  16i  feet  to  13i  feet  below 
datum.  The  channel  provided  for  by  project  of  1899  is  only  partially 
completed.  It  has  a  depth  of  10  feet  and  a  least  width  of  30  feet  for  a 
length  of  520  feet. 

Tne  maximum  draft  that  could  be  carried,  June  30,  1900,  was  about 
12  feet. 

Drilling,  blasting,  and  dredging  for  rock  removal  have  been  in 
progress  during  the  fiscal  year. 

Vornjnercial  statistics  for  1899, — Arrivals  of  vessels,  770;  tonnage, 
277,800.  Exports  and  imports  were  31,875  and  26,095  tons,  respect- 
ivelv,  by  all  ways  of  transportation,  their  approximate  values  being 
$1,237,325  and  $938,000. 
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July  1,  1899,  balance  unexpended $11,182.17 

June  30,  1900,  amount  expended  during  fiscal  year 9, 560. 92 

July  1 ,  1900,  balance  unexpended 1, 621. 25 

Amount  (estimated)  required  for  completion  of  existing  project 19, 266. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1902,  for  works  of  improvement  and  for  maintenance,  in  addition  to  the 

balance  unexpended  July  1,  1900 6, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 

of  1899,  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  L  L  8.) 

P.  Kewminee  Harbor^  Wisconsin, — The  original  entrance  to  the 
Kewaunee  River  was  not  raore  than  20  feet  wide,  with  a  depth  of  about 
3  feet  at  its  shoalest  point,  and  was  obstructed  by  submerged  bowlders. 

The  project  for  its  improvement,  adopted  in  1881,  provided  for  an 
artificial  entrance  channel  15  feet  deep,  located  about  2,000  feet  south 
of  the  river  mouth,  protected  by  two  parallel  piers  200  feet  apart, 
extending  from  the  shore  to  the  19-foot  contour  in  the  lake. 
•  The  total  amount  expended  on  this  harbor  up  to  the  close  of  the 
fiscal  year  ending  June  30, 1899,  was  $162,150.39,  in  addition  to  which 
the  local  harbor  eonmiissioners  had  expended  $8,042.72.  At  that  time 
both  piers  were  of  their  full  projected  length.  Soundings  taken  in 
May,  1899,  show  a  depth  of  15  feet,  with  a  least  width  of  160  feet. 

In  May,  1900,  the  depth  of  channel  was  15  feet  below  datiun,  with  a 
minimum  width  of  140  feet. 

The  actual  depth  June  30,  1900,  was  about  13.7  feet. 

In  compliance  with  the  terms  of  the  river  and  harbor  act  of  March 
3,  1899,  a  survey  was  made,  and  report  thereon  printed  in  House 
Doc.  No.  362,  Fifty -sixth  Congress,  first  session;  it  is  also  submitted 
as  Appendix  L  L  25  of  this  report. 

Three  hundred  and  twenty-five  linear  feet  of  superstructure  was 
rebuilt,  the  dredging  plant  repaired,  a  blacksmith  shop  built,  and 
dredginff  done  with  United  States  dredges  Nos.  1  and  2. 

Two  dump  scows  were  also  built  at  the  Government  yard  for  oper- 
ating and  care  of  Sturgeon  Bay  and  Lake  Michigan  Ship  Canal. 

Com/mercial  statistics  for  1899. — Arrivals  of  vessels,  1,131;  tonnage, 
467,238.  By  the  way  of  the  harbor  only:  Total  approximate  value  of 
exports,  «6,985,300;  of  imports,  $4,325,350. 

July  1, 1899,  balance  unexpended $6, 663. 61 

June  30, 1900,  amount  expended  during  fiscal  year 6, 102. 21 

July  1, 1900,  balance  unexpended 561. 40 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1902,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1 ,  1900 11, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 
of  1899,  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  L  L  9.) 

10,  Tiro  Bivi'Ts  Harbor^  Wisconmn, — ^The  original  depth  of  the 
entrance  to  Twin  Rivers  was  from  3  to  4  feet.  The  project  adopted 
in  1870  provided  for  a  13-foot  channel  between  parallel  piers  270  feet 
apart,  extending  from  the  shore  line  to  the  19-foot  contour  in  Lake 
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Michigan.  In  1875  the  distance  between  the  piers  was  reduced  40  feet. 
In  1897  the  project  was  modified  by  abandoning  any  further  extension 
of  the  piers. 

The  amount  expended  thereon  up  to  the  close  of  the  fiscal  year  end- 
ing June  30,  1899,  was  $214,950.21. 

A  total  quantity  of  29,774  cubic  yards  has  been  dredged  for  restora- 
tion of  channel  during  the  fiscal  year. 

In  April,  1899,  the  governing  depth  was  12.3  feet  below  the  datura 
plane.  Soundings  taKen  June  15,  1900,  on  completion  of  dredging, 
showed  a  channel  13  feet  deep  below  the  datum  plane  and  200  feet 
wide. 

The  maximum  draft  that  could  be  carried  June  30, 1900,  was  11. 7  feet. 

The  superstructure  of  the  pile  piers  is  in  a  dilapidated  condition,  and 
the  sheet  piling  does  not  prevent  the  }>assage  of  sand  through  the 
piers  into  the  channel. 

Qymmercial  statistics  for  1899, — Arrivals  of  vessels,  1,560;  tonnage, 
436,384;  exports,  50,833  tons;  imports,  61,887  tons. 

July  1,  1899,  balance  unexpended $7, 549. 79 

June  30,  1900,  amount  expended  during  fiscal  year 6, 226. 27 

July  1,  1900,  balance  unexpended 1,323.52 

Amount  that  can  be  profitably  expended  in  fiscal  year  pnding  June  30, 
1902,  for  maintenance  of  improvement,  in  addition  to  tne  balance 
unexpended  July  1,  1900 16,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 
of  1899,  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  L  L  10.) 

11.  ManiUncoc  Harbor ,^  Wisconsin. — The  original  depth  of  water  at 
the  mouth  of  the  Manitowoc  River  was  about  4  feet  at  the  shoalest 
point.  The  original  project,  adopted  in  1852,  provided  for  a  channel 
13  feet  deep  between  parallel  piers  220  feet  apart,  and  was  completed 
in  1871.  In  1881  a  modification  was  adopted  to  secure  19  feet  at  the 
entrance  and  15  feet  at  the  shore  line  by  pier  extension  and  dredging, 
and  was  completed  in  1889.  In  1890  a  project  was  adopted  for  an 
exterior  breaswater  400  feet  long  to  afford  protection  to  vessels  enter- 
ing the  harbor  during  northeast  storms.  In  1896  a  project  was  adopted 
for  a  channel  20  feet  deep  by  extending  the  south  pier  and  by  dredging. 

The  amount  expended  thereon  up  to  the  close  of  the  fiscal  year  end- 
ing June  30,  1899,  was  $395,352.03. 

At  that  date  the  exterior  breakwater  and  the  project  of  1896  were 
completed.  In  April,  1899,  the  channel  was  20  feet  deep  and  120  feet 
wide.     In  April,  1900,  it  was  100  feet  wide. 

The  maximum  draft  that  could  be  carried  June  30, 1900,  was  18.7  feet. 

A  survey  was  made  in  compliance  with  the  terms  of  the  river  and 
harbor  act  of  March  3, 1899,  and  report  thereon  printed  in  House  Doc. 
No.  233,  Fifty -sixth  Congress,  first  session ;  it  is  also  submitted  as  Appen- 
dix L  L  27  of  this  report. 

Commercial  statistics  for  1899. — Arrivals  of  vessels,  2,026;  tonnage, 
1,706,685;  total  approximate  value  of  imports  by  way  of  the  harbor, 
$2,700,000;  exports,  $2,600,000. 
ENG  1900 34 
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July  1,  1899,  bftlance  unexpended $8,428.47 

June  30,  19CK),  amount  expended  during  fiscal  year 4,498.63 

July  1,  1900,  balance  unexpended 3,929.84 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1902,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,1900 8,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 
of  1899,  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  L  L  11.) 

12.  ShSoyaan  Harbor^  Wisconsin. — ^The  entrance  to  this  harbor  had 
originallv  a  depth  not  exceeding  7  feet.  The  original  project,  adopted 
in  1866,  had  for  its  object  a  13-foot  channel  between  approximately 
parallel  piers.  This  project  was  modified  in  1873  to  secure  a  deeper 
channel,  and  in  1881  oy  extending  the  piers  to  the  21-foot  contour  in 
the  lake  and  dredging  to  a  depth  of  19  feet  at  the  outer  ends,  gradually 
diminishing  to  15  feet  at  their  shore  ends.  In  1894  the  project  was 
modified  to  provide  for  a  uniform  width  between  the  piers  by  recon- 
structing about  1,200  linear  feet  of  the  inner  end  of  the  south  pier  and 
removing  the  old  pier,  by  dredging,  etc. 

The  project  adopted  by  river  and  harbor  act  of  March  3,  1899,  pro- 
vides for  a  breakwater  700  feet  long;  estimated  cost,  $77,000. 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  June 
30,  1899,  was  $393,734. 

At  that  date  there  remained  about  100  feet  of  each  pier  and  700  feet 
of  breakwater  to  be  built;  there  was  a  channel  19  feet  deep,  with  a  least 
width  of  150  feet. 

Soundings  taken  in  April,  1900,  showed  a  channel  19  feet  deep,  with 
a  least  width  of  155  feet. 

The  maximum  draft  that  could  be  carried  June  30, 1900,  was  17.7  feet 

During  the  fiscal  year  the  outer  bar  was  removed  and  shoals  removed 
from  the  channel.  *A  contract  was  entered  into  for  the  construction 
of  600  linear  feet  of  the  breakwater  on  a  foundation  of  stone;  the  foun- 
dation was  nearly  completed  and  crib  construction  begun.  This  con- 
tract is  to  be  completed  December  31,  1900. 

Commercial  statistics /or  1899. — Arrivals  of  vessels,  1,248;  tonnage, 
746,914;  exports,  466,328  tons;  imports,  575,671  tons. 

July  1, 1899,  balance  unexpended $29,114.91 

Amount  appropriated  by  sundry  civil  act  approved  June  6, 1900 52, 000. 00 

81, 114. 91 
June  30, 1900,  amount  expended  during  fiscal  year 2,699.87 

July  1, 1900,  balance  unexpended 78,415.04 

July  1, 1900,  outstanding  liabilities 17,016.06 

July  1, 1900,  amount  covered  by  uncompleted  contracts 64, 350. 94 

71,367.00 

July  1,1900,  balance  available 7,048.04 

Amount  (estimated)  required  for  completion  of  existing  project 14, 300. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1902,  for  works  of  improvement  and  for  maintenance,  in  addition  to 

the  balance  available  July  1, 1900 48,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 

of  1899,  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  L  L  12.) 
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13,  Port  Wa8hingto7i  Ilarbar^  Wiscomdn, — ^The  natural  channel  at 
the  mouth  of  the  Sauk  River  was  narrow,  and  at  the  shoalest  point 
had  a  depth  of  1  foot. 

The  original  project  for  the  improvement  of  this  harbor  was  adopted 
in  1869,  and  pi'ovided  for  two  parallel  piers  extending  to  11  feet  of 
water  in  Lake  Michigan  and  the  excavation  of  an  interior  basin.  This 
plan  was  modified  in  1870  and  again  in  1876,  and  now  provides  for  the 
excavation  of  two  interior  basins  with  a  combined  area  of  6f  acres  and 
a  depth  of  13  feet  and  a  channel  of  the  same  depth  connecting  the 
basins  with  the  lake  between  piers  extending  to  the  15-foot  contour. 

The  amount  expended  thereon  up  to  the  close  of  the  fiscal  year 
ending  June  30,  1899,  was  $195,525.98. 

The  piers  were  completed  in  1898,  and  the  channel  and  basins  had 
been  excavated  to  their  required  depth.  May,  1899,  the  governing 
depth  was  13  feet  below  datum  for  a  width  of  50  feet. 

Soundings  taken  in  April,  1900,  showed  a  channel  13  feet  deep  below 
datum,  with  a  least  w:idth  of  60  feet,  and  a  bar  at  entrance  with  a 
minimum  depth  of  about  12i  feet. 

Dredging  tor  restoration  of  channel  is  in  progress. 

The  maximum  draft  that  could  be  carried  June  30, 1900,  was  11.7  feet. 

Commercial  statistics  for  1899. — Arrivals  of  vessels,  125;  tonnage, 
not  given;  value  of  exports  and  imports  by  way  of  the  harbor, 
$811,360. 

July  1,  1899,  balance  unexpended $3,410.52 

June  30,  1900,  amount  expended  during  fiscal  year 1,536.12 


July  1,  1900,  balance  unexpended 1,874.40 

July  1,  1900,  outotanding  liabilities 15.36 


July  1,  1900,  balance  available 1,859.05 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  80, 
1902,  for  maintenance  of  improvement,  in  addition  to  the  balance 
available  July  1,  1900 5,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor 
act  of  1899,  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  L  L  13.) 

H,  Harbor  of  refuqe^  Milwaukee^  Wis. — Milwaukee  Bay,  in  which 
the  harbor  of  refuge  is  located,  is  protected  by  the  coast  from  storms 
excepting  those  from  the  northeast  to  the  southeast,  and,  while  the 
anchorage  ground  was  good,  vessels  were  in  danger  of  dragging  their 
anchors  or  of  failing  to  effect  an  anchorage  at  the  proper  place. 

A  Board  of  Engineers,  in  its  report  dated  April  21,  1881,  recom- 
mended a  plan  for  a  breakwater  to  inclose  a  portion  of  the  bay  417 
acres  in  extent,  beyond  the  19-foot  contour,  and  about  twice  that  area 
beyond  the  13-foot  contour.  Work  began  in  1881,  and  up  to  June  30, 
1899,  there  had  been  expended  $797,165.68,  resulting  in  the  completion 
of  6,350  feet  of  substructure  and  4,450  feet  of  superstructure,  and 
extensive  repairs.  Since  then  the  substructure  has  been  extended  600 
feet,  making  a  total  of  6,950  feet.  Repairs  have  been  made  to  the 
breakwater. 

The  contract  now  in  force  provides  for  the  completion  of  the  present 
project  December  31,  1900. 
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A  temporary  light  has  been  established  by  the  Light-House  Estab- 
lishment, to  be  replaced  by  a  permanent  light  on  completion  of  the 
breakwater. 

The  superstructure  of  the  north  or  shore  arm  of  the  bi-eakwater 
requires  rebuilding,  and  it  is  proposed  to  renew  the  same  with 
concrete. 

The  conmiercial  statistics  are  the  same  as  for  Milwaukee  Harbor. 

It  is  estimated  that  $119,000  will  be  required  for  rebuilding  super- 
structure with  concrete,  and  for  maintenance  and  repairs  to  break- 
water, for  fiscal  year  ending  June  30,  1902. 

July  1,  1899,  balance  unexpended $52,844.32 

Amount  appropriated  by  sundry  civil  act  approved  June  6, 1900 105, 650. 00 

158, 494. 32 
June  30, 1900,  amount  expended  during  fiscal  year 39, 652. 88 

July  1,  1900,  balance  unexpended 118,841.44 

July  1,  1900,  outstanding  liabilities $11,907.72 

July  1,  1900,  amount  covered  by  uncompleted  contracts 97, 738*87 

109, 646. 59 


July  1,  1900,  balance  available 9,194.85 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1902,  for  maintenance  of  improvement,  in  addition  to  the  balance 
available  July  1,  1900 119,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 
of  1899,  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  L  L  14.) 

16.  Milwaukee  Harbor^  Wisconsin. — ^The  original  depth  of  water  at 
the  mouth  of  Milwaukee  River  was  not  more  than  4i  feet.  The  original 
project,  adopted  in  1862,  provided  for  a  channel  13  feet  deep  between 
parallel  piers  located  about  3,000  feet  north  of  the  natural  mouth  of 
the  river.  In  1868  this  project  was  modified  to  secure  a  channel  19  feet 
deep  by  extension  of  piers  and  dredging. 

The  project  adopted  by  river  and  naroor  act  of  March  3,  1899,  pro- 
vides for  increasing  the  depth  to  21  feet,  width  of  channel  between 
piers  to  be  225  feet,  and  width  outside  pierheads  to  be  600  feet. 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  June 
30,  1899,  was  $361,773.79.     The  harbor  piers  were  completed  to  their 

Projected  length  in  1872;  the  channel  was  deepened  to  21  feet  below 
atum  in  1899. 

In  April,  1899,  there  was  a  channel  19  feet  deep  with  a  least  width 
of  90  feet.  Soundings  taken  in  April,  1900,  showed  a  channel  21  feet 
deep  below  datum  with  a  least  width  of  180  feet 

The  maximum  draft  that  could  be  carried  June  30, 1900,  was  19. 7  feet. 

Repairs  to  the  piers  have  been  made.  Repairs  of  stone  superstruct- 
ure of  the  north  pier  are  greatly  needed.  The  present  superstructure 
should  be  rebuilt  with  concrete. 

Commercial  statistics  for  1899. — Arrivals  of  vessels,  6,751;  tonnage, 
4,815,676. 

Of  the  harbors  on  Lake  Michigan  this  is  the  second  in  importance. 

It  is  estimated  that  $51,000  will  be  required  for  renewal  of  stone 
superstructure  and  maintenance  during  the  fiscal  year  ending  June 
30,  1902. 


Digitized  by  VjOOQIC 


RIVER  AND.  HARBOR  IMi'ROVKMENTS.  533 

July  1, 1899,  balance  unexpended $17, 651. 57 

June  30, 1900,  amount  expended  during  fiscal  year 9,085.05 

July  1, 1900, balance  unexpended 8,566.52 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1902,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1900 51,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 
of  1899,  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  L  L  15.) 

16.  South  Milwavkee  ITa^hor^  Wisconsin. — The  entrance  to  this 
harbor  originally  varied  in  depth  from  absolute  closure  to  about  3  feet. 
The  project  of  improvement  adopted  in  1896  provides  for  a  channel  18 
feet  deep,  200  feet  wide  between  parallel  piers,  at  an  estimated  cost 
of  $138,000. 

The  amount  expended  thereon  up  to  the  close  of  the  fiscal  year  end- 
ing June  30,  1899,  was  $4,721,19. 

At  that  date  the  north  pier  had  been  extended  185  feet.  In  April, 
1897,  there  was  a  channel  depth  varying  from  9  feet  to  nearly  absolute 
closure. 

The  improvement  of  this  harbor  is  not  yet  far  enough  advanced  to 
make  it  of  any  value  for  purposes  of  navigation  and  commerce. 

ComTnerciai  statistics. — ^There  are  no  available  statistics  of  arrivals 
and  departures  of  vessels.  *  Exports  and  imports  by  all  ways  of  trans- 
portation: Exports,  67,438  tons;  value,  $3,870,500.  Imports,  196,753 
tons;  value,  $3,394,437.25. 

July  1,  1899,  balance  unexpended $278.81 

June  30,  1900,  amount  expended  during  fiscal  year 1.65 

July  1,  1900,  balance  unexpended 277.16 


{Amount  (estimated )  required  for  completion  of  existing  project 133, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  L  L  16.) 

17.  Bcudne  Harbor^  Wisconsin. — ^The  entrance  to  this  harbor  origi- 
nally varied  in  depth  from  absolute  closure  after  storms  to  about  7  feet 
The  original  project  in  1842  or  1843  provided  for  a  channel  13  feet  deep 
between  parallel  piers.  In  1866  the  project  was  modified  to  provide  a 
channel  16  feet  deep^  and  further  mooified  in  1889  for  17  feet,  by  pier 
extension  and  dredging. 

The  project  adopted  by  the  river  and  harbor  act  of  March  3,  1899, 

Erovides  for  widening  channel  and  increasing  depth  therein  to  21  feet, 
y  pier  extension  and  dredging;  also  for  a  breakwater  600  feet  long. 
Total  estimated  cost,  $117,650. 

The  amount  expended  up  to  the  close  of  fiscal  year  ending  June  30, 
1899,  was  $338,418.19. 

Sounding  taken  in  April,  1899,  showed  a  channel  15  feet  deep;  least 
width,  35  feet. 

April,  1900,  there  was  a  channel  16i  feet  deep  below  datum,  with  a 
least  width  of  40  feet. 

The  maximum  draft  that  could  be  carried  June  30, 1900,  was  1 5. 2  feet 
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Repairs  to  piers  have  been  made.  Work  under  contracts  is  in 
progress.  Contracts  now  in  force  provide  for  completion  of  present 
project  December  31,  1900. 

Commercial  statistics  for  1899. — Arrivals  of  vessels,  1,733;  tonnage, 
1,091,861.  By  all  ways  of  transportation:  Exports,  220,683  tons; 
imports,  216,894  tons. 

July  1,  1899,  balance  unexpended $48,366:81 

Amount  appropriated  by  sundry  civil  act  approved  June  6,  1900 67, 650. 00 

116,016.81 
June  30,  1900,  amount  expended  during  fiscal  year 28, 241. 99 

July  1,  1900,  balance  unexpended 87,774.82 

July  1,  1900,  outstanding  liabilities $9,882.00 

July  1,  1900,  amount  covered  by  uncompleted  contracts 71, 238. 65 

81,120.65 

July  1,  1900,  balance  available 6,654.17 

Amount  that  can  be  profitably  expended  in  fiscal  jrear  ending  June  30, 
1902,  for  maintenance  of  improvement,  in  addition  to  the  balance 
available  July  1,1900 17,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 
of  1899,  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  L  L  17.) 

18,  Kenosha  Ha/rhor^  Wisconsvn. — ^The  original  depth  of  water  at  the 
mouth  of  Pike  Creek  varied  from  nothing  to  4  feet.  The  original  plan 
of  improvement  was  adopted  in  1852  and  had  for  its  objexjt  a  channel 
13  feet  deep,  to  be  secured  by  constructing  parallel  piers  and  dredging 
between  them.  In  1889  the  project  was  modified  to  secure  16  feet  by 
pier  extension  and  dredging.  The  river  and  harbor  acts  of  September 
19,  1890,  and  June  3,  1896,  required  dredffing  in  the  basin  just  inside 
the  harbor  piers.  The  project  adopted  by  river  and  harbor  act  of 
March  3,  1899,  provided  for  increasing  depth  in  channel  and  basin  to 
21  feet  and  20  feet,  respectively,  and  for  widening  channel  by  pier 
extension  and  dredging;  also  a  breakwater  600  feet  long.  Total  esti- 
mated cost,  $191,000. 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  June 
30,  1899,  was  $298,012.  Soundings  taken  in  April,  1899,  showed  a 
channel  16  feet  deep,  least  width  60  feet,  and  a  depth  of  15  feet  over 
about  3i  acres  in  basin. 

April,  1900,  there  was  a  channel  70  feet  wide  and  16.5  feet  deep 
below  datum.  The  maximum  draft  that  could  be  carried  June  30, 
1900,  was  15.2  feet. 

Repairs  to  the  piers  have  been  made.  Work  under  contracts  con- 
tinued, resulting  in  completing  the  foundation  for  the  breakwater, 
building  925  linear  feet  of  north  pier  on  the  rectified  line,  removinff 
about  two-thirds  of  the  old  north  pier,  and  obtaining  the  required 
depth  of  20  feet  over  about  two-thiros  of  the  area  of  the  basin. 

Contracts  now  in  force  provide  for  completion  of  present  project 
December  31,  1900. 

(hmmerdal  statistics  for  1899, — Arrival  of  vessels,  293;  tonnage, 
63,215.  The  approximate  exports  and  imports  by  all  ways  of  trans- 
portation, as  reported  by  Mr.  H.  S.  Van  Ingen,  were:  Exports,  110,705 
tons;  value,  $18,000,000.     Imports,  350,723  tons;  value,  $11,500,000. 


Digitized  by  VjOOQIC 


RIOTER   AND   HARBOR   IMPROVEMENTS.  535 

July  1,  1899,  balance  uneypended $61,296.41 

Amount  appropriated  by  sundry  civil  act  approved  June  6,  1900 135, 000. 00 

186,296.41 
June  30,  1900,  amount  expended  during  fiscal  year 32, 980. 38 

July  1,  1900,  balance  unexpended 163,316.03 

July  1,  1900,  outstanding  liabilities $3,176.44 

July  1,  1900,  amount  covered  by  uncompleted  contracts 122, 346. 38 

126,621.82 

July  1,  1900,  balance  available 27,793.21 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1902,  for  maintenance  of  improvement,  in  addition  to  the  balance 
available  July  1,  1900 9.900.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 
of  1899,  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  L  L  18.) 

19.  Wcmkegan  Harbor^  Illinois. — ^There  was  no  navigable  channel  or 
natural  harbor  at  this  place.  The  project  of  improvement,  adopted  in 
1880,  had  for  its  object  the  construction  of  an  artificial  harbor  of  suflS- 
cient  capacity  for  local  trade  by  inclosing  a  portion  of  Lake  Michigan 
with  pile  piers,  the  entrance  channel  ana  inclosed  area  to  be  dredged 
to  13  feet.  In  1882  this  project  was  modified  by  reducing  the  area  of 
the  exterior  basin  and  by  obtaining  the  additional  space  needed  by 
dredging  an  interior  basin  connected  by  a  narrow  cnannel  with  the 
exterior  basin.  It  has  become  necessary  to  abandon  the  interior  basin 
because  the  land  required  was  not  secured  for  the  purpose,  and  it  is 
now  practically  impossible  to  secure  possession.  Tne  present  project 
provides  for  a  basin  300  feet  wide  ana  967  feet  long. 

The  amount  expended  thereon  up  to  the  close  of  the  fiscal  year  ending 
June  30,  1899,  was  $214,893.24. 

Both  piers  have  been  completed  to  their  projected  length.  In  April, 
1899,  there  was  a  depth  in  tne  channel  of  13  feet  below  datum,  with  a 
least  width  of  170  feet. 

Private  parties  have  dredged  a  channel  18  feet  deep  and  about  75 
feet  wide. 

The  maximum  draft  that  could  be  carried  June  30, 1900,  was  17  feet. 

A  survey  was  made  in  compliance  with  the  terms  of  the  river  and 
harbor  act  of  March  3, 1899,  and  report  thereon  printed  in  House  Doc. 
No.  343,  Fifty-sixth  Congress,  first  session;  it  is  also  submitted  as 
Appendix  L  L  30  of  this  report. 

CommereiaX  statistics  for  1899. — Arrivals  of  vessels,  187;  tonnage 
not  given.  Exports,  160  tons;  imports,  56,285  tons,  by  way  of  harbor 
only. 

July  1, 1899, balance  unexpended $5,606.76 

June  30, 1900,  amount  expended  during  fiscal  year 841.38 

July  1,1900, balance  unexpended 4,765.38 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1902,  for  maintenance  of  improvement,  in  addition  to  the  balance  unex- 
pended July  1, 1900  7,000.00 
Suomitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 
of  1899,  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  L  L  19.) 
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W.  Fox  River ^  Wlsamstn. — The  Fox  and  Wisconsin  rivers,  sepa- 
rated at  Portag^e  City,  Wis.,  by  a  distance  of  only  2  miles,  one  flowing 
into  Lake  Micnigan,  the  other  into  the  Mississippi  River,  were  the  early 
means  of  communication  between  those  waters.  In  1846  Congress 
granted  to  the  State  of  Wisconsin  a  quantity  of  land  for  the  purpose 
of  improving  the  navigation  of  this  route.  By  means  of  .  board  of 
public  works  the  State  began  and  carried  on  the  improvement  until 
1853,  when  it  was  transferred  to  a  private  company.  In  1872  the 
United  States  acquired  possession  of  the  property,  with  the  exception 
of  the  water  power,  water-power  lots,  and  personal  property.  The 
earliest  project,  that  of  1848,  called  for  canals  40  feet  wiae  at  bottom 
and  4  feet  deep,  with  locks  125  feet  long  and  30  feet  wide.  This  project 
was  enlarged  subsequently.  The  present  project  is  that  of  a  Board  of 
Engineers,  submitted  September  17, 1884,  and  modified  May  14, 1886. 
It  provides  for  deepening  and  widening  the  channel  of  the  "Fox  River 
from  Montello  to  Green  Bay  to  6  feet  depth  and  100  feet  width,  and 
from  Portage  to  Montello  to  4  feet  depth,  and  for  the  renovation  of  12 
old  locks. 

The  amount  expended  on  the  Fox  and  Wisconsin  rivers  from  1867  to 
the  close  of  the  fiscal  year  ending  June  30,  1899,  including  $145,000 
paid  to  the  Green  Bay  and  Mississippi  Canal  Company  for  its  property, 
was  $3,068,471.90,  of  which  amount  $403,471.90  was  appropriated 
solely  for  and  expended  solely  upon  the  Fox  River  since  1885. 

The  result  of  this  expenditure  upon  the  Fox  River  was  the  con- 
struction'of  15  new  stone  locks,  11  composite  locks,  16  permanent 
dam^,  12  canals,  a  head  wall  and  feeder  at  the  old  first  lock  at  Apple- 
ton,  a  lock  house  at-Appleton,  warehouses  at  Appleton  first  lock  and 
Berlin  Lock,  a  wing  dam  and  brush  and  stone  shore  protection  to  the 
Portage  levee,  masonry  wasteweirs  at  Little  Chute  combined  locks 
and  Appleton  third  lock,  masonry  culvert  at  head  of  Little  Chute 
combined  locks,  a  dry  dock  at  Kaukauna,  guard  gates  at*  head  of 
Kaukauna  Canal;  also  rebuilding  canal  banks  at  Kaukauna,  wing  walls 
at  Kaukauna  fourth  lock,  and  1,237  linear  feet  of  cement-laid  rubble- 
core  wall  in  canal  banks  of  fourth  and  fifth  levels.  A  channel  75  feet 
wide  and  450  feet  long  has  been  secured  by  blasting  and  drilling  the 
rock  bar  below  Depere  Lock  from  4  to  12  inches  below  the  top  of  the 
lower  miter  sill.  Channel  below  Depere  has  been  deepened  and  chan- 
nels deepened  at  mouth  of  Fond  du  Lac  River,  Neenan  Channel,  Fox 
River  at  head  of  Lake  Butte  des  Morts,  Grignon  Rapids,  below  Little 
Chute  and  Rapide  Croche  locks,  and  in  the  canals  and  Upper  Fox 
River.  Masoniy  outlet  to  wasteweir  at  Kaukauna  second  lock,  a 
roadway  upon  United  States  property  at  Appleton  first  lock,  and  fish- 
ways  in  the  Eureka,  Berlin,  Wnite  River,  Princeton,  Grand  River, 
Montello,  and  Fort  Winnebago  dams  have  been  constructed.  A  har- 
bor of  refuge  has  been  constructed  at  Stockbridge  Landing,  Lake 
Winnebago,  and  snags  have  been  removed  and  bars  dredged  in  Wolf 
River,  making  a  4i-Toot  channel  100  feet  wide  to  New  London. 

The  improvement  of  the  Wisconsin  River  was  abandoned  in  1887. 

The  full  depth  of  6  feet  has  now  been  obtained  from  Depere  to 
White  River  Lock  (milepost  43),  with  the  exception  of  about  2^  miles 
between  milepost  34  and  milepost  37,  which  is  now  being  dredged,  a 
distance  of  99  miles  from  mouth  of  Fox  River.  Above  9iis  point  the 
projected  depth  has  not  yet  been  obtained. 

The  expenditures  during  the  fiscal  year  ending  June  30,  1900,  were 
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for  dredging  Upper  Fox  and  slight  dredging  on  Lower  Fox;  building 
harbor  revetment  in  harbor  of  refuge,  east  shore  of  Lake  Winnebago; 
completing  removal  of  snags  and  dredging  bars  to  New  London; 
replacing  steam  tug  Boscobel  and  survey  of  Government  property 
along  Fox  River. 

The  relative  value  of  the  commerce  involved  and  the  cost  of  the 
improvement  can  not  be  estimated. 

Its  principal  effect,  so  far,  has  been  to  cause  considerable  reduction 
in  freight  rates  to  points  in  the  Fox  River  Valley.  Deepening  the 
channel  of  the  U*pper  Fox  by  dredging  has  also  had,  and  will  continue 
to  have,  the  effect  of  draining  the  enormous  expanse  of  meadow  lands 
in  the  Fox  River  Valley  and  greatly  increasing  their  availabilitj'^  and 
value. 

The  maximum  draft  that  could  be  carried  June  30,  1900,  at  mean 
low  water,  over  the  shoalest  part  of  the  improvement,  was  from  Depere 
to  White  River  Lock,  6  feet;  from  that  point  to  Montelio  4  feet;  and 
from  Montelio  to  Portage,  3  feet 

The  river  and  harbor  act  of  June  3,  1896,  directed  that  a  thorough 
investigation  of  the  character,  limitations,  and  description  of  the  prop- 
erty and  rights  of  the  United  States  in  connection  with  the  improve- 
ment of  the  Fox  and  Wisconsin  rivers  be  made  under  the  direction  of 
the  Secretary  of  War.  The  investigation  was  made  by  Hon.  Edwd.  S. 
Bragg,  and  report  on  the  subject  was  submitted  by  him  February  15, 
1898.  The  report  was  transmitted  to  Congress  and  printed  in  House 
Doc.  No.  389,  Fifty-fifth  Congress,  second  session,  and  also  printed  in 
my  annual  report  of  1898, 'Appendix  1 1  21. 

July  1,  1899,  balance  unexpended $31, 278. 10 

June  30,  1900,  amount  expended  during  fiscal  year 22, 006. 59 


Julyl,  1900,  balance  unexpended 9,271.51 

July  1, 1900,  outstanding  liabilities 232.50 

Julyl,  1900,  balance  available 9,039.01 

Amount  (estimated)  required  for  completion  of  existing  project 153, 366. 48 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1902,  in  addition  to  the  balance  available  July  1 ,  1900 50, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  L  L  20.) 

J^l.  Operating  and  care  of  locks  and  dams  on  Fox  Rinr^  Wiscon- 
sin.— Under  an  allotment  from  the  indefinite  appropriation  for  oper- 
ating and  care  of  canals  and  other  works  of  navigation  there  has  been 
expended  during  the  year  ending  June  30, 1900,  the  sum  of  $73,064.65. 
The  principal  work  has  been  dredging  bars  and  channels;  making 
repairs  of  locks,  dams,  canal  banks,  lock  houses,  dredges,  and  boats; 
rebuilding  Appleton  third  lock,  waste  weir,  and  wall;  building  dry 
dock  at  ^ukauna;  building  new  hull  and  cabin  for  steam  tug  Fox,  and 
survey  of  United  States  property  along  Fox  River. 

A  aetailed  statement,  appended  to  the  report  of  the  local  engineer 
officer  in  charge,  shows  the  items  of  expenditures. 

'  Navigation  was  closed  November  30,  1899,  and  reopened  April  23, 
1900.  The  water  in  Lake  Winnebago  and  the  Lower  Fox  has  been 
maintained  at  the  crests  of  the  dams  throughout  the  year,  with  the 
exception  of  Lake  Winnebago  during  the  close  of  navigation,  drawn 
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down  by  the  mills  with  permission  of  the  Secretary  of  War.  Eight- 
inch  flushboards  were  placed  on  the  Menasha  dam  by  the  Neenah  and 
Menasha  Water  Power  Company  on  July  18,  1899,  under  conditions 
of  revocable  license  issued  by  the  Secretary  of  War. 

For  commercial  statistics  see  repoii;  on  Fox  River,  Wisconsin. 

(See  Appendix  L  L  21.) 

EXAMINATIONS  AND    SURVEYS  MADE   IN   COMPLIANCE   WITH    RIVER  AND 
HARBOR  ACT  APPROVED  MARCH   3,    1899. 

The  preliminary  examinations  and  surveys  of  the  following  locali- 
ties, required  by  the  river  and  harbor  act  of  March  3.  1899,  were 
made  by  the  local  engineer,  Capt.  J.  G.  Warren,  Corps  of  Engineers, 
and  reports  thereon  submitted  through  the  Division  Engineer,  Col. 
J.  W.  Barlow,  Corps  of  Engineers: 

1.  Preliminary  examination,  and  survey  of  Menominee  River ^  Michi- 
gan and  Wisconsin, — Captain  Warren  submitted  reports  dated  April 
18,  1899,  and  January  30,  1900,  respectively,  with  plan  for  improve- 
ment estimated  to  cost  $60,000,  and  $7,500  annually  for  maintenance. 
In  the  opinion  of  the  local  officer  the  commercial  importance  of  the 
locality  warrants  the  proposed  improvement  and  his  views  are  con- 
curred, in  by  the  division  engineer.  The  reports  were  transmitted  to 
Congress  and  printed  in  House  Doc.  No.  419,  Fifty-sixth  Congress, 
first  session.     (See  also  Appendix  L  L  22.) 

2,  Prelimi/nary  examination  of  Harbor  at  Oconto,,  Wis, — Captain 
Warren  submitted  report  April  18,  1899.  '  In  his  opinion  the  harbor 
is  not  worthy  of  improvement  by  the  General  Government,  and  his 
views  are  concurred  in  by  the  division  engineer  and  by  me.  The 
report  was  transmitted  to  Congress  and  printed  in  House  Doc.  No.  50, 
Fifty -sixth  Congress,  first  session.     (See  also  Appendix  L  L  23.) 

S,  Preliminary  examination  and  survey  of  Oreen  Bay  Harbor,,  Wis- 
consin. — Captain  Warren  submitted  reports  dated  April  18  and 
December  12,  1899,  respectively,  with  plan  for  improvement  at  an 
estimated  cost  of  $105,600.  The  reports  were  transmitted  to  Congress 
and  printed  in  House  Doc.  No.  232,  Fifty-sixth  Congress,  first  session. 
(See  also  Appendix  L  L  24.) 

4.  Prelimifiarye^mfnination  and  survey  of  harbor  at  Kewaunee^  Wis. — 
Captain  Warren  submitted  reports  dated  April  18, 1899,  and  January 
20,  1900,  respectively,  with  plan  and  estimate  for  improvement  at  a 
cost  of  $230,000;  but  in  the  opinion  of  the  local  officer,  concurred  in 
by  the  division  engineer,  the  improvement  proposed  is  not  recom- 
mended at  this  time.  The  reports  were  transmitted  to  Congress  and 
printed  in  House  Doc.  No.  362,  Fifty -sixth  Congress,  first  session. 
(See  also  Appendix  L  L  25.^ 

5.  Preli7m?tary  examination  of  harbor  at  Two  Biversj  Wis. — Captain 
Warren  submitted  report  April  18,  1899.  It  is  his  opinion,  con- 
curred in  by  the  division  engineer  and  by  me,  that  the  locality  is 
not  worthy  of  improvement  by  the  General  Government.  The  report 
was  transmitted  to  Congress  and  printed  in  House  Doc.  No.  45,  Fifty- 
sixth  Congress,  first  session.     (See  also  Appendix  L  L.  26.) 

6.  Preliminary  examination  and  survey  of  Manitmt'oc  Iiarbor^  Wis- 
consist. — Captain  Warren  submitted  reports  dated  April  18  and 
December  12,  1899,  respectively,  with  plan  for  improvement  at  an 
estimated  cost  of  $37,000,  and  it  is  the  opinion  of  the  local  officer, 
concurred  in  by  the  division  engineer,  that  the  present  and  pros- 
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pective  commerce  justifies  the  proposed  improvement.  The  repoi*ts 
were  transmitted  to  Congress  ana  printed  in  House  Doc.  No.  233, 
Fifty-sixth  Congress,  first  session.     (See  also  Appendix  L  L  27.) 

7.  Preliminary  examination  of  harbor  at  Port  Washington^  Wis. — 
Captain  Warren  submitted  report  April  18,  1899.  It  is  his  opinion, 
concurred  in  by  the  division  engineer  and  by  me,  that  the  locality 
is  not  worthy  of  improvement  further  than  is  contemplated  by  exist- 
ing project.  The  report  was  tmnsmitted  to  Congress  and  printed 
in  House  Doc.  No.  44,  Fifty-sixth  Congress,  first  session.  (See  also 
Appendix  L  L  28.) 

8.  Preliminary  examination  of  harbor  at  Kenosha^  IFw?. — Captain 
Warren  submitted  report  April  18,  1899.  The  harbor  is  now  under 
improvement  by  the  General  Government,  and  the  local  officer  is  of 
opmion  that  it  would  be  advisable  to  defer  until  completion  of  exist- 
ing project  any  survey  with  a  view  to  enlarging  the  basin.  His 
views  are  concurred  in  by  the  division  engineer  and  by  me.  The 
report  was  transmitted  to  Congress  and  printed  in  House  Doc.  No.  46, 
Fifty -sixth  Congress,  first  session.     (See  also  Appendix  L  L  29.) 

9.  Preliminxiry  examination  and  tmrvey  of  Wankegan  Harbor^  Illi- 
nois.— Captain  Warren  submitted  reports  dated  April  18,  1899,  and 
January  6,  1900,  respectively,  with  plan  for  improvement  at  an  esti- 
mated cost  of  $345,000,  and  states  that  he  considers  the  locality 
worthy  of  improvement  by  the  General  Government.  His  views  are 
concurred  in  by  the  division  engineer  and  by  me.  The  repoils  were 
transmitted  to  Congress  and  printed  in  House  Doc.  No.  343,  Fifty- 
sixth  Congress,  first  session.     (See  also  Appendix  L  L  30.) 

EXAMINATIONS    REQUIRED    BY    EMERGENCY    RIVER    AND     HARBOR    ACT 
APPROVED  JUNE   6,  1900. 

The  local  officer  was  also  charged  with  the  duty  of  making  prelim- 
inary examinations  of  the  following  localities,  required  by  the  emer- 
gency river  and  harbor  act  of  June  6,  1900,  and,  if  possible,  reports 
mereon  will  be  submitted  in  time  for  transmission  to  0)ngress  at  its 
next  session: 

1.  Manitowoc  Ha/rbor^  Wisconsin^  toith  a  view  ofmxiking  a  harbor  of 
refuge  with  a  depth  of  not  less  tham>  W  feet. 

2.  Sturgeon  Bay  and  Lake  Michigan  Ship  Canal ^  Wisconsin ^"ioith  a 
vieio  to  deepenvng  the  canal  to  18  feet;  said  improvement  to  begin  at  the 
Lake  Michigan  end  of  said  waterway  and  to  continue  throughout  the 
length  of  said  canal  and  in  the  waters  of  Sturgeon  Bay^  so  far  as  is 
necessai*y  to  secure  a  namgable  channel  having  a  depth  of  18  feet  of 
water  from  Lake  Michigan  to  the  waters  of  Oreen  Bay. 

3.  MU/waukee  Ila/rbor^  Wisconsin^  with  a  view  to  necessary  enlarge- 
ment arid  suitable  protection  therefor. 

IMPROVEMENT  OF  CHICAGO  AND  CALUMET  HARBORS  AND  CHICAGO 
AND  ILLINOIS  RIVERS,  ILLINOIS,  AND  CALUMET  RIVER,  ILLINOIS 
AND  INDIANA;  ILUNOIS  AND  MISSISSIPPI  CANAL. 

This  district  was  in  the  charge  of  Mai.  W.  L.  Marshall,  Corps  of 
Engineers,  to  December  31, 1899,  and  of  Maj.  J.  H.  Willard,  Corps  of 
Engineers,  since  that  date.  Division  Engineer,  Col.  J.  W.  Barlow, 
Corps  of  Engineers. 
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1.  Chicago  Harbor^  IUinoifi.~^The  present  project  was  adopted  in 
1870  and  modified  in  1878,  and  contemplated — 

(a)  The  formation  of  an  outer  harbor  or  basin  by  inclosing  a  portion 
of  Lake  Michigan  just  south  of  the  entrance  to  Chicago  River  by- 
breakwaters,  and  dred^ng  the  same,  for  the  purpose  of  increasing  the 
harbor  facilities  of  Chicago. 

(b)  The  construction  of  an  exterior  breakwater  in  deep  water  in 
Lake  iViichigan  north  of  the  entrance  to  Chicago  River  and  about  1 
mile  distant  therefrom,  to  shelter  the  approaches  to  the  river  and  outer 
harbor  and  to  form  a  harbor  of  refuge  near  the  southern  end  of  Lake 
Michigan. 

(c)  To  keep  the  entrance  to  Chicago  River  dredged  for  the  passage 
of  vessels  navigating  Chicago  River  as  far  as  to  the  original  shore  line 
of  Lake  Michigan,  at  or  near  Rush  Street  Bridge. 

The  river  and  harbor  act  of  March  3,  1899,  further  modified  the 
piojcct  of  1870  by  providing  for  dredging  the  outer  basin  and  harbor 
entrance  to  20  feet  depth  at  low  water. 

There  had  been  expended  upon  this  project  up  to  June  30,  1899, 
$1,802,571.55,  includmg  $25,000  allotted  from  tne  appropriation  of 
August  18,  1894,  for  dredging  Chicago  River,  of  which  amount 
$3,&4r5.70  was  expended  for  dredging  from  the  mouth  of  the  river  to 
Rush  Street  Bridge  and  $21,354.30  applied  to  dredging  the  river  from 
its  mouth  to  the  stock  yards,  on  the  South  Branch,  and  to  Belmont 
avenue,  on  the  North  Branch. 

All  of  the  work  under  the  projects  of  1870-1878  has  been  done, 
except  dredging  the  outer  basin,  and  the  piers,  breakwaters,  ana 
channel  have  been  maintained  in  good  order. 

The  piers  at  the  entrance  to  Chicago  River,  the  exterior  breakwater, 
and  the  breakwaters  of  the  outer  l^in  are  now  in  good  condition, 
except  about  500  linear  feet  of  supei*structure  over  the  southerly 
breakwater,  outer  basin,  which  will  soon  need  rebuilding. 

All  of  the  old  piers  near  the  mouth  of  Chicago  River  now  within 
the  shore  line  have  been  practically  abandoned  by  the  United  States  as 
forming  part  of  the  bulKheads  or  wharves  of  Chicago  River,  except 
that  portion  of  the  south  pier  forming  the  north  limit  of  the  Illinois 
Central  Railroad  docks. 

The  outer  basin  continues  to  fill  in,  and  in  its  present  condition  is 
useless  as  a  roadstead,  except  for  small  vessels  drawing  less  than  12 
feet  of  water. 

Under  the  provisions  of  the  river  and  harbor  act  of  March  3,  1899, 
proposals  for  dredging  the  outer  basin  and  entrance  to  Chicago  River 
were  received  and  a  contract  entered  into.  This  contract  provided  for 
the  dumping  of  dredged  material  south  of  the  outer  harbor  not  less 
than  2i  miles  from  shore,  or  south  of  Sixteenth  and  north  of  Thirty- 
ninth  streets  inshore  from  a  line  parallel  to  the  shore  line  and  1,000 
feet  therefrom,  which  included  the  dumping  grounds  designated  by 
the  Secretary  of  War  August  30,  1897,  under  authority  conferred 
by  the  act  of  Congress  appi'oved  September  19,  1890. 

The  action  of  the  Secretary  of  War  in  desi^ating  these  dumping 
grounds  was  taken  after  thorough  consideration  and  with  the  assent 
of  the  authorities  of  the  city  of  Chicago. 

Before  work  had  begun  on  this  contract,  however,  the  city  authori- 
ties withdrew  their  assent  to  dumping  within  the  limits  designated 
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and  issued  an  order  forbidding  all  dumping  in  Lake  Michigan  within 
8  miles  of  the  shore  line  between  the  north  limits  of  the  city  and  the 
Indiana  State  line.  It  was  held  by  the  Attorney-General  that  they 
bad  no  legal  power  to  prohibit  Government  contractors  on  the  work  of 
improving  Chicago  Harbor  from  depositing  dredged  material  within 
the  area  designated  therefor  by  the  Secretary  of  War.  It  became 
evident,  however,  that  if  work  under  this  contract  was  proceeded  with, 
it  could  only  be  done  at  greatly  increased  cost  to  the  United  States  for 
towing  the  dredged  material  a  distance  of  8  miles,  or  after  issue  of  a 
legal  contest  with  the  city.  As  the  issue  of  such  a  contest  would  likely 
be  long  deferred,  and  the  delay  would  not  only  prove  embarrassing  to 
the  Government,  but  affoixi  the  contractor  grounds  for  damage  claims, 
it  was  believed  that  the  public  interests  would  be  better  seiTed  by 
abrogating  so  much  of  the  contract  as  related  to  dredging.  The  con- 
tractor having  expressed  a  desire  to  be  relieved  from  this  portion  of 
his  obligation,  and  having  made  application  therefor,  the  Secretary 
of  War  approved  the  application,  and  a  supplementary  contract  was 
entered  into,  annulling  tne  original  contract  so  far  as  related  to  dredg- 
ing. 

The  refilling  of  breakwaters  with  stone  and  construction  of  six 
clumps  of  piles  was  completed  June  20  and  the  contract  closed. 

July  1,  1899,  balance  unexpended $108,058.61 

Jane  30,  1900,  amount  expended  during  fiscal  year 5, 183. 00 

July  1,  1900,  balance  unexpended 102,875.61 

July  1,  1900,  amount  covered  by  uncompleted  contracts 1, 100. 00 

July  1,1900,  balance  available 101,775.61 

{Amount  (estimated)  required  for  completion  of  existing  project 100,000.00 
Submittea  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  M  M  1.) 

£,  Chicago  Hiver^  lUinois. — ^This  river,  as  far  as  its  navigable  water 
extends,  is  entirely  within  the  limits  of  the  city  of  Chicago,  111.  Prior  to 
the  act  of  June  3, 1896,  no  work  had  been  done  for  the  improvement  of 
its  navigation  by  the  iJnited  States.  The  present  project,  inaugurated 
by  Congress  under  the  act  of  June  3,  1896,  as  modified  by  the  act  of 
June  4,  1897,  contemplates  the  improvement  of  the  river  by  dredging 
and  minor  changes  of  docks  and  dock  lines  to  admit  passage  by  vessels 
drawing  16  feet  of  water. 

The  depth  adopted  and  authorized  has  been  absolutely  determined 
by  the  crown  of  the  Washington  and  LaSalle  street  tunnels,  beyond 
which  depth  it  is  again  limited  bv  the  Van  Buren  street  tunnel. 

The  dimensions  of  vessels,  otner  than  depth  of  hold  and  draft,  is 
further  limited  bv  the  bridges,  bends,  and  width  between  docks. 

The  river  and  narbor  act  of  August  18,  1894,  allowed  $25,000  from 
the  appropriation  made  for  the  imi)rovement  of  Chicago  Harbor  to  be 
applied  to  the  improvement  of  Chicago  River  between  the  mouth  of 
tne  river  and  the  junction  of  the  two  branches,  of  which  amount 
$3,645.70  was  expended  in  the  year  ending  June  30, 1896,  in  dredging 
to  18  feet  depth  as  far  as  to  Rush  Street  Bridge.  Since  the  passage 
of  the  act  of  June  3,  1896,  the  balance  of  ihis  amount  has  been  trans- 
ferred to  the  Chicago  River  work. 
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Up  to  the  clo«e  of  the  fiscal  year  ending  June  30,  1899,  there  had 
been  expended  in  dredging  Chicago  River ^176,114. 49,  excluding  the 
$25,000  allotted  as  above  stated,  as  a  result  of  which  expenditure  the 
river  has  been  dredged  to  a  depth  of  17  feet  below  Chicago  city  datum, 
from  the  mouth  of  the  river  to  Ashland  avenue  on  the  South  Branch 
and  West  Fork,  and  to  the  stock  yards  on  the  South  Fork,  South 
Branch,  a  distance  of  about  6  miles,  and  to  Belmont  avenue  on  the 
North  Branch,  the  head  of  navigation. 

During  the  fiscal  year  there  was  dredged  from  the  North  Branch 
93,591  cubic  yards. 

In  all  there  have  been  dredged  under  this  project  from  the  South 
Branch  628,991  cubic  yards,  and  from  the  North  Branch  1,244,918 
cubic  vards,  or  a  total  of  1,873,909  cubic  yards. 

Under  the  provisions  of  the  sundry  civil  act  of  June  4,  1897,  and 
under  the  appropriation  made  by  the  sundry  civil  act  of  July  1, 1898, 
a  contract  has  been  made  for  all  the  work  under  the  project  of  August 
9,  1893,  of  widening  and  docking  the  river  at  certain  points.  The 
lands  needed  for  the  improvement  were  appraised  by  a  board  of  three 
real  estate  experts,  and  their  estimates  of  values  have  been  accepted 
by  owners  where  no  material  damage  and  obstruction  to  business  is  in 
question.  Titles  have  been  securea  to  all  but  three  of  the  tracts  to  be 
removed  at  a  total  cost,  including  damages,  of  f88,666.25,  and  eight 
tracts  have  been  improved. 

July  1,1899,  balance  unexpended $386,885.51 

Amount  appropriated  by  sundry  civil  act  approved  June  6,  1900 62, 000. 00 

448,885.51 
June  30,  1900,  amount  expended  during  fiscal  year 170,444.05 

July  1,  1900,  balance  unexpended 278,441.46 

July  1,  1900,  amount  covered  by  uncompleted  contracts 72, 243. 60 

July  1,  1900,  balance  available 206,197.86 

Amount  (estimated)  required  for  completion  of  existing  project 75, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1902,  in  addition  to  the  balance  available  Julv  1,  1900 75, 000. 00 

Submitted  in  compliance  with  reouirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  M  M  2.) 

3,.  Calumet  Harbor^  lUinois. — ^This  harbor  is  known  on  the  Great 
Lakes  as  South  Chicago  Harbor. 

This  improvement  was  designed  to  furnish  a  safe  and  practicable 
entrance  to  Calumet  River  and  the  port  of  South  Chicago  by  the  con- 
struction of  parallel  piers,  300  feet  apart,  projecting  from  the  shore 
into  Lake  Michigan  and  by  dredging  oetween  them. 

The  work  began  in  1870,  and  all  the  projected  work  had  been  accom- 
plished for  16-foot  draft  prior  to  June  30,  1896,  resulting  in  the  con- 
struction of  3,640  linear  feet  of  north  pier  and  2,020  linear  feet  of  the 
south  pier,  and  securing  and  maintaining  a  channel  16  feet  deep  and  of 
suitable  width  from  similarly  deep  water  in  Lake  Michigan  to  tiie 
Calumet  River  at  the  roots  of  the  piers,  at  a  cost  of  $454,483.53.  The 
work  included  also  476,564  cubic  yards  of  material  dredged,  increasing 
the  depth  in  the  channel  from  7  to  16  feet. 

On  June  30, 1896,  it  may  be  considered  that  the  original  project  for 
this  locality  was  terminated  and  completed. 
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On  June  30,  1895,  a  further  project,  based  upon  a  survey  ordered 
by  the  river  and  harbor  act  of  August  18, 1894,  was  submitted  for  the 
further  improvement  of  this  hai'&r,  contemplating  the  extension  of 
the  south  pier  1,200  linear  feet,  of  the  north  pier  500  linear  feet,  and 
the  dredging  of  a  channel  to  20  feet  depth  at  low  water,  all  at  an  esti- 
mated cost  of  $154,550.  (Annual  Report  of  the  Chief  of  Engineers 
for  1895,  p.  2771.) 

Later,  upon  a  further  call  of  this  office,  the  local  engineer,  under 
date  of  February  21, 1896,  submitted  a  report,  in  which  he  presented  a 
plan  for  improvement  of  both  the  inner  and  outer  harbors.  The  esti- 
mated cost  of  this  improvement  was  $1,134,830.  (Annual  Report  of 
the  Chief  of  Engineers  for  1896,  p.  2583.) 

The  act  of  June  3.  1896,  in  appropriating  for  Calumet  Harbor, 
includes  the  amendea  project  of  June  30,  1895,  but  in  api)ropriating 
for  Calumet  River  adopts  the  project  of  February  21, 1896,  in  so  far  as 
relates  to  the  20-foot  cnannel  m  harbor  and  river. 

Under  these  projects  there  has  been  expended  $89,013.12.  The  total 
expenditures  to  June  30, 1899,  were  $524,626.26. 

feoth  works,  namely,  the  extension  of  the  south  pier  800  linear  feet 
and  dredging  the  channel  from  deep  water  in  the  lake  to  a  similar  depth 
of  20  feet  in  Calumet  River,  have  been  done. 

The  old  work  is  now  in  good  condition,  except  500  linear  feet  of 
superstructure  and  the  revetment  west  of  the  Illinois  Steel  Company's 
slip. 

The  river  and  harbor  act  of  March  3,  1899,  provides  as  follows: 

Improving  Calumet  Harbor,  IllinolB,  according  to  the  project  of  February  twenty- 
first,  eighteen  hundred  and  nmety-six:  Continumg  improvement,  one  hundred  and 
fifty  thousand  dollars:  Provided^  That  a  contract  or  contracts  may  be  entered  into  by 
the  Secretary  of  War  for  such  materials  and  work  as  may  be  necessary  to  complete 
said  project,  to  be  paid  for  as  appropriations  may  from  time  to  time  be  made  by  law, 
not  to  exceed  in  the  aggregate  eight  hundred  and  fifty-nine  thousand  eight  hundred 
and  thirty  dollars,  exclusive  of  the  amount  herein  and  heretofore  appropriated. 

Congress  thus  definitely  authorized  the  project  of  February  21, 1896, 
for  the  construction  of  the  outer  harbor  of  refuge.  Construction  of 
the  outer  breakwater,  4,400  feet  in  length,  has  been  put  under  con- 
tract, foundation  prepared  for  a  distance  of  1,000  feet,  13  cribs,  18 
courses  in  height,  constructed,  and  8  cribs  sunk  in  place  and  filled  with 
stone. 

July  1,  1899,  balance  unexpended $162,773.  74 

Amount  appropriated  by  sundry  civil  act  approved  June  6, 1900 185, 350. 00 


348, 123.  74 
June  30, 1900, 'amount  expended  during  fiscal  year 18,875.39 


July  1, 1900, balance  unexpended 329,248.35 

July  1, 1900,  amount  covered  by  uncompleted  contracts 308, 335. 11 


July  1, 1900,  balance  available 20,913.24 


Amount  (estimated)  required  for  completion  of  existing  project 674, 480. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1902,  in  addition  to  the  balance  available  July  1, 1900 300, 000.  QQ 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  MM  3.) 
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^.  Calvmet  River ^  Illinois  cmd  Indiana. — ^The  project  for  the  im- 
provement of  this  river,  adopted  by  Congress  in  1883,  contemplated 
securing  a  channel  200  feet  in  width  and  16  feet  in  depth  below  low 
water  in  Lake  Michigan,  from  the  mouth  of  Calumet  Harbor,  Illinois, 
to  one-half  mile  east  of  Hammond,  Ind.,  with  a  view  to  increasing  the 
facilities  for  handling  the  commerce  of  this  region  and  also  aiding  in 
providing  means  for  the  better  accommodation  of  much  of  the  com- 
merce of  Chicago  River,  which  river  was  and  still  is  much  crowded. 

The  original  depth  in  Calumet  River  varied  between  6  and  10  feet. 

Following  a  report  on  a  survey  of  Calumet  Harbor,  Illinois,  pub- 
lished as  House  Doc.  No.  277,  Fifty-fourth  Congress,  first  session,  also 
published  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1896, 
page  2583,  the  project  has  been  modified  by  the  river  and  harbor  act 
of  June  3,  1896,  so  far  as  to  allow  the  channel  for  2  miles  southward 
from  the  mouth  of  the  river  to  be  dredged  to  20  feet  depth. 

This  modification  increases  the  estimated  cost  of  the  improvement 
by  $61,700. 

Since  the  improvement  began  in  1889  there  has  been  dredged  a 
channel,  measured  from  the  harbor  southward,  to  the  full  width  of  2(XI 
feet  and  depth  of  16  feet,  19,518  feet  in  length,  except  that  over  a  short 
portion  where  rock  was  encountered  the  width  was  reduced  to  85  feet, 
9,000  cubic  yards  or  less  of  rock  remaining  to  be  removed  to  secure 
the  full  width  and  depth  over  this  short  stretch. 

Under  the  16-foot  project  1,767,220  cubic  yards  of  material  was 
removed  prior  to  June  30,  1896,  from  the  channel  below  the  forks  of 
the  Calumet.  In  addition  there  has  been  removed  248,516  cubic  3'ards 
of  material  from  the  channel  between  the  forks  and  one-half  mile  east 
of  Hammond,  Ind.,  in  an  effort  to  secure  a  practicable  channel  10  feet 
deep  and  60  feet  wide,  resulting  in  failure,  due  to  rapid  refilling  of 
channel  by  slaughterhouse  refuse,  sewage,  and  other  filth. 

The  amount  expended  by  the  LJnited  States  on  this  original  project 

Erior  to  June  30,  1896,  was  $291,842.07,  of  which  $248,715.91  had 
een  expended  below  the  forks,  and  $43,126.16  for  work  between  the 
forks  and  one-half  mile  east  of  Hammond,  Ind. 

The  river  and  harbor  act  of  1896  appropriated  $50,000  and  authorized 
dredging  the  channel  to  20-foot  depth  for  2  miles  southward  from  the 
moutn,  and  under  this  supplementary  and  restricted  project  there  has 
been  320,405  cubic  yards  of  material  removed  under  contract,  com- 
pleting the  channel  20  feet  deep  a  distance  of  2  miles,  at  a  further  cost 
of  $50,276.35. 

The  total  expenditures  to  June  30,  1899,  amounted  to  $342,746.15. 

A  winding  or  turning  basin  20  feet  deep,  of  sufficient  dimensions  for 
the  largest  lake  vessels  yet  constructed,  was  also  dredged  at  the  first 
cut-off  above  the  mouth  of  the  river. 

The  amount  appropriated  by  the  act  of  June  3,  1896,  was  found 
sufficient  to  dredge  the  channel  to  the  2-mile  limit  and  provide  the 
basin  named  at  somewhat  less  cost  than  estimated  February  21,  1896, 
due  to  the  favorable  terms  secured  for  the  work. 

Similar  winding  or  turning  basins  should  be  provided  at  intervals 
of  from  1  to  2  miles  along  the  river,  to  avoid  in  future  the  restrictions 
now  imposed  in  other  lake  harbors  within  the  shore  lines. 

The  river  and  harbor  act  of  March  3,  1899,  appropriated  $60,000 
for  the  improvement  of  this  stream,  and  confines  the  work  to  the 
section  of  tne  river  between  the  mouth  and  the  forks  of  the  Calumet. 
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This  work  was  let  to  contract,  and  during  the  year  179,655  cubic  yards 
of  material  was  removed,  improving  the  channel  for  a  distance  of 
6,700  feet. 

July  1,  1899,  balance  unexpended $67,253,85 

June  30,  1900,  amount  expended  during  fiscal  year 23, 078. 28 


July  1,  1900,  balance  unexpended 44,175.57 

July  1,  1900,  amount  covered  by  imcompleted  contracts 30, 172. 63 


July  1,  1900,  balance  available 14,002.94 


Amount  (estimated)  required  for  completion  of  existing  project 640, 000. 00 

Amount  that  can  be  profitably  expenaed  in  fiscal  year  ending  June  30, 

1902,  in  addition  to  the  balance  available  July  1, 1900 60, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  M  M  4.) 

5.  IlUnow  River y  Illinois, — ^The  present  project  was  adopted  in 
1880,  and  contemplates  the  extension  of  the  slacK-water  improvement 
begxin  by  the  State  of  Illinois  from  Copperas  Creek  locks  to  the  Mis- 
sissipi  River,  a  distance  of  135  miles. 

The  project  includes*  the  construction  of  two  locks,  350  feet  long 
between  miter  sills,  75  feet  width  of  chamber,  with  7  feet  of  water 
over  sills  at  low-water  level  of  1879,  and  dredging  the  channel  where 
necessary  to  obtain  7  feet  depth  at  low  water  in  the  pools  thus  created. 

The  two  locks  and  dams  are  completed  and  in  use.  One  is  situated 
at  Kampsville,  31  miles  above  the  mouth  of  the  Illinois  River,  the 
other  at  Lagrange,  79  miles  above  the  mouth  of  the  Illinois  River. 

The  ultimate  object  of  the  improvement  is  the  construction  of  a 
waterwav  from  the  southern  end  of  Lake  Michigan  to  the  Mississippi 
River  oi  suflScient  capacity  to  accommodate  large-sized  Mississippi 
River  steamboats  and  for  military  and  naval  purposes. 

The  State  of  Illinois,  aided  by  the  United  States,  has  executed  part 
of  the  project  by  the  construction  of  two  locks  of  the  dimensions 

Siven — one  at  Henry  and  one  at  Copperas  Creek — completing,  except 
redging.  that  part  of  the  improvement  between   Lasalle,  lU.,  and 
the  moutn  of  Copperas  Creek,  a  distance  of  about  90  miles. 

In  executing  this  work  the  United  States  had  expended  up  to  June 
80,  1899,  $1,365,927.06,  including  $25,000  from  the  appropriation  of 
August  11,  1888,  for  surveys,  and  excluding  $62,359.80  expended 
upon  a  foundation  for  Copperas  Creek  Lock,  afterwards  completed  by 
the  State  of  Illinois. 

An  additional  amount  of  $747,747  was  expended  by  the  State  of 
Illinois  at  Henry  and  Copperas  Creek  locks  and  dams. 

During  the  year  work  or  dredging  has  been  confined  to  bars  between 
Kampsville  and  Six-mile  Island  mr,  a  distance  of  23.7  miles,  and 
247,(M:3  cubic  yards  of  material  was  removed,  completing  a  channel  200 
feet  wide  at  Twelve-mile  Island  Bar,  and  a  channel  150  feet  wide  and 
about  8,500  feet  long  at  French  Bar;  10  sna^s  removed  from  channel; 
two  new  scows  constructed;  temporary  machine  shop  erected  and  lathe 
and  drill  press  setup;  work  on  machine-shop  barge  begun,  and  all  float- 
ing plant  overhauled  and  put  in  good  repair.  The  grounas  above  lock- 
keepers'  houses  at  Kampsville  and  Lagrange  locks  were  raised  above 
ordinary  high  water,  12,210  cubic  yards  of  earth  being  used. 
ENG  1900 ^85 
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July  1, 1899,  balance  unexpended $95,446.15 

June  30,  1900,  amount  expended  during  fiscal  year 36,187.72 

July  1,  1900,  balance  unexpended 59,258.43 

July  1,  1900,  outstanding  liabilities 4,000.00 

July  1,  1900,  balance  available 55,258.43 

Amount  (estimated)  required  for  completion  of  existing  project 257, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1902,  in  addition  to  the  balance  available  July  1,  1900 60, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  M  M  5.) 

6,  OpiTdtlng  cmd  care  of  Lagrange  and  Kammmlh  IocJm^  IlUnom 
i?//v^r,  and  approa^chea  thereto, — These  locks  and  dams  have  been  oper- 
ated and  maintained  under  the  indefinite  appropriation  provided  for 
in  section  4  of  the  river  and  harbor  act  of  July  5,  1884. 

Lagrange  lock  and  dam, — ^The  works  were  operated  and  cared  for 
during  the  year.  Houses  were  uainted  and  new  foundation  put  under 
watchnouse.  The  renewal  of  tne  woodwork  of  the  lower  gate  was 
completed. 

Between  March  15  and  May  5,  during  high  water,  all  boats  passed 
over  the  dam  except  nine  loaded  barges  and  a  few  small  steamers,  which 
did  not  have  sufficient  power  to  take  them  over  the  dam. 

The  tonnage  passing  shows  a  slight  decrease  due  to  shortage  of 
crops. 

The  amount  expended  during  the  year  was  $6,692.07  exclusive  of 
$450.98  outstanding  liabilities  June  30,  1900. 

KampmilU  loch  and  dam. — Operated  and  maintained  by  hired  labor 
during  the  year.  One  hundrea  and  thirty-five  cubic  yards  of  mud 
was  dredged  from  about  the  ways,  70  cubic  yards  removed  from  head 
bay  of  lock,  and  ^%  yards  removed  from  above  lower  gate;  stone 
foundation  built  under  officej  watchhouse  painted  inside  and  covered 
with  new  canvas  roof;  60  linear  feet  of  coping  of  dam  relaid  and 
stringers  fastened  down. 

No  boats  paased  this  lock  from  December  4, 1899,  to  March  9, 1900, 
and  from  tnis  date  until  April  23  all  boats,  except  one  steamboat  and 
one  tow  of  ice,  passed  over  the  dam. 

While  the  tonnage  of  steamboats  passing  the  lock  is  greater  than 
that  of  anv  previous  year,  the  combined  tonnage  of  steamboat<4  and 
barges  is  lower  than  any  except  the  first  year,  due  to  the  light  ice 
harvest,  which  is  taken  out  wholly  in  barges. 

The  amount  expended  during  the  year,  exclusive  of  $442.40  out- 
standing liabilities,  was  $6,533.08. 

(St^e  Appendix  M  M  6.) 

7.  III!  no  Is  and  Mhisissippi  Canal^  Illinois, — ^The  object  of  the  im- 
provement is  to  furnish  a  link  in  a  navigable  waterway  from  Lake 
Michigan  to  the  Mississippi  River  at  the  mouth  of  Rock  River,  Illinois. 

The  canal  has  been  located  on  the  Rock  Island  route,  approved  by 
the  Secretary  of  War  October  27,  1888,  as  directed  in  the  act  of  Con- 
gress of  August  11,  1888.  It  proceeds  from  the  Illinois  River  at  its 
great  bend,  If  miles  above  the  town  of  Hennepin,  HI.;  thence  via 
ure^u  Creek  Valley  and  over  the  summit  to  Rock  River  at  the  mouth 
of  Green  River;  tHence,  by  slack  water  in  Rock  River  and  a  canal 
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around  the  lower  rapids  of  the  river  at  Milan,  to  the  Mississippi  River 
at  the  mouth  of  Roclc  River. 

The  canal  is  to  be  at  least  80  feet  wide  at  the  water  surface,  7  feet 
deep,  and  with  locks  170  feet  long  and  35  feet  width  of  lock  chamber, 
capable  of  passing  barges  carrying  600  tons  (maximum)  freight. 

A  report  upon  the  location,  with  detailed  estimates  of  cost,  of  this 
canal  was  submitted  June  21,  1890,  and  published  (without  maps)  as 
House  Ex.  Doc.  No.  429,  Fifty-first  Congress,  first  session,  and  is  also 
printed  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1890, 
page  2586. 

The  river  and  harbor  act  of  September  19, 1890,  made  the  first  appro- 

E nation  for  the  construction  of  the  canal  and  directed  work  to  be  begun 
y  the  construction  of  one  of  the  locks  and  dams  in  Rock  River. 

In  accord  with  this  act  work  was  begun  in  July,  1892,  near  the  mouth 
of  Rock  River,  on  the  construction  oi  a  canal  around  the  lower  rapids 
of  the  river,  and  since  that  date  has  been  prosecuted  as  rapidly  as  appro- 
priation of  funds  permitted.  The  survey  work,  in  locating  the  canal 
on  the  ground,  ana  proceedings  for  acquiring  title  to  the  right  of  way 
have  been  continuous  since  October,  1890,  and  the  canal  has  been  defi- 
nitely located  on  the  ground  throughout  its  entire  extent. 

There  had  been  expended  on  this  work  up  to  the  close  of  the  fiscal . 
year  ending  June  30,  1899,  $2,605,106.91,  and  during  the  fiscal  year 
ending  June  30,  1900,  $913,690.95. 

The  result  of  this  expenditure  has  been: 

First.  The  acouisition  of  the  right  of  way  for  4i  miles  around  the 
lower  rapids  of  Rock  River  and  the  completion  of  4i  .miles  of  canal 
there,  involving  the  construction  of  ii  miles  of  earthwork  in  con- 
structing the  canal  trunk,  3  locks,  1  railroad  and  2  highway  swing 
bridges.  7  sluiceways  and  ^tes,  1  arch  culvert,  2  dams  1,392  feet  long 
across  tne  arms  of  Rock  River,  3  lock-keepers'  houses,  1  small  office 
building,  a  thorough  riprapping  of  the  canal  banks,  not  estimated  for 
in  the  ori^nal  estimates,  and  construction,  by  contract,  of  Moline 
Wa^on  Bridge  across  Rock  River  at  a  cost  of  $25,000,  which  was  also 
not  included  in  original  estimate. 

Second.  In  the  location  on  the  ground  and  preparation  of  descrip- 
tions, plats,  and  abstracts  of  title  of  all  land  needed  for  the  construc- 
tion of  the  canal  and  feeder,  and  for  lands  to  be  overflowed  or  dam- 
aged by  the  dam  at  Sterling. 

Third.  In  the  completion  of  all  earthwork,  miles  1  to  18,  except 
reenf  orcing  high  emlmnkments  and  filling  behind  the  walls  of  Lock  21 
and  approaches  to  highway  bridges  5  and  7;  the  foundation  and 
masonry  for  aU  culverts.  Locks  1  to  21,  aqueducts  1,  2,  and  3,  highway 
bridges  1  to  10,  two  railroad  bridges  at  crossings  on  miles  2  and  7; 
the  erection  of  superstructure  of  2  aqueducts,  one  double-track  and 
one  single-track  railroad  bridge,  and  6  highway  bridges;  the  construc- 
tion of  7  arch  culverts  and  10  pipe  culverts;  the  partial  completion  of 
earthwork  on  miles  19,  20,  and  24  to  28,  inclusive;  the  erection  of  5 
houses  for  superintendents  and  lock  keepers,  and  the  placing  under 
contract  of  1  double-track  railroad  bridge  and  5  highway  bridges,  all 
on  eastern  section. 

Fourth.  In  the  acquisition  by  purchase  or  condemnation  of  all  lands 
required  for  eastern  section  along  the  line  originally  contemplated;  all 
of  feeder;  the  condemnation  of  all  on  western  section  and  of  all  lands 
to  be  affected  by  overflow;  the  acquisition  by  purchase  of  all  lands  on 
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western  section  except  6  miles,  and  of  all  excepting  one-fourth  of 
lands  to  be  damaged  by  overflow. 

Fifth.  In  the  putting  under  contract  of  earthwork  of  all  the  feeder 
line  and  of  all  tne  pipe  culverts  and  of  all  arch  culverts  under  the 
feeder  except  one,  ana  in  the  construction  of  3,259,602  cubic  yards  of 
earthwork  along  the  feeder,  resulting  in  the  completion  of  all  earth- 
work along  9  mues  and  60  per  cent  of  earthwork  along  the  remaining  20 
miles,  and  in  constructing  9  pipe  culverts  under  bridge  approaches 
along  the  feeder;  in  the  completion  of  the  foundations  of  4  arch  cul- 
verts, the  completion  of  4  pipe  culverts,  and  the  partial  completion  of 
5  pipe  culverts,  all  under  tne  feeder. 

During  the  fiscal  year  ending  June  30, 1900,  the  following  work  has 
been  done: 

Hired  labor. — Eastern  section. — Ekirthworkon  miles  24  and  25  about 
35  per  cent  completed;  the  lining  of  7  miles  of  canal  trunk  with  water- 
tignt  material  where  required  was  nearly  completed;  abutments  and 
approaches  to  5  highway  bridges  (Nos.  5,  6,  7,  8,  9)  completed,  and 
aoutments  and  approaches  to  Nos.  16,  17,  and  18  under  way;  abut- 
ments for  2  railroad  bridges  completed,  and  for  1  other  in  course  of 
construction;  arch  culverts  Nos.  1  to  7  of  concrete  masonry  completed, 
and  one  12-inch  cast-iron  pipe  culvert  on  mile  2  completed  except 
flushing  arrangement;  superstructure  of  2  aqueduct  bridges  erected. 

Feeder. — Concrete  masonry  deposited  for  2  10- foot  and  2  12-foot 
arch  culverts;  forms  erected  ana  concrete  deposited  for  3  highway 
bridges  and  in  part  for  2  others;  towpath  built  of  concrete  at  bridge 
44,  and  of  rubble  masonry  at  4  others. 

Western  section. — One  warehouse  built  and  plans  and  specifications 
for  4  others  prepared:  miles  30  to  48,  inclusive,  except  portion  of  31, 
fenced;  about  20  miles  of  right  of  way  staked  out,  slope  stakes  set,  and 
quantities  of  earthwork  for  about  12  miles  computed;  2  culvert  pits 
excavated. 

By  contract. — Eastern  section. — Under  contract  with  the  Globe  Con- 
struction Company,  mile  19  is  about  98  per  cent  coiliplete,  of  which 
about  9  per  cent  was  done  during  the  year,  and  mile  20  about  51  per 
cent  complete,  of  which  about  9  per  cent  was  done  during  the  year. 
Nothing  was  done  on  miles  21,  22,  and  23.  The  contract  of  this  com- 
pany, which  covered  5  miles  of  earthwork  (19  to  23,  inclusive),  expired 
by  limitation  on  September  30, 1899,  without  the  completion  of  1  mile 
out  of  the  5.  The  contractors  are  reported  as  having  at  no  time  main- 
tained a  suflScient  force  or  plant  to  complete  the  work. 

Under  contract  with  Katz  &  Callahan  45  per  cent  of  earthwork  on 
miles  26  to  28,  inclusive,  was  executed.  The  superstructure  of  5 
highway,  1  single  track,  and  1  double-track  railway  bridge  completed, 
and  superstructure  for  3  aqueduct  bridges  delivered. 

Feeaer. — 2,480,867  cubic  yards  of  earthwork  was  executed,  com- 
pleting all  earthwork  on  9  miles  and  about  60  per  cent  of  the  remain-  . 
mg  20  miles.  Under  contract  with  the  Callahan  Construction  Company 
for  constructing  foundation  for  7  arch  culverts  and  constructing  10 
pipe  culverts,  work  progressed  slowly  until  December  31,  1899,  at 
which  time  the  contract  expired,  the  contractors  through  oversight 
having  neglected  to  apply  for  an  extension.  Since  that  time  work  has 
been  proceeding  under  an  implied  contract  at  original  contract  prices. 
Foundations  for  4  arch  culverts  were  completed;  4  pipe  culverts  com- 
pleted and  pits  for  5  more  partly  excavated. 
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Westeni  section, — About  12  miles  of  canal  trunk  was  placed  under 
conti"act  and  414,773  cubic  yards  of  earthwork  executed. 

July  1,1899,  balance  unexpended $1,633,419.55 

Amount  appropriated  by  sundry  civil  act  approved  June  6, 1900 1, 000, 000. 00 

2,633,419.55 
June  30,  1900,  amount  expended  during  fiscal  year 913, 690. 95 

July  1,  1900,  balance  unexpended 1,719,728.60 

July  1,  1900,  outstanding  liabilities $86,463.27 

July  1,  1900,  amount  covered  by  imcompleted  contracts...  458, 585. 38 

545,048.65 

July  1,  1900,  balance  available 1,174,679.95 

Amount  (estimated)  required  for  com])letion  of  existing  project 1, 733, 490. 00 

idii 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1902,  in  addition  to  the  balance  available  July  1,  1900 1, 000, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  M  M  7.) 

8,  Operating  and  care  of  Illinois  and  Mississippi  Canal;  canaH 
around  Imjoer  rapids  of  Rock  Miver^  at  Milan^  /ZZ.— This  canal  is  4^ 
miles  in  length,  surmounting  a  fall  of  18  feet,  and  the  works  operated 
and  cared  for  include  3  locks,  3  swing  bridges,  7  sluiceways,  1  arch 
culvert,  3  lock  houses,  1  office  building,  and  2  dams. 

The  canal  was  formally  opened  to  navigation  April  17,  1896. 

The  canal  and  works  have  been  operated  and  maintained  during  the 
year;  lower  entrance  to  Lock  37  dredged;  retaining  walls  at  guaralock 
strengthened  by  increasing  the  thickness  of  the  walls  with  natural 
cement  concrete;  and  I'ailway  and  highway  bridges  painted. 

The  Moline  Wagon  Bridge  was  completed. 

During  the  season  of  navigation  boats  and  barges  aggregating 
109,246  tons  passed  the  canal,  carrying  18,682  tons  of  coal  and  1,871 
passengers,  showing  an  increase  for  the  year  compared  with  the  pre- 
ceding year. 

There  was  expended  during  the  year  ending  June  30, 1900,  $5,379.84, 
exclusive  of  $267.15  outstanding  liabilities. 

(See  Appendix  M  M  8.) 

9,  Survey  of  Upper  Illinois  and  Lower  Desplaines  rivers^  Illinois^ 
with  a  view  to  the  extension  of  na/oigation  front  the  Illinois  River  to 
La^e  Michigan  at  or  near  Caicaao^  III. — A  survey  party  was  put  in 
the  field  July  14,  1899,  and  employed  for  some  weeks  in  special  sur- 
veys between  the  Sag  and  Calumet  and  locating  new  works  between 
Chicago  and  Joliet.  On  August  9  the  regular  survey  of  the  river  was 
begun,  and  the  field  work  of  this  completed  November  20.  This  sur- 
vey was  planned  to  cover  the  river  and  bottoms  on  each  side  within 
the  high- water  limits,  taking  the  topography  of  this  in  such  detail  as 
to  cover  the  ground  with  foot  contours. 

In  the  spring  of  1900  river  observations  were  commenced.  Gauges 
were  set  along  the  course  of  the  river  and  discharges  taken  in  the 
characteristic  reaches.  A  special  survey  of  the  Illinois  and  Michigan 
Canal  from  Joliet  to  below  the  mouth  of  the  Kankakee  River  was  also 
made.  The  field  work  of  this  was  completed  June  30, 1900. 

In  the  office,  the  regular  survey  from  Lockport  to  Lasalle  has  been 
all  plotted,  the  foot  contours  worked  out,  and  the  greater  part  of  it  is 
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now  inked  in.     The  special  survey  between  Sag  and  Calumet  has  been 
reduced,  but  is  still  to  be  plotted. 

Preliminary  report  by  the  Board  of  Engineers  was  submitted  March 
17,  1899.  It  was  transmitted  to  Congress  and  printed  in  House  Doc. 
No.  548,  Fifty -sixth  Congress,  first  session,  and  is  herewith. 

July  1, 1809, balance  unexpended $29,400.37 

June  30, 1900,  amount  expended  during  fiscal  year 16, 981. 33 

July  1, 1900,  balance  unexpended 12,509.04 

July  1, 1900,  outstanding  liabilitiefi 730.28 

July  1, 1900,  balance  available 11,778.76 

(See  Appendix  M  M  9.) 

EXAMINATION  AND  8UBVEY  OF  CHICAGO  RIVEK,  ILLINOIS,  MADE  IN  COM- 
PLIANCE WITH  RIVER  AND  HARBOR  ACT  APPROVED  MARCH  3,  1899. 

The  preliminary  examination  and  survey  of  Chicago  Rimer ^  Illinois^ 
with  a  view  to  obtaining  a  channel  21  feet  deep  from  its  movih  to  the 
stock  yards^  on  the  South  Branchy  and  to  Bdmortt  a/cenue^  on  the  North 
Branchy  required  by  the  river  and  harbor  act  of  March  3,  1899,  were 
made  by  the  local  engineer,  Mai.  W.  L.  Marshall,  Corps  of  Engi- 
neers, and  reports  thereon  dated  September  14  and  Novembier  14, 1899, 
submitted  through  the  Division  Engineer,  Col.  J.  W.  Barlow,  Corps  of 
Engineers.  The  plan  for  improvement  presented  is  estimated  to  cost 
$810,600,  and  the  locality  is  deemed  by  the  local  officer  and  the  divi- 
sion engineer  to  be  worthy  of  improvement  to  the  extent  indicated  in 
the  act.  The  reports  were  transmitted  to  Congress  and  printed  in 
House  Doc.  No.  95,  Fifty-sixth  Congress,  first  session.  (See  also 
Appendix  M  M  10.) 

EXAMINATION    OP    ROCK    RIVER,    ILLINOIS,     REQUIRED    BY    EMERGENCY 
RIVER  AND  HARBOR  ACT  APPROVED  JUNE   6,    1900. 

The  local  officer  was  also  charged  with  the  duty  of  making  prelimi- 
nary examination  of  Rock  River ^  Illinois^  at  the  head  of  the  feeder  for 
the  Illinois  and  Mississippi  Canal ^  with  a  view  to  the  construction  of  a 
lock  and  dam  in  connection  with  said  canal^  required  by  the  emergency 
river  and  harbor  act  of  June  6,  1900,  and,  if  possible,  report  thereon 
will  be  submitted  in  time  for  transmission  to  Congress  at  its  next 
session. 

IMPROVEMENT  OF  MICHIGAN  CITY  HARBOR,  INDIANA,  AND  OF  RIVERS 
AND  HARBORS  ON  THE  EASTERN  SHORE  OF  LAKE  MICHIGAN. 

This  district  was  in  the  charge  of  Capt.  Chester  Harding^  Corps  of 
Engineers.    Division  Engineerj  Col.  J.  W .  Barlow,  Corps  of  Engineers. 

i.  Michigan  City  Harbor^  Indiana. — ^The  improvement  of  tnis  har- 
bor dates  from  1836,  and  has  resulted  in  establishing  an  inner  harbor 
for  local  commerce,  and  partly  completing  an  outer  harbor,  designed 
to  facilitate  entrance  to  the  former  and  afltord  refuge  in  times  of  north- 
erly gales  to  vessels  engaged  in  general  lake  commerce. 

Tfhe  inner  harhor  has  oeen  made  by  deepening  the  entrance  to  Trail 
Creek  and  protecting  the  channel  by  piers  extending  to  deep  water  in 
Lake  Michigan,  to  which  operations  were  limited  until  1870,  and  pro- 
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longing  the  entrance  channel  up  the  creek  by  dredging  between  revet- 
ments as  they  are  built  on  established  dock  lines  at  the  expense  of  the 
adjoining  property,  as  required  by  city  ordinance.  This  latter  work 
was  commenced  in  1882,  and  the  total  length  of  the  interior  waterway 
dredged  out  is  9,159  feet  between  revetments  from  100  to  175  feet 
apart,  except  at  the  turning  basins,  where  the  width  is  about  350  feet. 
The  total  expenditure  to  June  30,  1899,  was  $4^0,572.27,  at  which 
date  the  channel  depths  were  13  feet  and  more  from  the  harbor  entrance 
to  the  railroad  bridge,  a  distance  of  about  4,700  feet,  above  which 

S)int  there  was  12  feet  available  water  with  slightly  less  in  some  places, 
perations  during  the  year  were  confined  Uy  the  completion  of  the 
dredging  for  maintenance  in  progress  at  the  beginning  of  the  year, 
and  to  minor  repairs  to  the  south  pier.  No  dredging  was  found  to  be 
necessary  after  the  opening  of  navigation  in  1900.  The  harbor  struct- 
ures aggregate  3,563  feet  in  length,  of  which  a  length  of  735  feet 
is  in  need  of  extensive  repairs,  and  1,373  feet  require  sheet  piling. 
Provision  should  be  made  for  maintaining  the  required  depth  of 
channel  by  dredging. 

July  1,  1899,  balance  unexpended $8,686.50 

June  30,  1900,  amount  expended  during  fiscal  year 5, 143. 05 

July  1,  1900,  balance  unexpended 3,543.45 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1902,  for  maintenance  of  improvement,  in  adaition  to  the  balance 
unexpended  July  1, 1900 48,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 
of  1899,  and  of  simdry  civil  act  of  June  4,  1897. 

The  outer  harbor. — ^This  part  of  the  improvement  was  commenced  in 
1870  under  a  project  which  provided  for  making  an  outer  basin  east 
of  the  entrance  to  the  inner  narbor;  in  1882  this  project  was  extended 
to  include  the  construction  of  an  exterior  breakwater  northwest  of  the 
entrance.  The  piers  and  breakwaters  covering  the  outer  basin  were 
completed  in  1885  and  have  a  total  length  of  3,141  feet,  viz,  a  pile  pier 
1.225  feet  long,  extending  in  a  northerly  direction  from  the  shore  and 
closing  the  basin  on  the  east;  a  crib  breakwater  1,411  feet  long,  extend- 
ing westward  from  the  lake  end  of  the  pile  pier  and  closing  the  basin 
on  the  north,  and  a  crib  pier,  505  feet  long,  extending  northward  from 
the  west  end  of  the  crib  breakwater.  Tne  exterior  breakwater  con- 
templated by  the  project  of  1882  was  to  have  a  total  length  of  2,000 
feet,  but  a  length  of  only  700  feet  has  been  built. 

The  river  and  harbor  act  of  March  3,  1899,  authorized  the  adoption 
of  the  project  of  the  Board  of  Engineers  as  printed  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1897,  pages  2899  to  2904, 
inclusive,  and  provided  for  the  completion  of  the  work  under  the 
continuing-contract  system.  This  project  requires  the  extension  of 
the  breakwater  pier  by  600  feet,  the  construction  of  a  new  detached 
breakwater  1,500  feet  long,  and  the  removal  of  the  present  detached 
breakwater.  Operations  are  in  progress  under  a  contract  for  the 
completion  of  all  the  work  contemplated  in  the  project  except  one 
crib  100  feet  long  in  the  new  detached  breakwater.  Funds  are  avail- 
able for  the  completion  of  the  contract. 

The  total  amount  expended  on  this  improvement  to  June  30,  1899, 
was  $755,983.45. 
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Entrances  and  clearances. 


Calendar  year. 

Number. 

Tonnage. 

1            Calendar  year. 

Number. 

Tonnage. 

1888 

1,163 

795 

921 

837 

1,891 

1,577 

208,617 
169,198 
172,817 
168,654 
443,065 
589,863 

1  1894 

389 
343 
437 
492 
478 
601 

119.929 

1889 

1  1896  

91.016 

1890 

1896 

106.543 

1891 

1897 

118, 137 

1892                       

Ig98 

127,237 

1893 

1899 

144,880 

Maximum  draft,  14  feet. 

Note. — No  record  is  kept  at  Michigan  City  of  traffic  between  this  port  and  Chicago. 

July  1,1899,  balance  unexpended $85,891.55 

Amount  appropriated  by  sundry  civil  act  approved  June  6, 1900 195, 000. 00 

280, 891. 55 
June  30, 1900,  amount  expended  during  fiscal  year 2, 050. 39 

July  1, 1900, balance  unexpended 278,841.16 

July  1, 1900, outstanding  liabilities $272.20 

July  1, 1900,  amoimt  covered  by  uncompleted  contracts 257, 000. 00        • 

257, 272.  20 

July  1, 1900,  balance  available 21,568.96 

Amount  that  can  be  profitably  expended  in  fiscal  ^ear  ending  June  30, 
1902.  for  maintenance  of  improvement,  in  addition  to  the  balance 
available  July  1, 1900 15.000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 
of  1899,  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  N  N  1.) 

^.  SL  Joseph  Harbor,  Michigan, — The  improvement  of  the  mouth 
of  St  Joseph  River  was  commenced  more  than  sixty  years  ago,  when 
there  was  a  narrow  and  crooked  channel  with  depths  fluctuating  between 
3  and  7  feet.  The  work  then  commenced  has  developed  the  present 
harbor  at  this  place,  the  entrance  to  which  is  between  piers  270  feet 
apart.  The  north  pier  is  2,017  feet  long,  and  all  but  a  length  of  about 
455  feet  is  now  in  good  condition.  The  south  pier  is  819  feet  long;  it 
is  in  a  dilapidated  condition,  due  to  age,  and  its  reconstruction  is  now 
in  progress  under  a  contract  to  be  completed  September  1,  1900. 

Untn  1899  the  approved  project  of  improvement  called  for  a  navi- 

Sible  depth  of  16  feet  from  Lake  Michigan  into  and  through  St.  Joseph 
arbor,  and  of  13  feet  from  the  upper  end  of  that  harbor,  which  is  at 
the  confluence  of  the  St.  Joseph  and  Paw  Paw  rivers,  to  Benton  Harbor, 
via  the  Benton  Harbor  Canal.  The  required  depth  of  16  feet  has  not 
yet  been  obtained  at  the  harbor's  entrance,  because  the  piers  do  not 
extend  suflSciently  into  Lake  Michigan.  The  river  and  harbor  act  of 
March  3,  1899,  approved  the  amended  project  printed  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1898,  page  2494,  which  enlarged 
the  scope  of  the  improvement  to  accommodate  the  increasing  com- 
merce at  this  harbor,  and,  besides  the  necessary  repairs  to  existing 
piers,  provided  for  an  extension  of  the  north  pier  to  the  20-foot  con- 
tour, extension  of  the  south  pier  to  the  18-foot  contour,  dredging  the 
harbor  at  its  entrance  and  for  a  width  of  150  feet  along  the  city  front 
of  St.  Joseph  to  a  depth  of  18  feet,  and  dredging  the  ben  ton  Harbor 
Canal  and  a  turning  basin  at  the  mouth  of  tne  St.  Joseph  River  to  a 
depth  of  15  feet.     The  estimated  cost  of  this  work  is  $380,000. 

The  same  act  placed  the  work  under  the  con tinuing-contract  system. 
Operations  are  in  progress  under  a  contract  for  the  pier  extensions 
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contemplated  by  the  project,  and  funds  are  available  for  the  comple- 
tion of  the  contract.  The  dredging  remains  to  be  provided  for.  The 
total  expenditure  for  improvemente  and  maintenance  at  this  harbor  to 
June  30, 1899,  was  $496,864.31,  at  which  date  there  existed  an  available 
channel  of  a  depth  of  13  feet  or  more.  Operations  during  the  year 
have  included  extensive  repairs  to  a  portion  of  the  south  pier,  prepa- 
rations for  the  pier  extensions  under  contract,  and  dredging  for  main- 
taining the  required  channel  depths.  As  a  result  of  the  dredging,  a 
practicable  channel  of  13.5  feet  depth  was. restored  throughout  the 
main  channel  from  the  entrance  to  Benton  Harbor. 

Entrances  and  clearances. 


Calendar  year. 


t      Vessels  entered. 


Number.    Tonnage. 


1890. 
1891. 
1892. 
1898. 
1894. 
1895. 
1896. 
1897. 
1898- 
1899. 


742 

1,726 

1,676 

1,100 

779 

835 

842 

948 

858 


131,607 
215,834 
707,285 

.,  125, 063 
900,000 
827,384 
439,031 
885,915 

,216,567 
446,178 


Vessels  cleared. 


Number.    Tonna^. 


946 

748 

1,727 

1,575 

1,100 

727 

833 

849 

943 

851 


131,395 
215,591 
707,785 

1,125,938 
900,000 
827,887 
435,033 
848,040 

1,114,560 
480,411 


Maximum  draft,  14  feet. 

July  1,  1899,  balance  unexpended $46,247.89 

Amount  appropriated  by  sundry  civil  act  approved  June  6,  1900 253, 950. 00 

300, 197. 89 
June  30,  1900,  amount  expended  during  fiscal  year 15, 658. 64 

July  1,  1900,  balance  unexpended 284,539.25 

July  1,  1900,  outstanding  liabilities $45.29 

July  1 ,  1900,  amount  covered  by  uncompleted  contracts 268, 605. 93 

268, 651. 22 

July  1,  1900,  balance  available 15,888.03 


Amount  (estimated)  required  for  completion  of  existing  project 54, 050. 00 

Amount  that  can  be  profitably  exj)ended  in  fiscal  year  ending  June  30, 
1902,  in  addition  to  the  balance  available  July  1,  1900: 

For  works  of  improvement $38,000.00 

For  maintenance  of  improvement 15,000.00 

53,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 
of  1899,  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  N  N  2.) 

3,  St.  Joseph  Biver^  Michigan ,  — This  is  a  crooked  stream ,  obstructed 
by  numerous  shoals,  with  depth  in  channel  crossings  of  from  24  to  30 
inches.  The  intervening  pools  are  generally  from  4  to  8  feet  deep. 
The  part  under  improvement  is  from  the  mouth,  at  St.  eJoseph,  to  Ber- 
rien Springs,  a  distance  of  about  25  miles  by  river.  The  improvement 
of  this  section  to  make  a  low- water  channel  3  feet  deep  has  been  in 
progress  since  1889,  and  consists  in  removing  snags  and  logs  and  clos- 
ing secondary  channels,  or  concentrating  the  now  at  other  critical  points 
by  dams  of  brush,  logs,  and  stone. 

The  amount  expended  to  June  30,  1899,  was  $5,483.66,  as  a  result  of 
which  many  of  the  worst  places  of  the  stream  had  been  improved  to 
the  required  extent. 
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There  were  no  operations  in  progress  during  the  year,  on  account  of 
the  exhaustion  of  funds. 

The  cost  of  completing  an  improvement  of  this  character  depends 
entirely  on  how  long  the  work  is  to  be  kept  up  and  the  annual  cost  of 
doing  it.  In  the  present  case  the  average  annual  expenditure  has  been 
$500,  and  experience  shows  that  it  is  too  little  to  accomplish  what  is 
required  for  making  and  maintaining  the  limited  improvement. 

Commercial  statistics  for  calendar  year  1899. — Tne  steamers  May 
Graham  and  Tourist  carried  21,000  passengers  and  2,363  tons  of  mis- 
cellaneous freight  between  St.  Joseph  and  Berrien  Springs.  The  boats 
draw  34  and  30  inches,  respectively. 

July  1,  1899,  balance  unexpended $16. 34 

June  30,  1900,  amount  expended  during  fiscal  year 6. 45 

July  1,  1900,  balance  unexpended 9. 89 

'Amount  (estimated)  required  for  completion  of  existing  project 5, 800. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1902,  for  maintenance  of  improvement,  in  addition  to  the  balance 

unexpended  July  1, 1900 700.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 

of  1899,  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  N  N  3.) 

i.  South  Haven  Ilarhot*^  Michigan, — ^This  harbor  is  the  result  of 
improvements  made  at  the  mouth  of  Black  River  since  1867.  Before 
any  improvement  was  made  the  depth  was  only  3  or  4  feet  through  a 
narrow  and  unstable  channel.  Two  parallel  piers  have  been  built  into 
Lake  Michigan,  with  revetments  extending  from  their  shore  ends  for 
a  distance  of  about  1,000  feet  up  the  stream.  A  length  of  50  feet  added 
to  the  south  pier  during  the  year  makes  the  aggregate  length  of  the 
piers  and  revetments  3,145  feet.  A  channel  has  been  dredgSi  between 
the  piers  and  revetments  and  for  a  further  distance  upstream  of  about 
one-half  mile.  The  width  between  the  piers  and  revetments  is  177  feet, 
and  the  stream  above  that  point  to  the  upper  limit  of  the  improvement 
is  about  85  feet,  with  an  upper  turning  basin  100  feet  wide.  The  depth 
of  channel  called  for  by  the  approved  project  of  improvement  is  12 
feet,  but  the  piers  do  not  extend  far  enough  into  Lake  Michigan  for 
that  puipose,  and  a  depth  of  10  feet  is  all  that  can  be  had  at  entrance, 
except  when  a  temporary  increase  is  provided  by  dredging. 

The  total  expenditure  to  June  30,  1899,  was  $246,716.13,  resulting 
in  the  construction  and  maintenance  of  the  piers  and  revetments  and 
in  repeated  dredgings  of  the  channel.  Authority  was  granted  to  expend 
a  portion  of  the  funds  appropriated  by  the  river  and  harbor  act  of 
March  3, 1899,  in  extending  the*  north  pier  a  distance  of  200  feet,  thus 
providing  for  a  part  of  the  needed  extensions  to  at  least  the  14-foot 
contour  of  Lake  Michigan.  When  this  is  completed  all  new  construc- 
tion work  authorized  by  the  existing  project  will  have  been  covered, 
but  the  navigable  depth  called  for  by  that  project  can  not  be  maintained 
except  by  considerable  annual  dredging  until  further  extensions  of  100 
and  175  feet  are  made  to  the  north  and  south  piere,  respectively. 

Operations  during  the  year  have  comprised:  Dredging  for  the  main- 
tenance of  the  required  channel  depth  of  12  feet,  protecting  the  end  of 
the  south  pier  by  sinking  a  crib  50  feet  long,  and  repairing  a  length 
of  1,004  feet  of  the  south  revetment.  Operations  are  in  progress  under 
a  contract  for  extending  the  north  pier  200  feet  and  for  repairs  to  the 
present  outer  end  of  the  north  pier. 


Digitized  by  VjOOQIC 


EIVEE   AND   HARBOR   IMPROVEMENTS. 

Entrances  and  clearances. 


556 


Calendar  year.             Number. 

Tonnage. 

Calendar  year. 

Number. 

Tonnage. 

1889  (estimated) 

1,080 
2,246 
2,994 
8,060 
8,822 
8,246 

""128*880' 
201,380 
212,160 
261,730 

1895 

3,222 

1,218 

1,256 

771 

682 

238,060 
343,016 
361,000 
322,620 
276,117 

1890 

1896 

1891 

1897   

1892 

1898 

1893 

1899 

1894 

228,246 

Maximum  draft,  11.6  feet. 


July  1,1899,  balance  unexpended $50,283.87 

June  30, 1900,  amount  expended  during  fiscal  year 18, 262. 07 


July  1, 1900,  balance  unexpended 32, 021. 80 

July  1, 1900, outstanding  liabilities 1220.00 

July  1, 1900,  amount  covered  by  uncompleted  contracts 29, 776. 94 

29,996.^4 


July  1,1900,  balance  available 2,024.86 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1902,  for  maintenance  of  improvement,  in  addition  to  the  balance 
available  July  1, 1900 12,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 
of  1899,  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  N  N  4.) 

6.  Saugatnck  Harbor^  Michiacm. — ^This  harbor  is  at  the  mouth  of  the 
Kalamazoo  River,  where  the  channel  depth  before  improvement  was 
generally  not  over  6  feet.  Its  condition  was  first  improved  by  a  pri- 
vate company,  which  built  two  slab  piers  for  confining  the  river  cur- 
rent, and  thereby  obtained  a  channel  depth  of  7  feet  temporarily.  Its 
further  improvement  was  commenced  by  the  General  Government  in 
1869,  and  from  that  time  to  1882  the  piers  were  extended  and  interior 
channel  revetments  constructed  until  they  had  a  total  length  of  1,907 
feet  on  the  north  and  3,863  feet  on  the  south  side,  all  of  pile  work. 
Since  1882,  appropriations,  having  been  too  small  to  keep  these  struct- 
ures in  repair,  they  have  gradually  gone  to  decay,  and  the  navigable 
channels  of  8  feet  depth,  opened  through  the  harbor  from  time  to  time 
by  dredging,  fill  up  again  very  soon  after  the  departure  of  the  dredge. 

The  estimates  made  from  time  to  time  for  carrymg  on  the  work  aggre- 
gate $176,699.46,  and  the  total  expenditure  to  June  30,  1899,  was 
$167,523.32,  with  results  as  indicated  in  the  above  paragraph.  Opera- 
tions during  the  year  have  been  limited  to  dredgmg,  with  the  result 
that  a  practicable  channel  of  8  feet  depth  was  available  during  the 
navigation  season  of  1899.  The  small  amount  of  available  funds  per- 
mitted onl}'^  a  partial  relief  to  the  navigation  of  the  harbor  upon  the 
reopening  of  navigation  in  the  spring  of  1900. 

The  port  of  shipment  through  this  harbor  is  the  town  of  Saugatuck, 
3  miles  above  the  entrance  from  Lake  Michigan,  and  the  natural  diffi- 
culties of  making  and  maintaining  a  reliable  navigation  by  the  present 
line  of  water  ti*avel  led  to  an  alternative  project,  which  is  printed  in 
the  Annual  Report  of  the  Chief  of  Engineers  for  1896,  pages  2741  to 
2743.  This  project  was  adopted  by  the  river  and  harbor  act  of  June  3, 
1896,  and  funds  have  been  appropriated  under  it  by  that  act  and  the 
act  of  March  3,  1899,  to  the  total  amount  of  $15,000. 

Until  provision  is  made  for  carrying  out  this  project,  funds  will 
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annuaUy  be  required  for  maintaining  the  old  harbor  of  Saugatuck  by* 
dredging.     (See  Kalamazoo  River,  below.) 

An  allotment  of  $2,500  from  appropriation  by  the  emergency  river 
and  harbor  act  of  June  6, 1900,  was  made  June  30,  1900,  for  dredging 
in  Saugatuck  Harbor. 

Entrances  and  dearances. 


Calendar  year. 

Nnmber. 

Tonnage. 

Calendar  year. 

Number. 

Tonnage. 

1888 

262 
314 
178 
492 

132,400 
76,800 
42,000 

120,000 
(a) 

162,632 

1894 

862 

1,256 

848 

586 

1,829 

1,190 

106,000 

1889           

1896 

184,948 
153,190 
70,860 

1890 

1896 

1891 

1897 

1892 

1898 

128,325 

1893 

1899 

88,236 

Maximum  draft,  8  feet. 


a  Not  stated. 


July  1,  1899, balance  unexpended $6,915.68 

June  30,  1900,  amount  expended  during  fiscal  year 6,347.99 

July  1,  1900,  balance  unexpended 

July  1,  1900,  outstanding  liabilities 

July  1,  1900,  amount  covered  by  uncompleted  contracts 


567.69 


$53.33 
240.00 


293.33 


July  1,  1900,  balance  available  . 


274.36 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1902,  for  maintenance  of  improvement,  in  addition  to  the  balance 
available  July  1,  1900 15,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 
of  1899,  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  N  N  5.) 

6.  Kalavmzoo  River^  Michigan, — The  project  for  improving  Kala- 
mazoo River  is  the  one  referred  to  above  in  connection  with  Saugatuck 
Harbor.  It  provides  for  making  a  navigable  channel  12  feet  deep  from 
the  town  of  Saugatuck  to  Lake  Michigan,  by  dredging  the  river  for  a 
distance  of  If  mfles  below  the  town,  and  tnence  maKing  a  new  cut  from 
the  river  to  the  lake.  The  original  estimate  for  this  work  was  $150,000, 
and  authority  was  granted  on  May  31,  1900,  to  increase  the  estimate 
for  the  completion  of  the  project  to  $250,000. 

A  total  amount  of  $15,000  nas  been  appropriated  for  the  work,  but 
as  its  principal  feature  is  the  proposed  cut,  it  would  be  unwise  to  enter 
upon  the  project  until  sufficient  money  is  appropriated  to  excavate  it 
and  insure  its  permanence  by  constructing  the  necessary  revetments 
on  its  sides.     For  this  reason  no  work  has  yet  been  done. 

The  amount  expended  to  June  30,  1899,  was  $5.68. 

July  1,  1899,  balance  unexpended $14,994.32 

June  30,  1900,  amount  expended  during  fiscal  year 13. 54 

July  1,  1900,  balance  unexpended 14,980.78 

Amount  (estimated)  required  for  completion  of  existing  project 235, 000. 00 

Amount  that  can  l)e  profitably  expended  in  fiscal  year  ending  June  30, 

1902,  in  addition  to  the  balance  unexpended  July  1,  1900 175, 000. 00' 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  cixil  act  of  June  4,  1897. 

(See  Appendix  N  N  6.) 
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7.  Holland  {Bldok  Lake)  Ha/rhor^  Michigan. — The  lirst  steps  toward 
establishing  a  harbor  at  this  place  were  taken  by  the  citizens  of  Hol- 
land, Mich.,  bv  opening  a  channel  having  a  navigable  depth  of  about  5 
feet  from  the  lake  into  Lake  Michigan  and  protecting  it  hj  piers  and 
revetments  made  of  brush  and  stone.  Contmuation  of  this  improve- 
ment was  taken  in  hand  by  the  General  Government  in  1867,  and  exist- 
ing structures  strengthened  by  pile  and  crib  work,  and  extended  until, 
in  1880,  the  north  pier  and  revetment  had  attained  a  total  length  of 
1,854  feet  and  the  south  pier  1,691  feet.  They  have  remained  without 
extension  since  that  time. 

The  amount  expended  to  June  30,  1899,  wa«  $305,044.91.  The 
results  thereby  attained  have  been  the  construction  and  maintenance 
of  piers  and  revetments  aggregating  3,545  feet  in  length,  covering  a 
channel  way  from  175  to  5^20  feet  wide,  in  which  a  depth  of  12  to  13 
feet  has  been  maintained  by  the  aid  of  dredging.  The  river  and 
harbor  act  of  March  3,  1899,  adopted  the  modifaed  project  printed  in 
the  Annual  Report  of  the  Chief  of  Engineers  for  1897,  page  2950, 
which  provides  for  extending  the  north  pier  800  feet  and  the  south 
pier  700  feet,  for  dredging  the  channel  to  a  depth  of  16  feet,  and  for 
repairs  of  existing  structures.  Operations  during  the  year  have 
included  dredging  for  the  maintenance  of  the  required  channel  depths, 
and  extensive  repairs  to  an  aggregate  length  of  1,513  feet  of  the  har- 
bor piers  and  revetments.  As  a  result  of  the  former,  a  practicable 
channel  13  feet  deep  is  available  for  the  present  season  of  navigation. 

EntranceH  and  clearance. 


Calendar  year. 


Number.    Tonnaj?e. 


1889.. 
1890.. 
1891.. 
1892.. 
1893.. 
1894. 


1,087 

80,790 

(a) 

(a) 

2,676 

178,300 

2,800 

200,000 

2,060 

815.150 

1,816 

159,657 

Calendar  year. 

Number. 

Tonna^re. 

1896 

809 
408 
456 
638 
527 

210,299 
269,182 

1K96 

1897 

163,852 

1898 

163, 119 

1899 

(a) 

Maximnm  draft,  13.5  feet. 


a  Not  stated. 


July  1, 1899,  balance  unexpended $37,069.21 

June  30, 1900,  amount  expended  during  fiscal  year 33, 136.  75 

July  1, 1900,  balance  unexpended 3,932.46 

July  1, 1900,  outstanding  liabilities $412. 48 

July  1, 1900,  amount  covered  by  uncompleted  contracts 321 .  29 

733. 77 


July  1,1900,  balance  available 3, 198.( 


'Amount  (estimated)  required  for  completion  of  existing  project 202, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1902,  for  works  of  improvement  and  for  maintenance,  in  addition  to  the 

balance  available  July  1,1900 73,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 

of  1899,  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  N  N  7.) 

8.  Grand  Haven  ITarbor^  Michigan, — ^This  harbor,  which  is  at  the 
mouth  of  Grand  River,  had  before  improvement  a  shifting  channel  9 
feet  deep.     The  first  step  in  the  line  of  improvement  was  taken  by  the 
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Detroit,  Grand  Haven  and  Milwaukee  Railroad  Company,  by  con- 
structing a  pier  on  the  south  side  to  provide  for  the  interchange  of 
traffic  between  the  railroad  and  its  translake  line  of  steamers.  A  sys- 
tematic improvement  was  commenced  by  the  Government  in  1867,  and 
has  resulted  in  the  establishment  of  a  harbor  that  satisfies  the  needs  of 
IocaI  commerce  and  also  provides  a  harbor  of  refuge  for  general  com- 
merce. The  total  estimated  cost  of  improvements  heretofore  author- 
ized amounts  to  $804,366.15,  and  the  total  expenditure  by  the  United 
States  to  June  30;  1899,  was  $739,593.14,  resulting  in  building  and 
maintaining  an  aggregate  length  of  9,312  feet  of  piers  and  revetments 
and  in  doing  a  large  amount  of  dredging  for  creating  and  maintaining 
the  required  depth  of  channel.  The  distance  between  piers  is  420  feet 
at  the  entrance,  gradually  diminishing  to  396  feet  at  the  inner  end  of 
the  revetments.  The  least  actual  depth  into  this  harbor  on  June  30, 
1899,  was  17  feet. 

Operations  during  the  year  have  been  limited  to  repairs  of  existing 
structures.     No  dredging  was  found  to  be  necessary. 

The  approved  project  provides  for  an  extension  of  100  feet  to  the 
south  pier  and  of  150  feet  to  the  north  pier  and  for  expedients  for 
restraining  the  drift  of  sand  over  the  piers  and  revetments.  Funds 
are  available  for  the  extension  of  100  feet  to  the  south  pier. 

Entranreit  and  dearanceji. 


Calendar  year. 

Number. 

Tonnage. 

Calendar 

year. 

Number. 

641 
574 
883 

1,L51 
934 

1,250 

Tonnage. 

1888 

1,508 

1,110 

1,172 

819 

815 

761 

1,406,600  ' 
649,370  1 
834,089  1 
616,422  ' 
693,835 
613,425 

ifm. 

1895. 
1896. 
1897. 
1898. 
1899. 

504,609 

1889 

482  822 

1890 

727,209 

1891 

1,018,805 

1892 

874,312 
1,090,325 

1898 

Maximum  draft,  15  feet. 

July  1,  1899,  balance  unexpended $29,773.01 

June  30,  1900,  amount  expended  daring  fiscal  year 11, 220. 74 

July  1,  1900,  balance  unexpended 18,552.27 

July  1,  1900,  outstanding  liabilities 44.00 

July  1,  1900,  balance  available 18,508.27 

Amount  (estimated)  required  for  completion  of  existing  project 35, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1902,  for  works  of  improvement  and  for  maintenance,  in  addition  to  the 

balance  available  July  1,  1900 15,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 

of  1899,  and  of  sundry  ci\il  act  of  June  4,  1897. 

(See  Appendix  N  N  8.) 

9.  &r(jmd  River^  Michigan, — Between  1881  and  1886  the  sum  of 
$50,000  was  applied  to  dredging  some  of  the  worst  bars  in  the  Grand 
River  between  Grand  Sapi&  and  its  mouth,  the  result  of  which  was 
to  obtain,  temporarily,  narrow  channels  through  these  bars  with  a 
navigable  depth  of  about  4  feet.  In  its  original  condition  the  depth 
in  crossings  over  some  of  the  bars  did  not  exceed  2  feet.  No  further 
work  was  done  on  the  stream  until  1S96,  when  a  project  was  adopted 
which  provided  for  dredging  a  channel  to  the  depth  of  10  feet  and 
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navigable  width,  the  estimated  cost  being  $670,500.  Operations  under 
this  project  were  commenced  in  May,  1897,  the  inmiediate  plan  being 
to  open  up  a  partial  channel  6  feet  deep  and  30  feet  wide  at  bottom, 
through  all  bars  having  a  channel  depth  of  less  than  5  feet  at  extreme 
low  water,  and  from  that  time  until  June  30, 1899, 223,087  cubic  yards 
of  material  had  been  dredged,  and  the  expenditures  to  that  date  were 
$96,904.96  for  fitting  up  the  required  plant,  doing  the  dredging  above 
indicated,  and  constructing  contraction  works  for  maintaining  the 
dredged  channels.  The  maximum  available  depths  at  the  shoalest 
pointe  of  the  dredged  channels  June  30,  1899,  varied  from  2.8  to  6 
feet,  except  in  that  made  through  Deer  Creek  Bar,  19i  miles  below 
Grand  Rapids,  where  the  depth  had  been  reduced  to  2.2  feet. 

Expenditures  during  the  fiscal  vear  have  been  applied  to  maintenance 
of  plant  and  continuing  the  work  of  dredging  ana  dike  construction. 
During  the  year  88,170  cubic  yards  of  material  was  removed  from 
the  limits  of  the  proposed  ultimate  channel,  and  an  aggregate  length 
of  12,622  feet  of  training  walls  was  constructed.  On  June  30j  1900, 
the  maximum  available  channel  depths  over  the  shoalest  portions  of 
the  stream,  reduced  to  extreme  low  water,  varied  from  2.6  to  6  feet. 

Entrances  and  clearances. 


Calendar  year. 

Number. 

Tonnage. 

Calendar  year. 

Number. 

Tonnage. 

1896 

282 
77 

46,750 
30,890 

1898 

76 
823 

86,793 
64,242 

1897 

1899 

July  1,  1899,  balance  unexpended $78,095.04 

June  30,  1900,  amount  expended  during  fiscal  year 26, 608. 16 


July  1,  1900,  balance  unexpended 51,486.88 

July  1,  1900,  outstanding  liabilities 2,988.81 

July  1,  1900,  balance  available 48,498.07 

Amount  ^imated)  required  for  completion  of  existing  project 545, 500. 00 

Amount  tnat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1902,  in  addition  to  the  balance  available  July  1,  1900 175, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  N  N  9.) 

10.  Micskegon  Ifarbor^  Michigcm. — The  first  improvement  at  this 
place  was  made  at  local  expense  by  constructing  slab  piers  and  revet- 
ments so  as  to  afford  entrance  from  Lake  Michigan  to  Muskegon  Lake 
for  vcvssels  drawing  7  feet.  The  work  was  taken  in  hand  by  the  Gov- 
ernment in  1867,  old  piers  were  remodeled  and  extended  across  the  bar 
at  entrance,  channel  dredged,  and  a  through  depth  of  12  feet  obtained. 
Thereafter  the  piers  were  prolonged  as  necessitated  by  the  steady  lake- 
ward  progress  of  the  shore  line  and  sand  deposits  in  advance  of  it,  and 
a  fair  12-ioot  channel  thereby  maintained,  out  the  clear  way  between 
the  piers  was  only  180  feet,  making  entrance  dangerous  m  stormy 
weather.  After  1882  this  difficulty  was  remedied  by  building  exten- 
sions of  the  north  pier  on  a  line  300  feet  from  the  south  pier  and  con- 
necting the  old  ana  new  lines  bj  an  oblique  wing  of  crib  work  330  feet 
long.  In  1892  the  project  of  improvement  was  amplified  and  defined 
with  a  view  to  securing  and  maintaining  a  navigable  depth  of  15  feet. 


Digitized  by  VjOOQIC 


560    REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  8.  ARMY. 


Its  estimated  cost  was  $260,000,  which  was  increased  in  the  last  annual 
report  by  authority  of  the  Chief  of  Engineers  by  an  amount  of  $17,600. 

JPrior  to  the  adoption  of  this  modified  project  operations  had  been 
carried  on  under  appropriations  made  from  time  to  time  in  such  sums 
as  were  called  for  to  meet  immediate  necessities,  but  without  defined 
estimates  of  ultimate  cost.  The  expenditures  for  the  work  so  done 
amounted  to  $262,914.18. 

The  total  expenditure  to  June  30,  1899,  was  $462,924.43,  at  which 
date  the  north  pier  and  revetment  had  a  length  of  2,579  feet  and  the 
south  pier  1,485  feet,  and  the  maximum  available  depth  at  shoalest  part 
of  the  channel  was  14. 5  feet.  Operations  during  the  year  have  included 
dredging  for  the  maintenance  of  the  prescribed  depth  of  15  feet  and 
extensive  repairs  to  an  aggregate  length  of  694  feet  of  revetment  work. 
As  the  result  of  the  dredging  a  practicable  through  channel  of  not  less 
than  16.5  feet  depth  was  made  available  for  the  remainder  of  the  season 
of  navigation  after  Julv  29, 1899.  On  June  30, 1900,  dredging  opera- 
tions were  in  progress  tor  a^in  restoring  the  required  channel  depths, 
which  had  been  reduced  during  the  winter  months  to  a  maximum  avail- 
able depth  of  13.5  feet.  A  contract  is  in  force  and  operations  were  in 
progress  at  the  close  of  the  year  for  extending  the  north  pier  200  feet 
and  the  south  pier  100  feet.  The  present  approved  proiect  provides 
for  further  extensions  of  350  feet  to  the  north  pier  and  200  feet  to 
the  south  pier. 

Entrances  and  clearances. 


Calendar  year. 

Number. 

Tonnage.  , 

Calendar  year. 

Number. 

Tonnage. 

1888 

2,683 
4,626 
3.786 
2,886 
4,174 
2,482 

1 

1894 

1,428 
887 
981 
1,244 
1,508 
1.546 

798,184 

1889 

884,869  ' 
649,540 
704,046 
740,021  1 
834,049 

1896 

1896 

441,289 
662,757 

1890 

1891.            

1897 

725,614 

1892 

1898 

1,165,802 
1,284.188 

1893 

1899 

Maximum  draft,  15  feet. 

July  1 ,  1899,  balance  unexpended $61, 075. 57 

June  30,  1900,  amount  expended  during  fiscal  year 16, 544. 27 

July  1,  1900,  balance  unexpended 44, 531. 30 

July  1,  1900,  outstanding  liabilities $287.26 

July  1,  1900,  amount  covered  by  uncompleted  contracts 39, 398. 36 

39,685.62 

July  1,  1900,  Imlance  available 4,845.68 

Amount  (estimated )  required  for  completion  of  existing  project 72, 600. 00 

Amount  that  can  Ikj  profitably  expended  in  fiscal  year  endinc  June  30, 

1902,  for  works  of  improvement  and  for  maintenance,  in  addition  to 

the  balance  available  July  1,  1900 55,200.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 

of  1899,  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  N  N  10.) 

11,  White  Lake  Ilarhat^  Michigan, — The  improvement  at  this  point 
contemplates  the  creation  and  maintenance  of  a  channel  200  feet  wide 
and  12  leet  deep  between  revetments  and  piers  extending  to  deep  water 
in  Lake  Michigan,  thereby  providing  easy  entrance  to  White  Lake. 
Before  improvement  the  two  lakey  were  connected  by  a  narrow  and 
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winding  stream  with  a  navigable  capacity  of  only  5  feet.  The  estimated 
cost  of  the  improvement  was  onginally  $170,530.80,  subsequently 
increased  by  additionul  projects  of  1873, 1884,  and  1892  to  $337,550. 

The  total  expenditure  to  June  30, 1899,  was  $280,920.53,  and  the  har- 
bor works  then  comprised  a  north  pier  1,515  feet  long,  projecting  into 
Lake  Michigan  360  feet  beyond  its  shore  line,  and  a  south  pier  1,854 
feet  lonff,  projecting  700  feet  beyond  the  shore  line.  The  available 
channel  depth  between  piers  was  10  feet.  Operations  during  the  year 
have  incluaed  dredging  for  restoring  the  required  depths  of  the  chan- 
nel and  thorough  repairs  to  a  len^h  of  571  feet  of  the  south  pier. 
The  dredging  resulted  in  making  available  a  channel  of  12.5  feet  depth 
for  the  remainder  of  the  season  of  navigation  of  1899  after  August  3. 
On  June  30, 1900,  a  narrow  and  crooked  channel  of  a  depth  of  12  feet 
existed,  but  the  straight  course  out  had  been  again  obstructed  by  the 
annual  growth  of  the  shoal  at  the  end  of  the  north  pier.  At  the  close 
of  the  nscal  year  work  was  in  progress  under  a  contract  for  extending 
the  north  pier  200  feet  and  the  south  pier  100  feet.  The  approved 
project  contemplates  additional  extensions  of  60  feet  to  the  north  pier 
and  100  feet  to  the  south  pier. 

Entrances  and  clearances. 


Calendar  year. 

Nmnber. 

Tonnage. 

Calendar  year. 

Nnmber. 

Tonnage. 

1888 

1,408 
782 
679 
406 
892 
260 

147,142 

(«) 

62,276 

47,186 

68,960 

1,062,026 

1894 

196 

281 
246 
247 
176 
(a) 

18,116 
84,674 
27,962 
83,409 

1889 

1896 

1890 

1896 

1891 

1897 

1892 

1898..- 

16,416 
(a) 

1898 

1899 

a  Not  stated. 
Maximum  draft,  11  feet 

July  1, 1899,  balance  unexpended $43,629.47 

June  30, 1900, amount  expended  during  fiscal  year 12,297.24 

July  1, 1900, balance  unexpended 31,332.23 

July  1, 1900,  outstanding  liabilities $59.70 

July  1, 1900,  amount  covered  by  uncompleted  contracts 27, 747. 56 

27,807.26 

July  1, 1900,  balance  available 3,524.97 

'Amount  (estimated )  required  for  completion  of  existing  project 29, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1902,  for  works  of  improvement  and  for  maintenance,  in  aSdition  to 

the  balance  available  July  1,1900 27,500.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 

of  1899,  and  of  sundiy  civil  act  of  June  4, 1897. 

(See  Appendix  N  N  11.) 

12.  Pentwater  HarboTy  Michiga/ri. — Originally  an  unnavigable  con- 
nection existed  between  Lake  Michigan  and  I*entwater  Lake,  which 
had  been  improved  by  local  interests  so  as  to  afford  a  narrow  4-foot 
channel  at  the  time  the  Government  improvement  was  commenced  in 
1867.  The  project  of  improvement  then  adopted  and  followed  without 
modification  until  the  present  time  aimed  to  increase  the  channel  depth 
to  12  feet  and  maintain  it  between  revetments  and  piers  extending  into 
Lake  Michigan.  Its  estimated  cost  was  $327,713.40. 
ENG  1900 36 
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The  total  expenditure  to  June  30,  1899,  was  $248,427.77,  and  the 
harbor  work  then  comprised  a  north  pier  and  revetment  2,226  feet 
lonff  projecting  into  Lake  Michigan  610  feet  beyond  the  shore  line, 
aina  a  south  pier  and  revetment  1,847  feet  long  projecting  621  feet 
beyond  the  shore  line.  The  available  depth  in  the  channel  at  that  date 
was  11  feet.  Dredging  for  the  maintenance  of  the  prescribed  depths 
was  done  between  July  31  and  August  18,  and  repeated  between  June 
11  and  16.  At  each  time  a  through  channel  was  made  available  for 
vessels  of  12  feet  draft  and  this  depth  existed  at  the  close  of  the  year. 
Further  operations  during  the  year  comprised  repairs  to  an  aggregate 
length  of  1,819  feet  of  the  piers. 

The  approved  project  contemplates  an  extension  of  200  feet  to  the 
south  pier. 

Entrances  and  clearances. 


Calendar  year. 

Number. 

Tonnage. 

Calendar  year. 

Number. 

Tonnage. 

1888 

300 

27 

1,140 

116 

45,000 
2,559 
71,260 
(a) 

1894 

60 
500 
1,208 
(a) 

(a) 

1890            

1895 

(a) 

1891 

1898 

108,253 
(a) 

1893      

1899 

a  Not  stated. 
Maximum  draft,  11  feet. 

July  1,  1899,  balance  unexpended $25,392.23 

June  30,  1900,  amount  expended  during  fiscal  year 23,698.46 

July  1,  1900,  balance  unexpended 1 1, 693. 77 

July  1,  1900,  outstanding  liabilities. $30. 00 

July  1,  1900,  amount  covered  by  uncompleted  contracts 199. 40 

229.40 


July  1,  1900,  balance  available 1,464.37 

Amount  (estimated)  required  for  completion  of  existing  project 53, 893. 40 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1902,  for  works  of  improvement  and  formaintenance,  in  addition  to 

thebalanceavailable  July  1,1900 21,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 

of  1899,  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  N  N 12. ) 

13,  Lvdmgton  Ha/rbor^  Michigan. — Before  the  Government  under- 
took any  work  for  improving  this  harbor,  local  enterprise  had  made  a 
narrow  7-foot  channel  from  Lake  Michigan  to  Pere  Marquette  Lake, 
and  maintained  it  for  several  years.  The  Government  work  was  com- 
menced in  1867,  with  the  purpose  of  enlarging  the  channel  to  a  width 
of  200  feet  and  depth  of  12  fe^t,  and  protecting  it  by  piers  projecting 
into  Lake  Michigan.  The  estimated  cost  was  $270,682.  The  improve 
ment  was  duly  made,  and  subsequently  maintained  by  periodical 
dredging  and  pier  extensions.  In  1890  the  scope  of  the  design  was 
enlarged,  and  18  feet  was  fixed  upon  as  the  depth  to  be  obtained., 
thereby  necessitating  extensions  of  500  and  700  feet  to  the  north  and 
south  piers,  respectively.  If  was  further  designed  that  these  exten- 
sions should  be  so  made  as  to  increase  the  width  at  entrance  to  260  feet. 

The  river  and  harbor  act  of  March  3,  1899,  adopted  a  still  further 
modification  of  the  project,  which  provides  for  700  feet  extension  to 
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the  north  pier  and  300  feet  extension  to  the  south  pier,  dredging,  and 
repairs. 

The  whole  amount  expended  to  June  30,  1899,  was  $384,606.56, 
resulting  in  the  construction  and  maintenance  of  a  north  pier  1,659 
feet  long  and  a  south  pier  2,684  feet  long,  and  in  an  extensive  amount 
of  periodical  dredging  in  the  channel  way  between  them.  The  maxi- 
mum depth  at  the  shoalest  part  of  the  channel  June  30,  1899,  was  not 
less  than  19  feet,  but  the  channel  was  narrowed  at  the  entrance,  due 
to  an  encroaching  shoal  from  the  north.  Dredging  for  the  mainte- 
nance of  the  channel  was  done  in  August,  was  resumed  in  June,  and 
was  in  progress  at  the  close  of  the  year.  A  contract  is  in  force  for  the 
repairs  of  an  aggregate  length  of  707  feet  of  the  piers. 

EffUrances  and  clearances. 


Calendar  year.     . 

Number. 

Tonnage. 

Calendar  year. 

Number. 

Tonnage. 

1888 

1,778 
1,759 
2,270 
2,420 
1,969 
979 

277,074 

1894^ 

1,466 

426,599 

694,124 

952,469 

2,944,426 

2,014,019 

2,264,495 

18S9 

1896 *. 

1,666 
1,996 
2,063 
2,493 
2,587 

1890 

461,997 
610,057 
688,568 
211,438 

1896 

1891 

1897 

1892 

1898 

1893 

1899 •.... 

Maximum  draft,  16  feet 

July  1,  1899,  balance  unexpended 128,827.65 

June  30|  1900,  amount  expended  during  fiscal  year 3,871.47 

July  1,  1900,  balance  unexpended 24,956.08 

July  1,  1900,  outstanding  liabilities $146.67 

July  1,  1900,  amount  covered  by  uncompleted  contracts 16, 429. 68 

16,576.35 


July  1,  1900,  balance  available 8,379.73 


Amount  (estimated)  required  for  completion  of  existing  project 185, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jime  30, 

1902,  for  works  of  improvement  and  for  maintenance,  in  a3dition  to 

the  balance  available  July  1, 1900 '. 69,300.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and  • 

harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 

of  1899,  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  N  N  13.) 

IJ^  Mcmistee  Ilarhw*^  Michigan, — Before  the  Government  undertook 
any  work  at  this  place,  local  enterprise  had  opened  an  entrance  to  the 
river  for  vessels  drawing  7  feet.  Systematic  work  was  commenced  by 
the  Government  in  1867,  under  a  project  for  pier  construction  and 
dredging,  with  a  view  of  forming  and  maintaining  a  navigable  channel 
12  feet  deep  at  the  entrance  to  and  between  the  piers.  The  project  was 
extended  in  1873  to  include  dredging  in  the  river  for  a  distance  of  about 
1,350  feet  inside  the  shore  end  or  piers,  and  to  constructing  revetments 
along  the  line  of  channel  so  dredged.  In  1890  the  scope  of  operations 
was  again  extended  to  include  dredging  a  channel  15  feet  deep  through- 
out the  length  of  the  Manistee  River,  a  distance  of  about  8,000  feet, 
from  Ijake  Michigan  to  Manistee  Lake,  and  to  extending  the  north  and 
south  piers,  respectively,  to  the  18  and  14  foot  curves  in  Lake  Michigan, 
with  a  view  to  maintaining  a  depth  of  15  feet  at  the  entrance.  The 
river  channel  was  dredged  through  in  1891-92,  and  the  proposed  exten- 
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sion  of  the  north  pier  was  completed  in  1893.  The  south  pier  has  not 
yet  been  extended. 

The  total  estimated  cost  of  all  work  contemplated  by  the  projects 
above  referred  to  was  $408,000,  and  the  total  expenditure  applied  to 
their  construction  and  maintenance  to  June  30, 1899,  $364,567.63.  The 
total  length  of  piers  constructed  was  4,105  feet,  and  on  that  date  the 
avaUablechannel  depth  was  14  feet.  Dredging  for  the  maintenance  of 
the  channel  was  done  in  August  and  Septenu)er,  1899,  and  was  repeated 
in  June,  1900.  As  a  result  a  piucticable  channel  of  14  feet  depth  has 
been  maintained  from*  Lake  Michigan  to  Manistee  Lake,  with  depths 
of  15  feet  or  more  near  the  harbor  entrance.  A  contract  is  in  force  and 
operations  are  in  progress  for  extending  the  south  pier  100  feet,  and  for 
repairing  an  aggregate  length  of  304  feet  of  pier  work. 

The  approver  project  contemplates  an  adoitional  extension  of  250 
feet  to  tne  south  pier. 

ErUrances  and  clearances.' 


Calendar  year. 

Number. 

t 
Tonna^. 

Calendar  year. 

Number. 

Tonnage. 

,888      

3,595 
8,524 
8,691 
8,617 
4,044 
2,831 

966,221  1 
946,829 
975,049 
1,079,818 
1,028,629 
969,550 

1894 

3.061 
8,064 
2,356 
2,371 
1,856 
2,313 

956,468 

1889 

1896 

990,645 

1890     

1896 

643,018 

1891                       

1897 

666,000 
528,752 
698,662 

1892 

1898 

1893        

1899 

Maximum  draft,  14  feet. 

July  1,  1899,  balance  unexpended $30,432.37 

June  30, 1900,  anrount  expended  during  fiscal  year 4, 497. 22 


July  1,  1900,  balance  unexpended 25,935.15 

July  1,  1900,  outstanding  liabilities $203.67  • 

July  1,  1900,  amount  covered  by  uncompleted  contracts 16, 818. 62 

17,022.29 


July  1,  1900,  balance  available 8,912.86 

Amount  (estimated)  required  for  completion  of  existing  project 30, 000. 00 

Amount  that  can  be  profitably  expende<i  in  fiscal  year  ending  June  30, 
1902,  in  addition  to  the  balance  available  July  1,  1900: 

For  works  of  improvement $30, 000. 00 

For  maintenance  of  improvement 12, 000. 00 

42,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 
of  1899,  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  N  N  14.) 

15.  Harbor  of  refuse  at  Portage  Lake^  Manistee  County^  Mich, — ^The 
great  need  of  a  harbor  of  refuge  in  this  vicinity  has  long  been  recog- 
nized, and  the  peculiar  adaptabuity  of  Portage  Lake  led.to  its  selection 
for  this  purpose  as  far  back  as  1878.  Congress  made  the  first  appro- 
priation for  the  work  in  the  following  year,  and  it  has  been  in  progress 
since  that  time;  but  until  the  action  of  Congress  in  the  river  and  har- 
bor act  of  March  3, 1890,  which  placed  the  work  under  the  continuing- 
contract  system,  the  provisions  nave  been  so  inadequate  that  it  has 
been  impossible  to  attain  the  object  in  view. 

The  total  amount  expended  to  June  30,  1899,  was  $147,409.88,  with 
the  result  that  2,812  feet  of  piers  and  revetments  had  been  built  and 
maintained,  and  a  channel  way  between  the  piers  had  been  maintained 
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from  year  to  year  by  dredging.  The- maximum  available  depth  at  the 
shoalest  part  of  the  channel  on  June  30,  1899,  was  10  feet. 

Dredging  for  maintaining  a  practicable  channel  depth  of  12  feet  Was 
done  in  August  and  September,  and  was  again  in  progress  at  the  end 
of  the  fiscal  year.  Funds  are  available  for  the  completion  of  the  pier 
extensions  required  for  maintaining  a  channel  deptn  of  18  feet  wnen 
created,  the  total  amount  authorized  by  the  act  of  March  3, 1899,  hav- 
ing been  appropriated.  But  provision  remains  to  be  made  for  the 
dredging  necessary  to  produce  the  required  depth  of  18  feet,  and  until 
this  IS  done  the  harbor  will  not  be  available  for  the  purposes  for  which 
it  was  designed.  Contract  has  been  entered  into  for  the  prescribed 
extensions  of  the  piers,  and  operations  under  it  are  now  in  progress. 

Entrances  and  clearances  can  not  be  obtained. 

Maximum,  draft,  11  feet. 

July  1,  1899,  balance  unexpended $78,090.12 

Amount  appropriated  by  sundry  civil  act  approved  June  6, 1900 85, 000. 00 

163,090.12 
June  30,  1900,  arapurtt  expended  during  fiscal  year 5,  792. 39 

July  1,  1900,  balance  unexpended 157,297.73 

July  1,  1900,  outstanding  liabilities $274. 96 

July  1,  1900,  amount  covered  by  uncompleted  contracts 147, 348. 92 

147,623.88 

July  1,  1900,  balance  available 9,673.85 


Amount  (estimated)  required  for  completion  of  existing  project 33, 800. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jime  30, 

1902,  for  works  of  improvement  and  for  maintenance,  in  addition  to 

the  balance  available  July  1,  1900 .* 1 40,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 

of  1899,  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  N  N  15.) 

16.  Frankfort  Ha/rhor^  Michiaam,. — Before  any  work  was  done  by  the 
Government,  Lake  Aux  Bees  Scies  (Frankfort)  could  be  entered  from 
Lake  Michigan  by  a  narrow  and  uncertain  cbalinel  3  or  4  feet  deep. 
The  project  adopted  on  commencing  improvement  in  1867  was  to 
dredge  a  new  connecting  channel  12  leet  deep  and  200  feet  wide,  and 
to  protect  its  sides  by  pile  revetments  and  its  entrance  by  crib  piers 
extending  672  feet  into  JLake  Michigan  on  the  north  side  and  832  feet 
on  the  south  side.  The  estimated  cost  was  $146,400.  This  project  was 
afterwards  modified  from  time  to  time  to  provide  for  repaii's,  dredg- 
ing, and  necessary  pier  extension,  until,  in  the  project  as  adopted  m 
1892,.  the  original  estimate  had  been  increased  to  ^25,659. 85,  as  the 
total  estimated  cost  of  ori^nal  construction,  maintenance  and  repairs, 
and  new  work.  This  estimate  was  further  increased  in  the  annual 
report  of  1899,  by  authority  of  the  Chief  of  Engineers,  by  an  amount 
of  $14,000.  The  river  and  harbor  act  of  June  3, 1896,  provided  for  a 
navigable  channel  18  feet  deep. 

The  total  expenditure  to  June  30,  1899,  was  $341,571.69,  and  the 
north  pier  then  had  a  length  of  1,499  feet  and  the  soutn  pier  1,537 
feet,  400  of  which  was  buut  by  the  Toledo  and  Ann  Arbor  Railway 
Company,  without  expense  to  the  Government,  in  order  to  expedite 
work  under  the  new  project.  The  available  channel  depth  on  the  last- 
named  date  was  16.5  feet. 

An  extension  of  600  feet  to  the  north  pier,  supplementing  that  made 
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to  the  south  pier  by  the  railway  company,  is  essential  for  completing 
the  improvement  so  as  to  provide  ana  maintain  the  navigable  depth  of 
18  feet  called  for  by  the  river  and  harbor  act  of  June  3,  1896,  and 
urgently  needed  for  the  commerce  of  this  port.  Funds  are  avaUable 
for  the  construction  of  200  feet  of  this  extension. 

The  main  work  accomplished  during  the  vear  was  the  annual  dredg- 
ing that  is  necessary  to  remove  the  shoal  that  habitually  forms  in  the 
winter  outside  the  entrance  between  the  piers,  due  to  the  insufficient 
length  of  the  north  pier.  The  result  of  tne  dredging  was  the  restora- 
tion for  the  time  being  of  an  available  channel  of  18  feet  depth.  A 
contract  is  in  force  for  the  200-foot  extension  of  the  north  pier,  for 
which  funds  are  available,  and  for  thorough  repawns  of  301  feet  of  the 
piers.  Operations  were,  oegun  on  May  23,  and  were  in  progress  at 
the  end  oi  the  year,  but  little  had  been  done  at  that  time. 

Entrances  and  clearances. 


Calendar  year. 

Number. 

Tonnage. 

Calendar  year. 

Number. 

Tonnage. 

1888                       

1,342 

1,641 
910 

988 

216.376 

258,908 
167,777 
278,709 

1894 V 

1,101 
1,182 

\^. 

1,681 
1,790 

837,728 
412,951 
509,277 

1889 

1896 

1890 

1896 

1891 

1897 

706,646 

1892          

1898 

793,896 

1893                      

1899 

1,406,956 

Maximum  draft,  14  feet. 


a  Not  stated. 


July  1,  1899,  balance  unexpended $36,366.66 

June  30,  1900,  amount  expended  during  fiscal  year : 4, 133. 64 

July  1,  1900,  balance  unexpended 32,233.02 

July  1,  1900,  outstanding  liabilities $100.00 

July  1,  1900,  amount  covered  by  uncompleted  contracts 25, 831. 65 

25,931.65 

July  1,  1900,  balance  available 6,301.37 

Amoimt  (estimated)  required  for  completion  of  existing  project 44, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1902,  in  addition  to  the  balance  available  July  1,  1900: 

For  works  of  improvement ".  $44, 000. 00 

For  maintenance  of  improvement 10,500.00 

54,500.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 
of '1899,  and  of  sundry  civil  act  of  Jime  4, 1897. 

(See  Appendix  N  N  16.) 

17,  CJiarlevmx  IIarbm\  Michigan. — ^The  improvemente  at  this  place 
are  designed  to  furnish  access  to  Round  and  Pine  lakes,  situated  in  the 
northern  part  of  the  peninsula  between  Grand  and  Little  Traverse 
bays.  The  original  outlet  from  these  lakes  to  Lake  Michigan  was  a 
narrow  stream  through  which  boats  drawing  only  2  or  3  feet  could 
pass,  but  local  enterprise  improved  these  conditions  by  dredging  and 
temporary  pier  construction  so  as  to  permit  tJie  passage  of  vessels 
drawing  6  feet.  Work  was  then  commenced  by  the  Government  with 
an  appropriation  of  $10,000,  made  in  the  river  and  harbor  act  of 
August  14, 1876,  the  project  providing  for  dredging  a  straight  channel 
100  feet  wide  to  a  depth  of  12  feet  through  Pine  River  to  Riound  Lake, 
and  protecting  its  sides  by  pile  revetments  and  its  entrance  by  crib 


Digitized  by  VjOU^lt! 


RIVER   AND   HARBOR   IMPROVEMENTS. 


567 


?ier8  150  feet  apart,  extending  to  12  feet  of  water  in  Lake  Michigan, 
his  project  was  extended  in  1882  to  provide  a  revetted  channel  12 
feet  deep  from  Bound  to  Pine  Lake,  and  with  this  modification  the 
estimated  cost  of  the  whole  improvement  was  $186,000. 

The  structures  built  since  the  improvement  was  commenced  com- 
prise 2,484  linear  feet  of  pile  revetment  and  1,271  feet  of  crib  piers  in 
the  lower  channel  from  Lake  Michigan  to  Round  Lake,  and  7D5  feet 
of  pile  revetments  in  the  upper  channel  which  forms  the  connection 
between  Round  anS  Pine  lakes,  making  the  total  length  of  piers  and 
revetments  4,460  feet.  All  this  work,  together  with  a  large  amount 
of  dredging,  was  completed  by  1890,  and  everything  done  from  that 
time  to  the  beginning  of  the  last  fiscal  year  was  for  maintaining  the 
improvement  by  miscellaneous  repairs  of  piers  and  revetments-  and 
dredging. 

The  total  expenditure  for  original  improvements  and  their  main- 
tenance to  June  30, 1899,  was  $193:,581.10.  On  that  date  the  available 
channel  depth  was  14  feet  in  the  lower  channel,  from  Lake  Michigan 
to  Round  Lake,  and  13  feet  in  the  upper  channel,  from  Round  to  rine 
Lake.  As  a  result  of  dredging  done  in  July  a  practicable  channel  of 
a  depth  of  not  less  than  15  feet  from  Lake  Michigan  to  Round  Lake, 
and  of  not  less  than  13  feet  between  Round  and  Pine  Lake,  was  tem- 
porarily restored.  These  depths  were  still  available  on  June  30, 1900. 
Emergency  repairs  to  a  length  of  168  feet  of  the  south  revetment, 
which  was  in  danger  of  collapsing  due  to  the  pressure  of  a  yielding 
bank  behind  it,  were  made  during  the  winter  and  spring.  Operations 
were  commenced  on  June  16,  and  were  in  progress  at  the  end  of  the 
year,  under  a  contract  for  repairing  a  length  of  402  feet  of  the  south 
revetment. 

The  approved  project  includes  an  extension  of  200  feet  to  the  south 
pier. 

Entrances  and  cleara7ices. 


Calendar  year. 

Number. 

Tonnacre. 

'            Calendar  year. 

Number. 

Tonnage. 

1888 

526 
473 
582 
534 
537 
820 

92,306 

1  1894 

1,701 
528 
420 
545 
566 
675 

338,015 

1889                 

1895 

92,387 

1890 

75,224 
79,613 
79,966 
144,976 

1896 

75,263 

1891                    • 

1897 

110,474 

1892 

1898 

106,797 

1893      

1899 

144,400 

Maximum  draft,  18.5  feet. 

July  1,  1899,  balance  unexpended $20,918.90 

June  30,  1900,  amount  expended  during  fiscal  year 8, 591. 46 

July  1,  1900,  balance  unexpended 12,327.44 

July  1,  1900,  outstanding  liabilities .       $76.00 

July  1,  1900,  amount  covered  by  uncompleted  contracts 6, 606.  25 

6, 682.  25 

July  1,  1900,  balance  available 5,645.19 

Amount  (estimated)  required  for  completion  of  existing  project 30, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1902,  for  works  of  improvement  and  for  maintenance,  in  addition  to 

the  balance  available  July  1,  1900 23,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 

of  1899,  and  of  sundry  civil  act  of  June  4,  1897. 


(See  Appendix  N  N  17.) 
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18.  PetosJcey  Harbor^  Michiqan. — Petoskey  i.s  so  situated  on  the  south- 
east shore  of  Little  Traverse  6ay  that  its  water  front  is  wholly  exposed 
to  winds  coming  from  between  west  and  northwest,  and  when  high 
gales,  with  a  sweep  of  more  than  100  miles  across  Lake  Michigan,  blow 
from  that  Quarter  it  is  hazardous  to  make  a  landing  in  the  immediate 
vicinity.  To  remedy  this  condition  Congress,  by  the  river  and  harbor 
act  of  August  18,  1894,  authorized  the  construction  of  breakwaters 
designed  to  cover  the  landing  pier  and  provide  a  sgiall  sheltered  area 
adioming  them.    .The  estimated  cost  of  the  project  was  $170,000. 

The  total  expenditure  to  June  30,  1899,  was  $51,829.21,  resulting  in 
the  construction  and  maintenance  of  801  linear  feet  of  breakwater.  No 
work  was  done  during  the  past  fiscal  year;  the  expenditures  during 
the  year  were  for  payment  of  a  proportional  part  of  expenses  of  reijair 
and  alteration  of  the  survey  and  inspection  boat  Williams^  belonging 
to  this  district.  Bids  will  be  opened  July  25  for  minor  repairs  to  the 
harbor  structures. 

The  project  does  not  contemplate  an  increase  in  the  available  depth 
at  this  narbor,  which  is  sufficient  for  the  present  needs  of  commerce. 

Available  funds  are  not  sufficient  for  the  extension  of  600  feet  to  the 
north  breakwater,  as  reauired  by  the  approved  project,  and  an  estimate 
is  submitted  to  supply  tne  deficiency. 

Entrances  and  clearances. 


Calendar  year. 

Number. 

Tonnage. 

Calendar  year. 

Number. 

Tonna^. 

1893 

1,838 
4,160 
4,360 
8,166 

8,000 
20,000 
28,000 
24,000 

1897 

4.362 
4,704 
(a) 

91,600 

1894 

1898 

76,000 

1895 

1899 J.     .. 

(a) 

1896 

Maximum  draft,  11  feet 


a  Not  stated.' 


July  1,  1899,  balance  unexpended $21,170.79 

June  30,  1900,  amount  expended  during  fiscal  year 200. 00 


July  1,  1900,  balance  unexpended 20,970.79 


Amount  (estimated)  required  for  completion  of  existing  project 97, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1902,  in  addition  to  the  balance  unexpended  July  1 ,  1900 25, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  0^1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  N  N  18.) 

19,  Hemmjvng  svmken  vessels  or  craft  ohstr^ucting  or  endangering 
navigation — {a)  Wreck  of  steamer  Horace  A.  Tvttle. — A  portion  of  this 
wreck,  which  obstructed  the  entrance  to  Michigan  City  Harbor,  had 
been  removed  at  the  beginning  of  the  fiscal  year.  The  removal  of  the 
remainder  was  completed  September  12,  1899.  The  total  expense  of 
removing  this  wreck  was  $6,432.28. 

(5)  Wreck  of  steamer  City  of  DvlutK. — Operations  in  progress  at  tne 
beginning  of  the  year  under  a  contract  for  the  removal  of  the  wreck 
of  the  City  of  Duiuth  from  St.  Joseph  Harbor,  Michigan,  were  com- 
pleted on  August  26,  at  which  date  the  obstruction  was  entirely 
removed.     The  total  expense  of  removing  this  wreck  was  $2,253.06. 

The  total  expenditure  during  the  year  for  the  removal  of  wrecks 
was  $4,690. 

(See  Appendix  N  N  19.) 
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EXAMINATIONS    MADE    IN    COMPLIANCE    WITH    RTVEB    AND  HARBOR  ACT 
APPROVED  MARCH   3,  1899. 

The  preliminary  examinations  of  the  following  localities,  requii*ed 
by  the  river  and  harbor  act  of  March  3,  1899,  were  made  by  the  local 
oflScer,  Capt.  Chester  Harding,  Corps  of  Engineers,  and  reports  thereon 
submitted  through  the  Division  Engineer,  Col.  J.  W.  Barlow,  Corps 
of  Engineers: 

1.  FteUmma/ry  examination  of  Muskegon  River^  Michigan^  from 
the  head  of  Mmk^on  Lake  to  Neumgqo. — Captain  Harding  submitted 
report  August  16,  1899.  In  his  opinion,  concurred  in  by  the  division 
engineer,  and  by  me,  the  locality  is  not  worthy  of  improvement  by 
the  General  Government.  The  report  was  transmittea  to  Congress 
and  printed  in  House  Doc.  No.  56,  Fifty-sixth  Congress,  first  session. 
(See  also  Appendix  N  N  20.) 

2.  Prdiminary  examination  of  cha/nnd  from,  Lake  Michigan  to 
Stony  Lake^  Oceana  Comity^  Mich. — Captain  Harding  submitted  report 
August  29, 1899.  In  his  opinion,  concurred  in  by  the  division  engineer, 
and  by  me,  the  locality  is  not  worthy  of  improvement  by  the  General 
Government.  The  report  was  transmitted  to  Congress  and  printed  in 
House  Doc.  No.  139,  Fifty -sixth  Congress,  first  session.  (See  also 
Appendix  N  N  21.) 

3.  Prdimvnary  examination  at  Arcadia^  Mich, — Captain  Harding 
submitted  report  August  22,  1899.  In  his  opinion,  concurred  in  by 
the  division  engineer,  and  by  me,  the  locality  is  not  worthy  of  improve- 
ment by  the  General  Government.  The  report  was  transmitted  to 
Congress  and  printed  in  House  Doc.  No.  132,  Fifty-sixth  Congress, 
first  session.     (See  also  Appendix  N  N  22.) 

EXAMINATION   OF  MUSKEGON  HABBOR,  MICHIGAN,    REQUIRED  BY  EMER- 
GENCY  RIVER  AND   HARBOR  ACT  APPROVED  JUNE   6,    1900. 

The  local  officer  was  also  charged  with  the  duty  of  making  pre- 
liminary examination  of  Mvskeoon  Uarhoi\  Michigan^  with  a  view  to 
obtaining  a  chann^il  of  the  depth  of  W  feet  and  uniform  vndth  of  300 
feet  from  the  exterior  to  the  ulterior  laMe;  the  pUm  to  provide  for  sheet 
vUing^  to  prevent  erosion  aUmg  the  hanks  not  protected  by  eribs^  required 
Dj  the  emergency  river  and  harbor  act  of  June  6,  1900,  and,  if  pos- 
sible, report  thereon  will  be  submitted  in  time  for  transmission  to 
Congress  at  its  next  session. 

IMPROVEMENT  OF  RIVERS  AND  HARBORS  ON  THE  EASTERN  COAST 
OF  MICHIGAN  AND  OF  WATERS  CONNECTING  THE  GREAT  LAKES. 

This  district  was  in  the  charge  of  Lieut.  Col.  G.  J.  Ly decker,  Corps 
of  Engineers,  having  under  nis  immediate  orders  Lieut.  Spencer 
Cosby.  Corps  of  Engineers,  from  October  4  to  November  2,  1899. 

i.  Ship  channel  connecting  waters  of  the  Great  Lakes  between  Chi- 
cago. Duhdh^  and  Buffalo, — ^This  project  was  adopted  by  the  river 
and  narber  act  of  July  13,  1892,  when  the  available  depth  for  naviga- 
tion through  these  waters  was  about  16  feet.  Its  object  is  to  increase 
this  depth  to  20  feet.  The  estimated  cost  of  the  improvement  was 
13,340,000. 

Operations  were  commenced  in  the  spring  of  1893,  and  by  June  30, 
1898.  channels  of  the  prescribed  depth  had  been  completed,  with 
widtns  varying  from  300  to  2,400  feet  at  all  places  specified  in  the 
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original  project,  and  through  several  other  shoals  where  work  was 
sulSequently  found  to  be  necessary  in  order  to  accomplish  the  object 
in  view.     The  total  expenditure  to  June  30,  1899,  was  $2,751,554.86. 

Operations  were  in  progress  during  the  past  fiscal  vear  at  Round 
Island  Shoals,  St.  Marys  River,  by  whicn  the  dredged  channels 
through  these  shoals  were  made  wider  and  deeper.  The  work  was  com- 
mence in  September,  1897,  and  completed  in  November,  1899;  the 
total  amount  of  excavation  was  448,313  cubic  yards,  bank  measure. 
By  this  work  the  channels  through  these  shoaLs  were  increased  in 
width  from  300  feet  to  800  feet,  and  in  depth  from  21  to  23  feet. 
Commerce  is  very  much  benefited  by  this  improvement,  the  locality 
being  open  to  high  seas  rolling  in  from  Lake  ouperior,  and  subject  to 
dense  fogs  during  the  spring  and  fall  months. 

In  the  lower  Detroit  River  work  was  continued  along  the  Qrosse 
Isle  lower  range  until  October  5,  1899.  This  work  had  been  com- 
menced in  April,  1898.  The  total  excavation  was  84,045  cubic  yards, 
and  the  improved  channel  thereby  obtained  now  has  a  clear  depth  of 
21  feet,  with  a  uniform  width  of  300  feet;  the  depth  before  improve- 
ment was  15i  feet. 

Minor  items  of  work  were  done  at  other  places,  such  as  removing 
small  local  shoals,  or  picking  up  scattering  bowlders;  many  surveys 
and  examinations  by  sweeping  raft  were  made  in  connection  with 
works  of  improvement  in  progress,  or  to  obtain  necessary  data  for 
future  work. 

Congress  has  already  appropriated  the  full  amount  of  the  estimate, 
and  funds  in  hand  will  suffice  for  completing  work  contemplated  by 
the  original  project.  For  this  reason  no  additional  estimate  is  now 
submitted. 

The  amount  of  freight  carried  through  the  St.  Marys  River  sec- 
tions of  this  channel  during  the  navigable  season  of*  1899  was  27,520,- 
205  tons,  valued  at  $2^1,3^,750.  Reliable  statistics  of  traffic  through 
the  Detroit  River  are  not  obtainable,  but  such  as  we  have  been  able 
to  procure  indicate  that  about  40,000,000  tons  of  freight  passed  dur- 
ing that  season. 

July  1, 1899,  balance  unexpended , $591,223.20 

June  30, 1900,  amount  expended  during  fiscal  year 174, 998. 79 

July  1, 1900,  balance  unexpended 416,224.41 

July  1, 1900,  outBtanding  liabilities 2,124.68 

July  1, 1900,  balance  available 414,099.73 

(See  Appendix  0  0-1.) 

2.  St.  Mari/s  River  at  tJiefalls^  Mwhigcm, — When  the  present  project 
of  improvement  was  adopted  in  1886,  the  maximum  draft  which  ves- 
sels could  carry  through  the  canal  and  locks  at  Sault  Ste.  Marie,  Mich., 
was  16  feet,  the  old  State  Lock  of  1855  having  Hi  feet  of  water  over 
miter  sills,  and  the  United  States  Lock  of  1881,  now  known  as  the 
Weitzel  Lock,  16  feet.  Work  under  the  new  project  was  commenced 
in  1887,  the  essential  purpose  being  to  construct  a  new  lock  on  the  site 
of  the  old  State  locks,  with  a  depth  of  21  feet  over  miter  sills,  and  to 
enlarge  and  deepen  the  canal  ana  its  approaches  correspondingly,  the 
estimated  cost  of  the  proposed  improvement  being  $4,738,865. 

The  amount  expended  to  June  30,  1899,  was  $3,802,986.17.  The 
principal  features  of  the  projected  improvement  had  been  completed 


Digitized  by  VjOOQIC 


RIVER  AND   HARBOR   IMPROVEMENTS.  571 

in  1896,  the  new  lock,  now  known  as  the  Poe  Lock,  having  been  opened 
to  navigation  August  3,  of  that  year,  and  the  canal  deepened  to  a  depth 
of  25  feet.  Work  since  that  time  has  been  limited  to  further  improve- 
ment relating  to  the  canal  approaches,  including  a  partial  reconstruc- 
tion and  extension  of  the  canal  piers. 

Operations  during  the  past  fiscal  year  included  the  construction  of 
416  linear  feet  of  crio  work  for  extending  the  northeast  pier  of  approach 
to  the  Poe  Lock,  and  like  work  was  still  in  progress  at  the  close  of  the 
year  with  the  purpose  of  carrying  the  extension  250  feet  farther.  The 
object  of  this  extension  is  to  provide  adequate  and  convenient  berthing 
space  for  up-bound  vessels  while  they  are  awaiting  turn  and  oppor- 
tunity to  enter  the  lock.  Other  work,  of  minor  importance,  included 
the  removal  of  several  bowlders  that  had  been  dragged  by  towlines  of 
vessels  into  the  channel  of  approach  to  the  Weitzel  Lock,  dredging 
shoals  that  had  formed  in  front  of  the  Fort  Brady  pier,  removal  of  afl 
spoil  banks  from  the  upper  canal  piers,  grading  and  seeding  the  canal 
grounds  adjoining  the  south  pier,  setting  out  560  shade  trees  in  the 
canal  grounds,  constructing  2,600  linear  feet  of  picket  fence  in  divid- 
ing line  between  grounds  and  city  streets,  and  laying  1,334  square 
yards  of  concrete  walks  in  approaches  from  streets  to  locks.  A  great 
deal  of  work  was  done  in  the  way  of  suiTeys  and  examinations  by 
sweeping  raft,  with  a  view  to  ascertaining  the  navigable  condition  of 
improved  channels  in  the  river,  and  locating  obstructions  preparatory 
to  their  removal. 

No  additional  estimate  is  submitted,  as  the  balance  of  the  previous 
appropriations  will  suffice  for  all  work  required  to  complete  improve- 
ments thus  far  authorized. 

The  commerce  passing  the  falls  of  St.  Marys  River  during  the  navi- 
gation season  of  1899,  a  period  of  231  days,comprised  25,255,810  tons 
of  freight,  valued  at  $281,364,750;  the  number  of  passengers  reported 
on  Vessels  for  the  same  period  was  49,082. 

July  1,  1899,  Wance  unexpended .$960,918.39 

June  30,  1900,  amount  expended  during  fiscal  year » 130, 027. 64 

July  1,  1900,  balance  unexpended 830,890.75 

July  1,  1900,  outstanding  liabilities..... 2,957.43 

Julyl,  1900,  balance  available 827,933.32 

(See  Appendix  0  0  2.) 

3,  Operating  and  care  qf  St,  Marys  Falls. Camd^  Michigan, — ^The 
canal  was  open  to  navigation  244  days,  the  closed  season  being  from 
December  18,  1899,  to  April  19,  1900.  A  total  of  17,524  vessels, 
aggregating  20,807,873  registered  tons,  and  carrying  24,554,559  tons 
of  freight  and  34,976  passengers,  passed  through  the  locks  in  9,033 
lockages.  The.  Canadian  Canal  at  Sault  Ste.  Marie,  Ontario,  passed 
3,554  vessels  in  2,473  lockages,  carrying  2,965,646  tons  of  freignt  and 
16,074  passengers,  making  the  combined  traffic  through  the  two  canals 
27,520,205  tons  of  freight  and  51,050  passengers;  this  is  an  increase 
during  the  year  of  6,198,267  tons  and  5,786  passengers,  or  29  and  13 
per  cent,  respectively. 

^This  includes  $53,388.74  paid  by  Treasury  Department,  as  follows:  To  Na\7^  De- 
partment, in  part  payment  of  Str.  Enquirer,  $5,000;  to  Collins  &  Farwell,  in  set- 
tlement of  juc^ent,  Court  of  Claims,  $48,388.74. 
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The  principal  items  of  freight  carried  were:  Iron  ore,  16,886,832 
tons;  coal,  4,638,994  tons;  flour,  7,368,680  barrels;  wheat,  63,844,036 
bushels;other grain,  2^,901,213 bushels,  and  lumber,  1,034, 271  feet  B.M. 

Other  statistics  in  relation  to  this  traffic  and  commerce  are  sunmia- 
rized  in  the  following  statements. 

Summary  of  traffic  through  Si,  Marys  Falls  Canal^  JficWgfan,  for  fiscal  year  ending  June 

•  SOy  1900. 

Number  of  vesBels  through  Weitzel  Lock 7, 759 

Number  of  vessels  through  Poe  Lock 9, 765 

Number  of  lockages  throujgh  Weitzel  Lock 4, 516 

Number  of  lockages  through  Poe  Lock 4, 517 

Total  registered  tonm^ ^ 20,807,873 

Total  freight  tonnage 24,554,559 

Total  time  during  which  locks  were  operated 4, 229  hrs.  31  min. 

Average  time  occupied  in  making  a  lockape 28  min.  6  sees. 

Total  time  spent  by  vessels  in  passing  locks 9, 888  hrs.  28  min. 

Average  time  spent  by  vessels  m  passing  locks 23  min.  51  sec. 

CJost  per  lockage $8. 79 

Cost  per  passage $4.53 

Cost  per  re^tered  ton 3. 82  mills 

Cost  per  freight  ton 3.23  mills 

The  Weitzel  Lock  was  open  to  navigation  227  days,  from  July  1  to 
December  7,  1899,  and  from  April  25  to  June  30,  i9(X). 

The  time  for  the  Poe  Lock  was  244  days,  July  1  to  December  18, 
1899,  and  from  April  19  to  June  30,  1900.  .      . 

Summary  of  St.  Marys  River  commerce  via  American  and  Qmadian  canals  during  the 
season  of  1899 ^  viz^  from  April  26, 1899 ,  to  December  ;^,  1899,  a  period  of  seven  mtonths 
and  twenty-five  days. 

Total  mile-tons .'. 20,891,944,628 

Total  freight  carried tons..  25,255,810 

Total  valuation  placed  on  freight  carried ^ $281,364,750.00 

Average  value  per  ton  of  freight  carried .* .  $11. 14 

Total  amount  paid  for  freight  transportation $21, 959, 707. 25 

Average  distance  freight  was  carried miles. .  827. 2 

Cost  per  mile-ton mills. .  1. 05 

Average  cost  per  ton  for  freight  transportation cents. .  87 

Total  number  of  roistered  vessels  usmg  canals 832 

Total  number  of  passages  b^  unregistered  vessels  carrying  freight- .  366 

Time  American  Canal  was  m  service days..  231 

Time  Canadian  Canal  was  in  service do. . .  239 

Total  valuation  placed  on  registercKi  vessels $68, 370, 120 

Total  number  of  passengers  transported 49, 082 

Total  freight  earned  by — 

Registered  vessels tons. .  25, 224, 524 

Unregistered  vessels do. . .  31, 286 

This  service  is  provided  for  from  the  permanent-indefinite  appropria- 
tion for  operating  and  care  of  canals  and  other  works  of  navigation 
under  section  4  of  the  river  and  harbor  act  of  July  5, 1884;  the  total 
expenditure  on  this  account  from  1881,  when  the  Weitzel  Lock  was 
first  put  in  service,  to  June  30, 1900,  amounts  to  ^93,298.21,  of  which 
$79,293.26  related  to  operations  during  the  past  fiiscal  year  as  follows: 
For  pay  rolls,  $60,201.72;  for  repairs,  $7,667.03;  for  general  supplies, 
$4,613.72;  for  electric  lighting,  $2,723.92;  and  for  office  expenses  and 
general  contingencies,  ^,086.87.  The  growth  of  freight  traffic  dur- 
ing the  same  period  is  shown  by  the  following  tabular  statement 
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Freight  traffic. 


Tom. 


1891 8,888,759 

1892 11,214,333 

1893 10,796,572 

1894 13,195,860 

1895 15,062,580 

1896 16,239,061 

1897 18,982,755 

1898 21,234,664 

1899 25,255,810 


Tons. 

1881 1,567,741 

1882 2,029,521 

1883 2,267,105 

1884 2,874,557 

1885 3,256,628 

1886 4,527,759 

1887 5,494,649 

1888 6,411,423 

1889 7,516,022 

1890 9,  (HI,  213 

(See  Appendix  O  O  3.) 

4^^  Hay  Lake  Chan/nel^  St.  Mwrys  Rimer ^  Michigan, — On  account  of 
rapida  and  shoals  that  intervened  between  the  navigable  channel  of  the 
river  and  the  lake,  at  its  head  and  foot,  this  channel  was  not  navigable 
for  commercial  purposes  before  improvement.  The  original  project 
of  improvement  of  October  27,  1882,  contemplated  the  excavation  of 
channels  17  feet  deep  and  300  feet  wide  througn  all  obstructed  portions 
of  the  Hav  Lake  route,  but  this  project  was  modified  in  1886  to  provide 
a  depth  of  20  feet,  the  total  estimated  cost  being  $2,659, 115.  The  work 
of  improvement  was  comimenced  in  1883,  and  Qie  route  opened  to  com- 
merce June  7,  1894,  though  full  width  and  depth  of  channel  had  not 
then  been  obtained  at  allpoints;  but  since  then  several  shoals  in  the 
deep-water  section  of  the  lake  have  been  removed,  and  the  dredged 
channels  have  been  widened  at  angles  and  other  critical  points. 

The  amount  expended  to  June  30,  1899,  was  $2,112,333.49,  and  the 
improvement  as  it  stood  at  that  date  comprised  10  miles  of  channel 
dredged  to  a  deptii  of  20  or  21  feet,  in  6  miles  of  which  the  width  was 
300  leet,  and  in  the  remaining  4  from  450  to  1,100  feet.  The  new 
channel  is  11  miles  shorter  than  the  old  one  via  Lake  George;  it  can  be 
navigated  with  reasonable  safety  at  night,  which  could  not  be  done  by 
the  old  route,  and  it  is  available  for  vessels  drawing  5  feet  more  water 
than  could  be  safely  carried  through  the  latter. 

Operations  during  the  post  fiscjQ  year  were  applied  to  completing 
the  work  of  deepenmg  the  rock  cut  in  a  part  of  the  Middle  Neebish 
section  of  the  channel,  and  to  rebuilding  weak  parts  of  the  adjoining 
dike.  The  result  of  the  work  of  deepening  was  to  give  an  increased 
depth  of  3  feet  tlirough*that  part  of  the  Neebish  channel;  the  purpose 
of  work  done  on  the  mke  was  to  secure  it  against  further  wear,  or  pos- 
sible destruction,  fmd  this  was  nearly  accomplished  at  the  close  of  the 
year. 

The  whole  commerce  of  the  St.  Marys  River  passes  through  this  chan- 
nel, eteept  small  river  steamers  engaged  in  local  traflSc  and  rafts  of  logs 
which  continue  to  be  taken  via  the  old  channel  as  a  measure  of  safety 
to  general  commerce.  The  ^following  tabular  statement  indicates  the 
extent  and  growth  of  this  commerce  from  the  year  in  which  this  route 
was  opened  to  travel: 


Season  of  navigation. 

Freight. 

Valuation. 

Passengers. 

1894 

18,196,860 
16,062,680 
16,239,061 
18,982,756 
21,234,664 
25,255,810 

$143,114,502 
169,675,129 
196,146,842 
218,236,927 
233,069,789 
281,364,750 

27,286 

1896 

31,666 

1896 

37,066 

1897 

40,213 

1898 

43,426 

1899      

61,050 
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The  river  and  harbor  act  of  March  3,  1899,  provided  for  further 
work,  a8  follows:. 

Improving  Hay  Lake  Channel,  Saint  Marys  River:  Continuing  improvement,  one 
hundred  thousand  dollars:  Provided,  That  for  the  purpose  of  more  rapidly  prosecut- 
ing the  project  of  improvement  as  heretofore  adopted  and  entered  upon,  m  addition 
to  expending  the  balance  on  hand,  a  contract  or  contracts  may  be  entered  into  by 
the  Secretary  of  War  for  such  materials  and  work  as  may  be  necessary  for  such  pur- 
pose, to  be  paid  for  as  appropriations  may  from  time  to  time  be  made  by  law,  not  to 
exceed  in  the  aggregate  three  hundred  and  ninety-four  thousand  one  hundred  and 
fifteen  dollars,  exclusive  of  the  amount  herem  and  heretofore  appropriated:  Provided 
further,  That  the  Secretary  of  War  shall  cause  to  be  made,  and  reported  as  early  as 
practicable,  a  survey  of  the  connecting  waters  between  Lakes  Superior  and  Huron, 
mcluding  Hay  Lake  Channel,  with  a  plan  and  estimate  of  the  cost  of  such  improve- 
ment as  will  secure  a  safe  and  convenient  channel  twenty-one  feet  deep  between  said 
lakes,  the  expense  of  which  shall  be  paid  from  the  said  appropriation  for  improving 
Hay  Lake  Channel. 

The  surveys  called  for  by  the  foregoing  were  duly  made,  and  a 
report  on  this  subject  will  be  submitted  to  Congress  at  its  session  in 
December  next.  In  the  meantime  no  action'  was  taken  respecting 
the  continuing  contracts  authorized  above,  because  the  work  should 
be  made  to  conform  with  the  more  comprehensive  scheme  of  improve- 
ment contemplated  by  the  above-quoted  provision  of  the  last  river  and 
harbor  act.  It  was  therefore  determined  to  defer  action  until  the 
related  surveys  and  estimates  were  completed,  but  this  has  now  been 
accomplished  and  the  contracts  referred  to  will  be  made  at  an  early 
date.  It  is  believed  that  funds  already  appropriated  will  suffice  for 
work  that  may  bo  done  under  these  contracts  to  June  30,  1902,  and 
for  this  reason  no  additional  appropriation  is  recommended  at  present. 

July  1,  1899,  balance  unexpended $152, 808. 98 

Amount  appropriated  by  sundry  civil  act  approved  June  6,  1900 250, 000. 00 

402,808.98 
June  30,  1900,  amount  expended  during  fiscal  year 52, 808. 98 

July  1,  1900,  balance  unexpended 350,000.00 

July  1,  1900,  outstanding  liabilities 18,178.05 

July  1,  1900,  balance  available 331,821.95 

(See  Appendix  0  0  4.) 

S,  Chehoygan  Harbor^  Michigan. — ^The  present  harbor  is  the  result 
of  improvements  made  at  the  mouth  of  Chebovgan  Harbor  since  1871, 
when  the  available  depth  of  water  was  only  6  leet.  The  project  called 
for  a  channel  200  feet  wide  and  14  feet  deep,  and  the  estimated  cost  of 
the  whole  work  was  $395,336.  The  project  was  modified  in  1880  to 
increase  the  navigable  depth  to  15  feet,  and  in  1896  to  make  it  18  feet, 
and  such  depth  now  exists  from  deep  water  in  the  Straits  of  Mackinac 
to  a  point  about  2,000  feet  below  the  upper  limits  of  the  harbor.  A 
40-foot  square  crib  was  built  in  1881  to  mark  the  entrance  to  the  chan- 
nel, and  a  light-house  was  subsequently  placed  on  it  by  the  United 
States  Light-House  Establishment. 

The  total  expenditure  to  June  30,  1899,  was  $148,509.49,  and  the 
available  channel  depth  at  that  date  was  14i  feet. 

During  the  past  fiscal  year  dredging  was  in  progress  from  August  14 
to  December  4,  1899,  and  from  April  18  to  May  3,  1900,  the  result  of 
which  was  to  increase  the  navigable  depth  of  channel  to  18  feet  for 
about  three-fourths  of  its  totallength  over  its  full  width  of  200  feet. 
The  total  excavation  amounted  to  106,015  cubic  yards. 
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While  this  work  was  in  progress  the  entire  harbor  was  resurveyed 
in  accordance  with  the  requirements  of  the  river,  and  harbor  act  of 
March  3, 1899;  and  the  report  thereon,  which  was  transmitted  to  Con- 
gress April  25,  1900,  is  printed  in  House  Doc.  No.  636,  Fifty-sixth 
Congress,  first  session;  it  is  also  herewith  as  Appendix  O  O  20.  As  a 
result  of  the  survey  above  referred  to  it  is  found  that  $15,500  will  be 
required  to  complete  the  channel  up  to  the  State  Road  Bridge  to  the 
deplh  of  18  feet,  called  for  bv  the  present  approved  project,  and  the 
estimate  submitted  below  is  tor  this  purpose.  It  should  be  observed 
in  this  connection  that  the  character  of  material  to  be  dredged  in  the 
section  of  channel  that  remains  to  be  improved  will  cause  the  unit  price 
for  excavation  to  be  considerably  higher  than  that  at  which  the  work 
thus  far  done  was  accomplished. 

The  following  statement  indicates  the  commerce  of  this  harbor  dur- 
ing the  past  seven  calendar  years,  as  shown  by  data  compiled  from  the 
most  renable  information  available: 


Year. 


Number 
of  vessel*. 


18»3., 
1894.. 
1896. 
1896.. 


940 
1,063 
1,249 
1,040 


Freight 
tonnage. 


441,087  I 
303,900  I 
326,930 
625,873 


Year. 


Number 
of  vessels. 


1897. 
1898. 


1,216 
1,836 
1,868 


Freight 
tonnage. 


340,882 
422,741 
416,613 


July  1,  1899,  balance  unexpended $19,490.51 

June  3iO,  1900,  amount  expended  during  fiscal  year 16^771.37 

July  1,  1900,  balance  unexpende<i 2,  719. 14 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1902,  in  addition  to  the  balance  unexpended  July  1,  1900 13, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  0  0  5.) 

6.  Alpena  Harbor  {Thunder  Bay  Rwer)^  Michigan, — The  city  of 
Alpena  occupies  both  banks  of  Thunder  Bay  River  at  its  mOuth,  and 
the  harbor  has  been  made  by  dredging  the  river  for  a  distance  of  about 
a  mile  upstream,  and  through  the  bar  at  the  mouth  to  the  16-foot 
contour  in  Thunder  Bay.  Tne  improvement  was  formerly  carried  On 
by  the  Government,  under  separate  appropriations  for  Thunder  Bay 
Harbor  and  Thunder  Bay  River. 

The  original  depth  at  entrance  to  the  river  was  only  7  feet,  but  local 
enterprise  increased  it  to  12  feet.  The  work  of  improvement  by  the 
Government  was  commenced  in  1876,  and  has  provided  a  wider  chan- 
nel and  increased  the  depth  to  13,  14,  and  16  feet  under  successive 
i)rojects^  the  total  of  the  three  separate  estimates  being  $55,851.  The 
ast  project  was  completed  in  1893,  and  nothing  was  done  from  that 
time  until  the  summer  of  1899. 

The  total  amount  expended  to  June  30,  1899,  was  $42,478.18. 

At  the  beginning  of  the  past  fiscal  vear  the  channel  had  shoaled  to 
such  an  extent  as  to  limit  the  safe  drait  of  vessels  to  scant  13  feet,  and 
a  conti*act  was  thereupon  entered  into  for  redredging  it.  Work  under 
the  contract  was  commenced  September  5,  and  duly  completed  Novem- 
ber 8,  1899,  the  total  amount  of  dredging  done  being  42,497  cubic 
yards.  The  result  of  the  work  was  to  give  the  channel  a  least  depth 
of  16  feet,  and  enable  vessels  to  pass  through  the  harbor  drawing  3 
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feet  more  than  before  the  work  was  done.  Previous  experience  indi-. 
cates  that  the  improvement  will  have  a  fair  deeree  of  permanence,  and 
that  little  or  no  expenditure  will  be  required  for  its  maintenance  in 
the  near  future. 

The  following  statement  indicates  the  commerce  of  this  harbor  dur- 
ing the  past  seven  calendar  years,  as  shown  by  data  compiled  from  the 
most  reuable  information  available^ 


Year. 

Number 
ofveaeels. 

Freight 
tonnage. 

Year. 

Number 
of  Teasel*. 

Freight 
tonnage. 

18j(3  

940 
1,038 
1,249 
1,040 

860.588 
465,991 
805,160 
849,754 

1897 

1,245 
980 
802 

353,982 

1894 , 

1898 

270,743 

1896 

1899 

221,888 

1896 

July  1,  189»,  balance  unexpended $9,021.82 

June  30,  1900,  amount  expended  during  fiscal  year 6,335.89 

July  1,  1900,  balance  unexpended 2.685.93 

(See  Appendix  0  0  6.) 

7.  Saginaw  River ^  Michigan. — Before  improvement  the  navigable 
capacity  of  this  stream  was  limited  by  the  bar  at  its  mouth,  where  a 
channel  depth  of  only  8  feet  was  available,  and  by  many  shoal  stretches 
in  the  river  between  there  and  the  city  of  Saginaw  over  which  still  less 
depth  was  to  be  found.  Its  improvement  was  commenced  in  1867  by 
dredging  a  straight  cut  through  the  bar  at  the  mouth  to  a  depth  of  13 
feet.  In  subsequent  years  the  scope  of  operations  was  gradually 
extended  to  various  shoals  higher  up,  but  subject  to  no  general  project 
until  1882,  when  a  comprehensive  and  connected  scheme  of  improve- 
ment covering  the  entire  river  was  adopted.  It  called  for  a  navigable 
channel  14  feet  deep  and  200  feet  wide  from  Saginaw  Bay  to  the  upper 
limits  of  Bay  City,  about  8  miles  above  the  point  of  beginning,,  and 
thence  to  the  head  of  navigation,  some  16  miles  farther  up,  a  channel 
of  the  same  width  but  only  12  feet  deep.  The  estimated  cost  of  this 
project  was  $446,000,  which,  added  to  the  estimated  cost  of  the  sev- 
eral preceding  projects  ($294,378),  gives  $740,378  as  the  estimate  of 
cost  for  the  whole  improvement.  These  estimates  concerned  the 
question  of  original  cost  only  and  took  no  note  of  maintenance, 
which,  in  a  stream  of  this  character,  is  a  matter  of  great  and  constant 
expense,  and  in  the  absence  of  appropriations  specifically  applicable 
thereto  must  be  an  annual  tax  of  no  small  magnitude  on  the  successive 
appropriations  for  constniction.  The  sum  total  of  appropriations  that 
will  have  to  be  made  before  the  work  can  be  completed  must  therefore 
largely  exceed  the  original  estimates  for  construction  only. 

The  total  expenditure  to  June  30,  1899.  was  $710,492.60,  and  the 
result  has  only  been  to  obtain  a  narrow  tnrough  channel,  which  has 
little  permanence,  and  almost  constant  dredging  is  needed  to  maintain 
it.  This  has  been  the  case  especially  as  respects  the  section  of  river 
from  Bay  City  to  Saginaw  ana  in  a  somewhat  less  degree  through  the 
bar  at  the  river's  mouth  in  Saginaw  Bay. 

At  the  beginning  of  the  past  fiscal  year  the  maximum  depth  available 
over  most  shoal  places  above  Bay  City  was  only  10  feet,  and  the  avail- 
able depth  through  the  bar  at  mouth  13  feet.  Contiucts  were  thereupon 
entered  into  for  restoring  the  required  depth,  and  work  was  in  progress 
under  them  from  August  23, 1899,  until  the  end  of  the  year,  except 
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during  the  winter  months;  the  total  amount  of  dredging  accomplished 
was  188,461  cubic  yards,  of  which  101,650  cubic  yards  was  dredged 
from  the  channel  through  the  bar  at  the  mouth  of  the  river  and  86,811 
cubic  yards  from  the  river  shoals  between  Bay  City  and  Saginaw.  The 
bar  channel  was  dredged  to  a  depth  of  16  feet  and  the  river  shoal  to 
14  feet,  but  the  resultant  commercial  benefit  will  be  only  temporary, 
as  the  width  of  channels  dredged  through  shoals  in  the  river  is  from  80 
to  100  feet  only,  and  with  that  limited  width  the  depth  will  diminish 
very  rapidly. 

In  order  to  restore  and  maintain  these  channels,  as  required  in  the 
interests  of  navigation,  the  work  of  dredging  should  be  constant  until 
they  have  been  excavated  to  a  depth  of  14  feet  and  a  minimum  width 
of  150  or  200  feet. 

The  narrow  dredged  channels  between  the  mouth  of  the  river  and  the 
city  of  Saginaw  will  probably  have  to  be  redredged  during  the  current 
fis^  year  in  order  to  restore  and  maintain  the  required  channel  depth. 
It  is  proposed  to  apply  the  balance  of  funds  now  available  to  such 
dredging  in  whole  or  in  part  as  may  be  necessary  for  this  purpose. 

The  commerce  of  the  river  for  the  past  seven  calendar  years,  as  com- 
piled from  the  most  reliable  information  available,  is  approximately 
mdicated  in  the  following  tabular  statement: 


Year. 

Number 
of  vessels. 

Freight 
tonnage. 

• 
Year. 

Number 
of  vessels. 

Freight 
tonnage. 

1893 

1,290 
226 
226 
189 

893,487 
72,702 
72,689 
48,752 

1897 

1,0&4 
996 
889 

330,081 

1H94 

1898 

3M,8'27 
336,269 

1895 

1899 

1896 

July  1,  1899,  balance  unexpended $77,257.40 

June  30,  1900,  amount  expended  during  fiscal  year 30, 630. 63 

July  1, 1900,  balance  unexpended 46, 626.  77 

July  1,1900,  outstanding  liabilities $15,565.98 

July  1, 1900,  amount  covered  by  uncompleted  contracts 12, 312. 12 

27,878.10 


July  1, 1900,  balance  available 1 8,  748. 67 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1902,  for  maintenance  of  improvement,  in  addition  to  the  balance 
available  July  1,  1900. 37,500.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 
of  1899,  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  O  O  7.) 

8.  Sebewmna  Biver^  Michigan. — ^This  stream  discharges  into  the 
eastern  part  of  Saginaw  Bay.  In  1875  the  river  channel  wavS  straight- 
ened, deepened  to  6  feet,  and  the  work  of  dredging  extended  to  the  6-foot 
contour  in  Saginaw  Bay;  in  1880-81  this  channel  was  deepened  to  7  feet. 
The  total  expenditure  in  these  operations  was  $15,000. 

The  present  project  of  improvement  was  adopted  by  the'  river  and 
harbor  act  of  June  3, 1896,  and  provides  for  dredging  the  entrance 
channel  for  a  length  of  about  15,000  feet,  to  a  width  of  100  feet  and 
depth  of  8  feet,  the  estimated  cost  being  $37,000. 

The  above-named  act  appropriated  $5,000  for  work  under  the  new 
project,  but  operations  were  not  commenced,  because  no  useful  results 
ENG  1900 37 
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could  be  accomplished  by  the  expenditure  of  so  siimll  a  sum;  the  river 
and  harbor  act  of  March  3, 18D9,  supplied  the  necessary  additional 
funds,  but  no  work  was  done  or  expenditure  made  up  to  June  8i), 
1899,  on  which  date  advertisement  was  published  inviting  proposals. 

Contract  for  dredging  under  the  approved  project  was  approved 
September  18,  1899,  out  stonnv  weather  prevented  the  arrival  of  the 
contractor's  plant  until  September  29,  and  it  was  the  middle  of  October 
before  he  was  able  to  do  any  work.  Operations  were  continued  until 
the  end  of  November,  when  it  became  necessary  to  place  the  plant  in 
winter  quarters;  work  was  resumed  May  1, 1900,  and  is  still  in  progress. 
The  amount  of  material  excavated  and  deposited  at  designated  dumping 
grounds  to  June  30,  1900.  was  only  10,770  cubic  yards,  but  a  great 
amount  was  cast  over  by  tne  dredge  in  preparing  suitable  channels  in 
which  to  operate  and  berth  the  plant.  The  location  is  a  vtiry  exposed 
one,  and  operations  will  be  very  slow  and  troublesome.  No  appreciable 
benefit  to  commerce  has  resulted  from  the  work  thus  far  done. 

The  total  estimated  cost  of  the  improvement  has  been  appropriated, 
and  the  contract  price  of  work  is  such  that  the  money  now  available^ 
will  suffice  for  completing  it  unless  the  contractor  should  fail  to  meel 
his  contract  obligation.  Accordingly,  no  estimate  for  further  appro- 
priation is  presented  in  this  report. 

The  total  amount  expended  to  June  30, 1899,  for  improvement  of 
this  river  was  $15,000. 

July  1, 1899,  balance  unexpended $37, 000. 00 

June  30, 1900,  amount  expended  during  fiscal  year 1, 449. 63 

July  1, 1900,  balance  unexpended 35, 550, 37 

July  1, 1900,  outstanding  liabilities $1,067.27 

-  July  1, 1900,  amount  covered  by  uncompleted  contracts 33, 276. 80 

34,344.07 

July  1, 1900,  balance  available 1,206.30 

(See  Appendix  O  O  8.) 

9,  Harbor  of  refiige  at  Sandbeach,  Lake  Iluron^  Michigan, — The  site 
for  this  harbor,  selected  in  1872  after  careful  consideration,  is  on  the 
west  shore  of  Lake  Huron,  60  miles  north  of  its  outlet  into  the  St. 
Clair  River,  and  the  artificial  harbor  built  there  since  then  is  the  only 
safe  refuge  on  that  coast  from  the  foot  of  the  lake  to  Tawas  Bay,  115 
miles  above.  The  work  of  construction  was  commenced  in  1873,  under 
a  project  providing  for  three  sections  of  breakwater  made  of  stone- 
tilled  crib  work,  so  located  as  to  shelter  a  water  area  of  some  650  acres, 
and  for  deepening  this  area  by  dredging  where  necessary.  The  esti- 
mated cost  was  $1,442,500.  The  sheltering  breakwater,  with  a  total 
length  of  8,132  feet,  were  completed  in  1885  at  a  cost  of  about  $975,000, 
and  since  that  time  expenditures  have  been  applied  to  keeping  them 
in  repair,  dredging,  regulating  and  controlling  the  berthing  of  vessels 
entering  the  harbor  for  refuge,  engineering  supervision,  and  general 
oflSce  expenses. 

The  total  expenditure  to  June  30,  1899,  was  $1,205,781.61. 

The  expenditure  for  the  past  fiscal  year  was  applied  to  making  some 
temporary  repairs  to  superstructures  of  the  mam  breakwater  and  to 
general  contingencies,  including  custody  of  harbor,  supervision,  control 
of  vessels,  andoflice  expenses. 
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The  number  of  vessels  that  entered  the  harbor  for  refuge  during  the 
past  fiscal  year  was  1,216,  with  a  total  tonnage  of  687,029.  The  grand 
total  of  vessels  that  have  found  shelter  there  from  1877  to  1899.  mclu- 
sive,  is  27,465^  the  tonnage  of  which  aggregated  9,664,107.  Tne  ves- 
sels sheltered  in  1877  averaged  289  tons  each  and  those  during  the  year 
1899,  544  tons. 

During  the  present  fiscal  year  it  is  proposed  to  commence  to  rebuild 
the  superstructure  of  the  main  breakwater  in  concrete,  the  work  to  be 
done  under  the  continuing-contract  system,  as  authorized  by  the  last 
river  and  harbor  act. 

July  1,  1899,  balance  unexpended , $150,325.44 

Amount  appropriated  by  sundry  civU  act  approved  Jime  6, 1900 150, 000. 00 

300,325.44 
June  30,  1900,  amount  expended  during  fiscal  year 4, 240. 76 

July  1,  1900,  balance  unexpended , 296,084.68 

July  1,  1900,  outstanding  liabilities 477.00 

July  1,  1900,  balance  available 295,607.68 


57, 500. 00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1902,  in  addition  to  the  balance  available  July  1,  1900: 

For  works  of  improvement $50, 000. 00 

For  maintenance  and  custody  of  improvement 7, 500. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 
of  1899,  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  0  0  9.) 

10.  Mouth  of  Black  Rvoer^  Mid  tig  cm, — An  extensive  shoal  and  a 
bar  formerly  existed  in  the  St.  Clair  River,  adjoining  the  mouth  of  the 
Black.  The  bar  lay  close  to  the  American  side  and  obstructed  approach 
to  the  Port  Huron  docks,  while  the  shoal,  forming  a  ''middle ground*' 
nearly  60  acres  in  extent,  crowded  the  main  channel  in  a  sharp  curve 
close  to  the  Canadian  shore.  In  1871  a  project  was  adopted  for  dredg- 
ing the  bar  and  middle  ground  to  a  uniform  depth  of  15  feet;  work 
was  commenced  in  1872  and  completed  in  1878.  The  whole  area  was 
redredged  between  1889  and  1892,  and  again  in  1897,  to  a  depth  of  16 
feet.     The  total  expenditure  to  June  30, 1899,  was  $92,624.46. 

No  work  was  in  progress  during  the  past  fiscal  year,  and  the  total 
expenditure  of  $256.41  was  for  general  office  and  engineering  contin- 
gencies, including  a  careful  sounding  of  the  area  in  the  spring  of  1900 
to  ascertain  what  work,  if  any,  might  be  needed  during  the  current 
season  of  operations.  This  examination  showed  a  small  amount  of 
dred^ng  to  be  desirable  to  improve  the  approach  to  the  Port  Huron 
docks,  and  it  is  proposed  to  do  this  work  in  connection  with  a  contract 
that  will  be  in  force  during  the  present  season  in  the  immediate 
vicinity. 

This  recent  examination  and  all  previous  experience  show  that  the 
shoal  will  re-form  gradually,  and  as  vessels  of  moderate  draft  habitually 
pass  over  this  area  instead  of  through  the  main  channel  followed  by 
those  of  deep  draft,  it  is  very  desirable  that  means  be  at  hand  for  main- 
taining the  improvement  as  the  interests  of  this  commerce  require. 
Funds  now  available  will  suffice  for  that  purpose  during  the  current 
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year,  but  an  additional  appropriation  will  probably  be  required  for  the 
year  following. 

July  1, 1899,  balance  unexpended.  .^ $5, 875. 54 

June  30, 1900,  amount  expended  during  fiscal  year   (including  41  cents 
paid  by  Treaaury  Department,  account  Postal  Telegraph  Cable  Co. ) . .  255. 41 


July  1, 1900,  balance  unexpended 5, 620. 13 

July  1, 1900,  outstanding  liabilities 34.57 


July  1, 1900, balance  available •. :..       5,585.56 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1902,  for  maintenance  of  improvement,  in  addition  to  the  balance 
availableJuly  1,1900.... 2,500.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 
of  1899,  and  of  sundry  civil  act  of  Jime  4, 1897. 

(See  Appendix  O  0 10.) 

11,  Black  River  at  Port  Huron  ^  Mich. — ^The  improvement  of  this 
stream  was  inaugurated  by  the  river  and  harbor  act  of  September  19, 
1890,  under  a  project  which  contemplated  dredging  it  to  a  navi^ble 
depth  of  16  feet  from  its  mouth  to  the  Grand  Ttum  Railway  Bridge, 
at  an  estimated  cost  of  $75,000,  and  the  act  of  July  13,  1892,  directed 
that  the  improvement  be  extended  1,400  feet  farther  upstream,  to 
Washington  avenue.  Operations  were  commenced  in  1891  and  con- 
tinued until  the  summer  of  1893,  when  the  required  16-foot  channel 
had  been  dredged  throughout  the  designated  limits  to  a  width  varying 
between  160  feet  nfear  the  mouth  and  50  or  75  feet  in  the  contracted 
river  sections  above.  The  total  length  of  channel  so  dredged  was 
9,700  feet.  Before  improvement  the  minimum  channel  depth  was 
between  8  and  10  feet  for  about  1  mile  from  the  mouth  of  the  river, 
but  only  6  to  8  feet  from  there  up  to  Washington  avenue.  The  nar- 
row upstream  section  and  some  shoal  spots  in  the  wider  section  below 
were  redredged  in  1897. 

The  total  expenditure  to  June  30, 1899,  was  $42,217.33,  and  no  work 
has  been  done  since  then. 

The  expenditure  for  the  past  fiscal  year  was  applied  to  engineering 
and  general  office  contingencies,  including  a  thorough  examination  of 
the  river  in  April,  1900,  which  showed  that  every  evidence  of  the 
dredging  done  above  the  Grand  Trunk  Railway  Bridge  had  been  oblit- 
erate, the  maximum  available  draft  that  could  be  carried  over  the 
shoalest  parts  of  the  channel  being  scant  9  feet,  but  up  to  that  bridge 
a  draft  of  a  little  over  12  feet  could  be  carried  safely.  This  confirms 
all  previous  experience  and  observation,  showing  conclusively  that  the 
narrow  dredged  channels  in  the  upper  limits  of  the  improvement  can 
have  no  reasonable  degree  of  permanence. 

Advertisement  for  proposals  to  redredgc  the  channel  to  the  depth 
of  16  feet,  so  far  as  available  funds  will  permit,  was  published  June 
20,  1900,  and  the  work  will  soon  be  in  progress. 

Annual  dredging  is  necessary  for  maintaming  this  improvement,  and 
for  this  reason  an  estimate  of  $8,000  is  submitted  below  for  the  fiscal 
year  ending  June  30, 1902. 

The  following  statement  indicates  the  commerce  of  this  river  during 
the  past  seven  calendar  years,  as  shown  by  data  compiled  from  the 
most  reliable  information  available: 
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Year. 

Number 
of  vessels. 

Freight 
tonnage. 

1898.  . 

602 
695 

687 
628 

182,568 
120,948 
111,675 
189,566 

1891 

1896 

1896 

Year. 

Number 
of  vessels. 

Freight 
tonnage. 

1897 

645 
216 
504 

98,380 
82,410 
110,860 

1898 

1899 

July  1, 1899,  balance  unexpended $4,  782. 67 

June  30, 1900,  amount  expended  during  fiscal  year 268. 96 

July  1, 1900,  balance  unexpended 4, 513.  71 

July  1, 1900,  outstanding  liabilities 63. 82 

July  1, 1900,  balance  ^available 4, 449. 89 


Amount  (estimated)  required  for  completion  of  existing  project 28, 000. 00 

Amount  tnat  can  l>e  profitably  expenaed  in  fiscal  year  ending  June  30, 

1902,  for  works  of  improvement  and  for  maintenance,  in  aadition  to 

the  balapce  available  July  1, 1900 8, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 

of  1899,  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  O  O  11.) 

12,  Pine  Iihjet\  MicJdgan, — This  river  Vas  improved  in  1875  by 
dredging  a  channel  100  feet  wide,  12  feet  deep,  for  a  distance  of  about 
three-fourths  of  a  mile  from  the  mouth,  at  a  cost  of  $5,000.  This 
channel  shoaled  in  time,  and  after  an  examination  of  the  river,  called 
for  by  the  river  and  harbor  act  of  July  13,  1*892,  a  project  for  further 
improvement  was  prepared  under  the  act  of  August  18,  1894,  and  the 
act  of  June  3, 1896,  appropriated  $5,000  for  commencing  the  work.  This 
project  providers  for  dreaging  a  channel  14  feet  deep,  extending  about 
5,800  feet  from  the  mouth,  the  width  to  be  100  feet  or  75  feet,  accord- 
ing to  locality;  the  estimated  cost  is  $10,560.  Work  on  the  new 
project  was  commenced  September  24  and  continued  until  November 
16,  1896,  when  operations  were  suspended  to  await  further  appropria- 
tion.    ^Nothing  further  was  done  until  the  summer  of  1899. 

The  total  expenditure  for  improvements  on  the  river  to  June  30, 
1899,  was  $9,722.05.  Of  this  total,  $4,722.05  pertains  to  the  work  thus 
far  done  under  the  new  project,  bv  which  the  depth  of  channel  was 
increased  from  9  to  14  feet  through  nearly  one-half  of  the  total  dis- 
tance contemplated  by  the  project. 

Operations  were  resumed  August  28,  1899,  under  the  appropriation 
made  by  river  and  harbor  act  of  March  3,  1899,  and  continued  until 
October  19,  when  the  improvement  was  completed  as  proposed,  and 
a  balance  of  the  last  appropriation,  amounting  to  $1,913.11,  is  now  on 
hand,  which  will  suffice  for  all  probable  contingencies  of  supervision, 
maintenance,  etc.,  for  some  time  to  come. 

The  commerce  of  this  river  during  the  past  four  calendar  years,  as 
derived  froin  the  best  information  obtainable,  amounted  to  2,683 
freight  tons  for  1896,  6,820  for  1897,  107,800  for  1898,  and  for  1899, 
822,660,  the  total  for  the  four  years  being  939,963  freight  tons. 

July  1, 1899,  balance  unexpended $5, 837. 95 

June  30, 1900,  amount  expended  during  fiscal  year 3, 924. 84 

July  1, 1900,  balance  unexpende<l 1, 913. 11 

(See  Appendix  O  O  12.) 
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13.  Bells  JSi^er^  Michigan. — This  river  was  improved,  1880-1885,  by 
dredgine  a  channel  60  feet  wide,  13  feet  deep,  to  the  first  bridge  and 
12  feet  deep  to  the  second  one,  a  total  distance  of  5,400  feet  The  total 
cost  was  $14,000  and  the  principal  benefit  was  to  provide  a  winter 
harbor  for  vessels. 

The  river  and  harbor  act  of  July  13, 1892,  called  for  an  examination 
of  the  river,  and  that  of  August  18,  1894,  for  survey  and  estimate  of 
cost  of  its  further  improvement.  Project  for  redredging  the  channel 
to  a  width  of  75  feet  and  depth  of  15  feet  to  the  first  and  14  feet  depth 
to  the  second  bridge  was  submitted  November  30,  1895,  the  estimated 
cost  being  $21,500.  The  act  of  June  3,  1896,  appropriated  $5,000  for 
beginning  the  work,  and  dredging  to  the  extent  of  a  Dout  40,000  cubic 
yards  was  done  during  the  summer  of  1897,  thereby  obtaining  the 
required  depth  and  width  of  channel  for  a  distance  of  about  2,400 
feet  above  the  mouth  of  the  river.  Operations  were  then  suspended 
to  await  further  appropriation,  and  no  further  work  was  done  until 
the  summer  of  1899. 

The  total  expenditure  for  all  improvements  to  June  30,  1899,  was 
$18,933.75,  of  which  $4,933.75  was  applied  to  operations  under  the 
project  now  in  force. 

The  river  and  harbor  act  of  March  3,  1899,  having  appropriated 
$10,000  for  completing  the  improvement,  operations  were  resumed 
August  22,  1899,  and  the  work  was  completed  in  accordance  with  the 
approved  project  October  3, 1899.  The  total  cost  of  the  improvement, 
including  all  contingences,  was  $10,800.88. 

No  further  appropriation  is  required  at  present,  the  unexpended 
balance  of  those  already  made  being  sufficient  to  provide  for  sQl  con- 
tingencies of  supervision,  maintenance,  etc.,  for  some  considerable 
time  to  come. 

The  following  statement  indicates  the  commerce  of  this  river  during 
the  past  three  calendar  years,  as  shown  by  data  compiled  from  the 
most  reliable  information  available: 


Y  Number      Freight 

ofveawk.'    tonnage. 


1897 52  8,092 

1898 60  23,743 

1899 86  88,272 


July  1,  1899,  balance  unexpended $10,066.25 

June  80,  1900,  amount  expended  during  fiscal  year 5, 367. 13 

July  1,  1900,  balance  unexpended 4, 699. 12 

(See  Appendix  O  O  13.) 

H^  St.  Clair  FUits  Canal.,  Michigan. — ^This  improvement  dates 
back  to  1866;  it  is  a  dredged  cut,  connecting  the  main  channel  of  St. 
Clair  River  with  deep  water  in  Lake  St.  Clair.  The  dredged  material 
was  deposited  so  as  to  form  dikes  on  each  side  of  the  cut,  the  channel 
faces  of  which  are  sustained  by  substantial  sheet-pile  revetments;  the 
width  of  water  way  between  revetments  is  292  feet,  depth  of  water  20 
feet  at  mean  stage,  and  length  of  each  lateral  dike  7,221  feet.  Before 
improvement,  the  general  depth  of  water  over  the  entire  area  included 
in  the  canal  was  only  6  feet. 
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The  total  amount  appropriated  for  this  improvement  from  its  begin- 
ning, in  1866,  is  $764,810,  and  the  total  expenditure  to  June  30,  1899, 
$761,750.61. 

No  operations  were  in  progress  or  expenditure  made  during  the  past 
fiscal  year. 

No  specific  appropriation  has  been  made  for  this  work  since  1890, 
and  there  is  now  an  unexpended  balance  of  $3,059.39,  which  it  is  pro- 
posed to  apply  during  the  ensuing  fiscal  year  to  repairing  and  extend- 
ing the  protecting  pile  work  at  the  head  and  foot  of  the  canal  dikes. 

No  further  estimate  is  submitted  for  work  under  the  present 
approved  project;  but  the  emergency  river  and  harbor  act  of  June  6, 
1900,  called  tor  survey  and  estimate,  with  a  view  to  doubling  the 
capacity  of  the  canal,  and  full  special  report  in  the  matter  will  be  laid 
before  Congress  at  the  beginning  of.  its  next  session.  It  is  therefore 
suflScient  to  state  here  that  the  report  will  indicate  that  prompt  action 
in  the  direction  above  indicated  is  aU  important  to  the  safety  and  con- 
venience of  the  vast  commerce  of  the  Great  Lakes.  Traffic  through  the 
canal  during  the  navigation  period  of  the  calendar  year  1899 — a  period 
of  nine  months  only — included  the  passage  of  about  40,000,000  tons  of 
freight,  but  we  have  no  data  to  estimate,  even  approximately,  the 
extent  of  passenger  traffic. 

July  1,  1899,  balance  unexpended , $3,059.39 

July  1,  1900,  balance  unexpended 3,059.39 

(See  Appendix  O  O  14.) 

15.  Ojjerating  and  ca/re  of  /St.  Glair  Flats  Carml.,  MicM<jarn. — ^This 
service  is  provided  for  by  the  permanent-indefinite  appropriation  for 
operating  and  care  of  canals  and  other  works  of  navigation,  under 
the  provisions  of  section  4  of  the  river  and  harbor  act  of  July  5, 1884. 

Operations  during  the  past  fiscal  year  were  of  the  same  routine  char- 
acter as  have  been  carried  on  since  the  canal  was  opened  to  traffic  in 
1871,  viz,  a  custodian  was  present  during  the  season  of  navigation  to 
watch  the  passage  of  vessels,  enforce  regulations  respecting  traffic 
through  the  canal,  and  supervise  all  work  required  for  the  care  and 
repair  of  the  canal  dikes.  The  expenditure  on  this  account  during  the 
year  was  $3,348.15. 

No  record  is  kept  of  commerce  through  the  canal,  but  it  has  been 
estimated  from  the  customhouse  records  and  other  reliable  statistics 
of  general  lake  commerce  that  about  fort^  million  tons  of  freight 
passed  durinjy  the  calendar  year  1899;  there  is  no  means  of  estimating, 
even  approximately,  the  extent  of  passenger  traffic. 

(See  Appendix  O  O  15.) 

16.  Clinton  Rwer^  Michigan. — ^This  stream  empties  into  Anchor  Bay, 
in  the  northwesterlv  part  of  Lake  St.  Clair,  ana  before  improvement 
had  a  channel  depth  of  about  10  feet,  except  at  several  shoals,  over 
which  but  5  or  6  feet  could  be  carried,  and  a  broad  flat  at  the  mouth 
with  a  general  depth  of  from  3  to  4  feet.  In  1870-71  a  channel  9  feet 
deep,  60  feet  wide,  and  2,700  feet  long  was  dredged  through  this  flat,  but 
being  left  without  worki  of  protection  it  soon  tilled  in  again.  In  1885 
a  project  of  general  improvement  was  adopted,  which  provided  for  a 
through  channel  8  feet  deep  to  Mount  Clemens  (8  miles  upstream),  for 
a  pile  dike  extending  across  the  flat  at  the  mouth  to  the  curve  of  10- 
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foot  depth  in  the  bay,  and  for  revetments  as  needed  above.  The  esti- 
mated cost,  as  modified  in  1889,  was  $34,564. 

The  total  expenditure  to  June  30,1899,  was  $67,933.83,  of  which 
$25,500  was  applied  to  occasional  and  scattering  work  done  before  the 
adoption  of  tlie  general  project  of  1886,  leaving  $42,433.83  as  the 
amount  applied  to  the  latter. 

As  a  result  of  these  expenditures  the  proposed  8-foot  channel  was 
obtained  and  kept  in  a  fairly  navigable  condition,  but  the  appropria- 
tions weie  at  no  time  sufficient  to  permit  the  construction  of  protect- 
ing works  of  a  permanent  character,  and  in  their  absence  the  main- 
tenance of  the  channel  must  depend  on  periodical  dredgings. 

No  work  was  in  progress  during  the  past  fiscal  year  except  near  the 
close,  when  an  examination  of  the  river  was  made  to  ascertain  its  pres- 
ent navigable  condition;  the  expenditure  was  for  this  examination, 
gonei*al  office  expenses,  and  supervision. 

The  examination  referred  to  above  showed,  a  general  channel  depth 
of  6  feet  or  over,  and  dredging  will  probably  be  called  for  to  restore 
and  maintain  the  depth  required  for  convenient  navigation.  Funds 
on  hand  will  suffice  for  this  purpose,  but  an  appropriation  is  likely  to  be 
needed  for  maintenance  or  the  improvement  during  the  year  ending 
June  30,  1902. 

The  commerce  of  the  river  during  the  past  four  calendar  years,  as 
derived  from  the  best  data  obtainable,  is  indicated  in  the  following 
ta])le,  which  shows  the  number  of  vessels  entered  and  cleared,  and  their 
freight  in  tons: 


Ycttf. 

Number 
of  vessels. 

Freight 
tonnage. 

31,159 
29,077 

Year. 

Number 
of  vessels. 

Freight 
tonnage. 

1896 

420 
420 

1898 

263 
384 

29,085 

1J597 

1899 

35,525 

July  1,  1899,  balance  unexpended :     $7,130.17 

June  30,  1900,  amount  expended  during  fiscal  year 255. 23 


July  1,  1900,  balance  unexpende<l 6,874.94 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
11)02,  for  maintenance  of  improvement,  in  addition  to  the  balance  unex- 
pended July  1,  1900 3,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor,  act 
of  1899,  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  O  O  16.) 

17.  Detroit  Rimei^  Michigan. — Operations  under  appropriations  for 
this  improvement  were  in  progress  from  1874  to  October,  1897,  first 
under  projects  for  excavating  a  channel  through  the  rockj'^  reef  known 
as  the  Limekiln  Crossing,  and  after  that  under  a  project  for  deepen- 
ing a  section  of  the  river  just  above,  known  as  the  BaHards  Reef  sec- 
tion. The  result  of  these  operations  was  to  provide  a  channel  440  feet 
wide  and  20  feet  deep  at  the  Limekiln  Crossing,  where  the  original 
depth  was  scant  13  feet,  and  to  increase  the  channel  depth  through  the 
Bal  lards  Reef  section  from  about  16  feet  to  18  feet.  The  total  expendi- 
ture for  these  improvements  to  June  30,  1899,  was  $793,110.41. 
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The  river  and  harbor  act  of  March  3,  1899,  provided  for  further 
operations  as  follows: 

Improving  Detroit  River,  Michigan,  removing  shoals  from  Detroit  to  Lake  Erie: 
Continuing  improvement,  one  hundred  thousand  dollars:  Provided^  That  a  contract 
or  contracts  may  l)e  entered  into  by  the  Secretary  of  War  for  such  materials  and  work 
as  raa^  be  necessary  to  complete  the  same  in  accordance  with  the  present  project,  to 
be  paid  for  as  appropriations  may  from  time  to  time  be  made  by  law,  not  to  exceed 
in  the  aggregate  six  nundred  and  sixty-one  thousand  five  hundred  dollars,  exclusive 
of  the  amount  herein  and  heretofore  appropriated:  Provided  further,  That  the  Secre- 
tary of  War  shmll  cause  to  be  made  and  reported  as  early  as  practicable  a  survey  of 
the  Detroit  River  from  Detroit  to  Lake  Erie,  with  a  plan  and  estimate  of  the  cost  of 
such  improvement  as  will  secure  a  safe  and  convenient  channel  twenty-one  feet  deep 
between  said  points,  the  expense  of  which  shall  be  paid  from  the  saia  appropriation 
for  improving  Detroit  River. 

The  surveys  called  for  by  the  above  were  completed  during  last 
winter,  and  preliminary"  report  with  plans  and  estimates  for  securing 
a  safe  and  convenient  channel  21  feet  deep  was  submitted  May  29, 
1900,  and  is  printed  in  House  Doc.  No.  712,  Fifty -sixth  Congress,  first 
session;  it  is  also  herewith  as  Appendix  O  O  21.  Projects  were  there- 
upon adopted  for  increasing  the  width  of  channel  at  Limekiln  Cross- 
ing to  600  feet,  and  deepenmg  it  so  as  to  provide  a  clear  depth  of  21 
feet  at  ordinary  low  water;  also  to  make  a  channel  of  the  same  width 
and  depth  through  the  Ballards  Reef  section.  Contract  for  the  work 
on  the  Limekiln  Channel  was  entered  into  May  18,  and  work  was  com- 
menced June  23,  1900,  by  drilling  and  blasting  bed  rock.  Up  to  the 
end  of  the  year  413  blast  holes,  aggregating  2,197  feet  in  depth,  had 
been  drilled,  and  2,087  pounds  oi  dynamite  used  in  blasting,  but  none 
of  the  broken  rock  had  been  taken  out  up  to  date.  The  area  covered 
by  this  drilling  and  blasting  ipeasures  1,500  square  yards.  No  work 
had  been  commenced  on  the  Ballards  Reef  channel,  but  advertisement 
inviting  proposals  was  published  May  29,  1900,  bids  opened  June  13, 
and  contract  duly  entered  into  July  3. 

Work  was  in  progress  from  April  to  June  30,  by  hired  labor,  with 
derrick  scow  and  diving  outfit,  the  object  of  which  was  to  remove 
bowlders  from  the  channel  below  LimeKiln  Crossing;  the  number  of 
bowlders  taken  out  was  780,  aggregating  543  tons  in  weight.  This 
work  was  scattered  over  an  area  measuring  66,200  square  yards,  and 
its  result  was  to  provide  a  clear  depth  of  20  leet  where  a  limiting  depth 
of  only  18  feet  previously  existed. 

It  is  probable  that  work  on  this  improvement  under  the  contracts 
already  made  and  others  that  will  be  made  during  the  current  year, 
together  with  such  work  as  will  be  done  by  hired  labor  and  plant  oper- 
ated by  the  Government,  will  call  for  an  expenditure  of  not  less  than 
$500,000  up  to  June  30,  1902;  the  amount  now  available  is,  in  round 
numbers,  $300,000.  An  estimate  of  $200,000  additional  is  therefore 
submitted  for  the  year  1902. 

The  commerce  that  passed  through  the  river  during  the  calendar 
year  1899  has  been  estimated  as  about  forty  millions  of  freight  tons, 
but  it  should  be  observed  that  the  information  on  which  the  estimate 
is  based  is  quite  unsatisfactory,  as  it  has  been  impossible  to  obtain  accu- 
rate statistics  having  special  reference  to  traffic  through  the  Detroit 
River  from  the  cUstomnouse  records  or  any  other  official  or  private 
source.  It  is  deduced,  however,  from  a  careful  consideration  of  all 
custom  records  on  the  upper  and  lower  lakes,  and  indicates  an  increase 
of  about  10,000,000  tons  in  the  past  five  yeai-s. 
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July  1,  1899,  balance  unexpended $100,000.00 

Amount  appropriated  by  sundry  civil  act  approved  June  6,  1900 200, 000. 00 

300,000.00 
June  30,  1900,  amount  expende<l  during  fiscal  year 4, 477. 16 

•  

July  1,  1900,  balance  unexpended 295,522.84 

July  1,  1900,  outstanding  liabilities |2, 558. 80 

July  1, 1900,  amount  covered  by  uncompleteil  contracts 172, 520. 00 

175,078.80 

July  1,  1900,  balance  available 120, 444. 04 


Amount  (estimated)  required  for  completion  of  existing  project 461, 500. 00 

Amount  that  can  be  profitablv  expendtni  in  fiscal  year  ending  June  30, 

1902,  in  addition  to  the  balance  available  July  1,'  1900 200, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  O  O  17.) 

18.  Rouge  River ^  Michigan, — This  stream  originally  had  a  channel 
depth  of  from  10  to  17  feet  from  its  mouth  to  the  point  at  whicli  the 
Wabash  Railroad  Bridge  crosses  it,  a  distance  of  about  3  miles.  Dur- 
ing the  years  1888  to  1892,  inclusive,  this  part  was  improved  by  the 
Government  so  as  to  provide  a  minimum  depth  of  16  feet  in  a  central 
channel  240  feet  wide  for  a  distance  of  800  feet  above  the  mouth,  and 
thence  100  feet  wide  to  the  Wabash  Bridge.  The  cost  of  this  improve- 
ment, originally  estimated,  was  $31,690.39. 

The  total  expenditure  to  June  30,  1899,  was  $32,444.45,  the  result 
obtained  being  a  16-foot  channel,  as  called  for  by  the  approved  project, 
and  ita  maintenance  since  1892  to  such  extent  as  was  necessary  to  meet 
the  requirements  of  local  conmnierce,  but  a  gradual  shoaling  had  taken 
place  in  the  meantime  such  as  to  limit  navigation  to  vessels  drawing  13 
feet  or  less.  In  the  meantime  Congress,  by  joint  resolution  approved 
April  11,  1898,  had  authorized  an  extension  of  the  improvement  up  to 
the  Maples  road,  a  distance  of  about  li  miles  above  the  Wabash  Rail- 
road Bridge,  limiting  the  expenditure  for  that  purpose  to  $5,000. 

Operations  during  the  past  fiscal  year  were  confined  to  dredging 
18,356  cubic  yards  for  opening  channels  through  two  small  shoals  wnicQ 
were  especially  troublesome  to  navigation.  The  expenditure  during 
the  year  was  for  this  purpose,  oflice  expenses,  and  engineering  con- 
tingencies. 

Just  before  the  close  of  the  year  proposals  were  invited,  by  adver- 
tisement, for  redredging  the  channel  as  far  up  as  the  Wabash  Bridge 
in  order  to  restore  a  navigable  depth  of  16  feet  and  for  dredging  a 
channel  75  feet  wide,  13  feet  deep,  from  that  point  to  the  Maples  road. 
The  unexpended  balance  of  appropriations  will  be  exhausted  l)y  this 
work,  ana  an  additional  appropriation  should  be  provided  by  the  next 
river  and  harbor  act  for  future  maintenance  of  the  improvement. 

The  following  statement  indicates  the  commerce  of  tnis  river  during 
the  past  seven  calendar  years,  as  shown  by  data  compiled  from  the  best 
information  obtainable: 

Tons. 

1893 73,  7 82 

1894 47,106 

1895 114,090 

1896 123,495 


Tons. 


1897 125,373 

1898 127,745 

1899 93,394 
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July  1,  1899,  balance  unexpended u $14,246.55 

June  30,  1900,  amount  expended  during  fiscal  year 642. 69 

July  1,  1900,  balance  unexpended 13,602.86 

July  1,  1900,  outstanding  liabilities 2,149.18 

July  1,1900,  balance  available 11,453.68 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1902,  for  maintenance  of  improvement,  in  addition  to  the  balance  avail- 
able July  1,  1900 5,000.00 

Submitted  in  compliance  with  reqmrements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 
of  1899,  and  of  sundry  civil  act  of  Jiuie  4,  1897. 

(See  Appendix  O  O  18.) 

EXAMINATIONS  AND    SURVEYS    REQUIRED    BY  THE    RIVER  AND   HARBOR 
ACT  APPROVED  MARCH  3,  1899. 

The  preliminary  examinations  and  surveys  of  the  following  locali- 
ties, required  by  the  river  and  harbor  act  of  March  3,  1899,  were 
made  by  the  local  engineer,  Lieut.  Col.  G.  J.  Lydecker,  Corps  of 
Engineers,  and  reports  thereon  submitted: 

1.  Prelhninxiry  excumination  a/nd  survey  ofMacTcinac  Harbor^  Michi- 
gan,— Lieutenant-Colonel  Lydecker  submitted  reports  dated  May  16, 

1899,  and  April  20, 1900,  respectively,  with  plan  for  improvement  at  an 
estimated  cost  of  $80,000,  and  in  his  opinion  the  harbor  is  worthy  of 
improvement  to  this  extent  by  the  General  Government.  The  reports 
were  transmitted  to  Congress  and  printed  in  House  Doc.  No.  646, 
Fifty-sixth  Congress,  first  session.     (See  also  Appendix  O  0 19.) 

^.  Preliminary  examination  and  survey  of  ChSoygan  Harhor^  Jmchi- 
gan. — Lieutenant-Colonel  Lydecker  submitted  report  dated  April  14. 

1900,  with  plan  for  improvernent  at  an  estimated  cost  of  $15,500,  and 
in  his  opinion  the  harbor  is  worthy  of  improvement  by  the  General 
Government  to  the  extent  indicated.  The  report  was  transmitted  to 
Congress  and  printed  in  House  Doc.  No.  636,  Fifty-sixth  Congress, 
first  session.     (See  also  Appendix  O  O  20.) 

S.  Survey  of  Detroit  Itiver  from  Detroit^  Mich.^  to  Lake  Erie. — 
Lieutenant-Colonel  Lydecker  submitted  preliminary  report  M^  29, 
1900.  Three  plans  for  improvement  are  under  consideration,  and  it  is 
expected  that  final  report,  with  detailed  plans  and  estimates,  will  be 
submitted  in  time  for  transmission  to  Congress  at  its  next  session. 
The  preliminary  report  was  transmitted  to  Congress  and  printed  in 
House  Doc.  No.  712,  Fifty-sixth  Congress,  first  session.  (See  also 
Appendix  O  O  21.) 

EXAMINATIONS     REQUIRED    BT     EMERGENOr    RIVER    AND    HARBOR    ACT 
APPROVED  JUNE  6,  1900. 

The  local  officer  was  also  charged  with  the  duty  of  making  pre- 
liminary examinations  of  the  following  localities,  required  by  the  emer- 
gency river  and  harbor  act  of  June  6,  1900,  and,  if  possible,  reports 
thereon  will  be  submitted  in  time  for  transmission  to  Congress  at  its 
next  session; 

1,  St.  Clair  Plats  Canal ^  in  Lake  St.  CImr,  Michigan,  with  a  view 
to  dmAlimg  the  capacity  of  the  so-called  St.  Clair  Flats  Canal. 

2.  Det/roit  River.,  Michigan.^  with  a  view  to  oitavnvng  a  sufficient 
depth  of  water  in  the  channel  <m  the  west  side  of  Orosse  Isle. 
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IMPROVEMENT  OF  RIVERS  AND   HARBORS  ON  LAKE   ERIE  WEST  OF 

ERIE,  PA. 

This  district  was  in  the  charge  of  Col.  Jared  A.  Smith,  Corps  of 
Engineers. 

1,  Monroe  Harbor^  Michigan. — ^The  harbor  of  Monroe,  Mich.,  is  in 
the  Raisin  River,  at  the  extreme  westerly  end  of  Lake  Erie.  In  its 
natural  condition  the  river  flowed  into  the  lake  through  several  ponds 
and  tortuous  creeks  forming  a  delta  in  a  marsh,  most  of  which  was  sub- 
merged at  ordinary  stages  of  lake  level  and  was  impassable  on  foot 
except  when  frozen. 

The  improvement  planned  in  1834,  and  practically  completed  in 
1845,  consisted  in  dredging  a  new  and  direct  channel  100  feet  wide  and 
10  feet  deep  across  a  part  of  the  marsh  a  distance  of  4,000  feet  to  the 
lake,  protecting  the  sides  of  the  canal  with  a  sheet  piling  of  oak 
secured  to  oak  piles  and  waling  pieces,  and  protecting  the  entrance 
from  the  lake  by  piers  of  timi>er,  pile.s,  and  crib  work,  mled  with  stone, 
extending  to  a  depth  of  10  feet  in  the  lake. 

The  city  of  Monroe  further  improved  the  river  channel  by  cutting 
a  canal  1,400  feet  long  of  same  cross  section  and  protected  sides  as  the 
canal  constructed  by  the  United  States.  This  canal  made  the  channel 
much  shorter  and  more  direct  to  the  wharves,  which  are  2^  miles  from 
the  lake  and  somewhat  distant  from  the  city  proper. 

The  expense  of  construction  and  maintenance  to  time  of  completion  in 

1845  was $110,000.00 

From  1845  to  June  30,  1899,  the  expense  was,  for  maintenance 130, 515. 27 

For  dredging  channel  14  feet  deep  between  piers  and  over  bar  in  1897 
and  1898 5,000.00 

Total  f )f  exjlcnditures  to  June  30,  1899 245, 515.  27 

At  that  date  there  had  been  a  narrow  channel  of  14  feet  depth  be- 
tween the  piers  and  to  the  deeper  water  in  the  lake,  but  it  had  shoaled 
somewhat,  so  that  the  reliable  depth  did  not  exceed  13  feet. 

Piers  outside  of  shorfe  line  were  in  good  condition,  but  all  of  the 
canal  revetment  of  sheet  piling,  piles,  and  waling  pieces  was  decayed 
al>ove  water  and  much  worn  and  displaced  below  water. 

The  appropriations  of  June  3, 1896,  and  March  3,  1899,  were  for 
"continumg  improvement  by  dredging  the  channel." 

The  project  for  repairing  revetment  to  the  canal,  with  the  estimate 
of  cost,  was  submitted  in  1891.  There  have  been  no  appropriations 
applicable  to  the  project  since  that  of  August  18,  1894.  The  comple- 
tion of  project  is  not  now  recommended. 

A  contract  for  continuing  the  deepening  of  channel  by  dredging 
was  executed  in  October,  1899.  Work  was  commenced  June  6,  1900, 
and  will  be  completed  in  July. 

A  survey  of  the  channel  over  the  bar,  made  May  25, 1900,  indicated 
a  lojist  depth  of  12.8  feet  in  the  middle.  The  bar  had  encroached  upon 
the  channel  from  both  sides,  and  the  chart  indicates  that  the  depths 
dredged  outside  of  the  bar  will  not  be  permanent.  Depths  in  river 
generally  exceed  9  feet. 

The  (commerce  of  Monroe  is  very  small.  "The  greater  number  of 
vessels  arriving  and  departing  do  not  proceed  up  the  river  to  the 
wharves,  but  stop  at  the  piers,  where  there  is  a  small  summer  resort. 


'Digitized  by  VjOOQIC 


RIVEB   AND   HARBOR   IMPROVEMENTS.  589 

July  1,  1899,  balance  unexpended $5,000.00 

June  30,  1900,  amount  expended  during  fiscal  year 171.  76 

July  1,  1900,  balance  unexpended 4,828.24 

July  1,  1900,  outstanding  liabilities $2,705.95 

July  1,  1900,  amount  covered  by  uncompleted  contracts 1, 825. 00 

4, 530. 95 

July  1,  1900,  balance  available 297.29 

(See  Appendix  P  P  1.) 

^.  Toledo  Harbor^  Ohio. — The  harbor  of  Toledo  is  in  the  Maumee 
River.  The  wharf  frontage  on  the  river  extends  over  a  distance  of 
about  3  miles,  the  lower  end  of  which  is  about  4  miles  above  the  mouth 
of  the  river,  at  the  head  of  Maumee  Bay. 

Originally  the  channels  in  the  river  were  much  better  than  in  the 
bay,  having  minimum  depths  of  14  to  16  feet,  while  in  the  bay  the  least 
depths  were  8.5  feet,  and  the  maximum  depth  for  most  of  the  distance 
was  but  12  feet. 

In  1866  a  project  was  adopted  to  dredge  the  channels  of  deepest 
water  in  the  Day  to  a  depth  of  12  feet.  The  project  was  amended  from 
time  to  time  byancreasing  the  depths  until  1887,  when  the  old  indirect 
channel  had  been  dredgedto  16  feet,  but  had  filled  so,that  the  minimum 
depth  was  but  15  feet. 

In  1887  a  project  was  adopted  for  a  straight  channel  through  Maumee 
Bay,  with  a  depth  of  17  leet  and  a  bottom  width  of  200  feet.  The 
estimate  of  cost,  including  dikes  or  other  .channel  protections,  was 
$1,875,000. 

The  project  for  straight  channel  was  amended  in  1893  by  increasing 
the  width  of  outer  section  about  3  miles  long  to  300  feet.  Since  1892 
the  improvement  has  been  extended  to  include  the  Maumee  River. 

The  river  and  harbor  act  of  March  3,  1899,  appropriated  $150,000 
for — 

Improving?  harbor  at  Totedo,  Ohio,  by  providing  a  straight  channel  through  Mau- 
mee RivA"  and  Bay  four  hundred  feet  in  width  and  twenty-one  feet  dee]^,  in  accord- 
ance with  the  project  dated  December  sixteenth,  eighteen  hundred  and  ninety-seven, 
*  *  *  Provided,  That  a  contract  or  contracts  may  l)e  entered  into  by  the  Secretary 
of  War  for  qjach  materials  and  work  as  may  be  necessary  to  complete  the  said  proj- 
ect, to  be  paid  for  as  appropriations  may  from  time  to  time  be  made  by  law,  not  to 
exceed  eignt  hundred  thousand  dollars,  exclusive  of  the  amount  herein  a^d  hereto- 
fore appropriated. 

Of  the  amount  appropriated  March  3,  1899,  the  sum  of  $100,000  was 
allotted  for  operating  and  maintaining  United  States  dredg'e  plant  to 
dredge  the  channels  south  of  the  Wheeling  and  Lake  Erie  Kailroad 
Bridge.  Before  the  close  of  the  past  fiscal  year  a  continuous  contract 
had  been  executed  for  completing  the  remainder  of  the  work. 

The  total  of  expenditures  for  improving  and  maintaining  channels 
in  Maumee  Bay  and  River,  1866  to  June  30,  1899,  was  $1,624,483.83. 

The  channel  in  Maumee  Bay,  about  7i  miles  long,  had  been  dredged 
to  a  width  of  200  feet  and  a  depth  exceeding  17  feet  tnroughout.  Most 
of  the  channel  had  been  several  times  redredged  to  restore  depths 
previously  obtained.  Two  shoals  in  the  river,  the  ''Crossing"  and 
^'Lake  Shore  Shoals."  a  length  of  about  3,500  feet  each,  had  been 
dredged  to  a  width  or  400  feet  and  depth  of  18  feet. 

The  United  States  dredge  plant  has  been  employed  upon  the  work 
during  all  of  the  last  fiscal  year,  except  when  temporarily  tmnsf erred 
under  emergencies  to  work  at  Sanausky  Harbor,  as  explained  in 
report  for  that  improvement. 
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Dredging  in  straight  channel  through  Maumee  Bay  under  contin- 
uous contract  was  commenced  May  1,  1900.  At  the  close  of  the  >^ear 
work  was  in  progress  with  three  large  dredges. 

The  entire  length  of  channel  to  be  widened  and  deepened  in  the 
river  and  bay  is  so  great  that  the  completion  of  one  or  more  divisions 
will  produce  no  material  change  in  the  draft  of  ve^^sels  which  can 
enter  the  harbor  until  the  greater  depth  has  been  extended  through- 
out the  entire  distance. 

Vessels  drawing  17  feet  have  no  difficulty  in  passing  in  and  out 
when  the  water  is  at  or  near  the  stage  of  mean  level. 

It  is  proposed  to  first  increase  the  depth  of  present  channel  of  200 
feet  width  to  the  depth  of  21  feet,  and  subsequently  to  complete  the 
channel  by  widening  the  part  thus  made  to  400  feet. 

The  actual  freights  entering  and  leaving  Toledo  Harbor  in  1899 
exceeded  two  and  a  half  millions  of  tons.  The  tonnage  of  Toledo 
Harbor  has  regularly  increased  as  increased  facilities  have  been 
provided. 

July  1, 1899,  balance  unexpended $147, 716. 17 

Amount  appropriated  by  sundry  civil  act  approved  June  6, 1900 132, 500. 00 

280, 216. 17 
June  30, 1900,  amount  expended  during  fiscal  year 36, 469. 62 

July  1, 1900,  balance  unexpended 243,746.55 

July  1,1900,  outstanding  liabilities 113,616.99 

July  1, 1900,  amount  covered  by  uncompleted  contracts 848,  750. 00 

^    '         '  f  *  : 862,366.99 

Amount  (estimated)  required  for  completion  of  existing  project 667, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 

1902,  in  addition  to  the  balance  unexpended  July  1,  1900 250, 000. 00 

Submitted  in  compliance  with  requirements  of  seitions  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4. 1897. 

(See  Appendix  P  P  2.) 

S.  Port  Clinton  ITarim'^  Ohw. — ^Theharbor  of  Port  Clinton,  Ohio,  is 
in  the  Portage  River  near  its  mouth.  The  Portage  River  flcfws  into 
Lake  Erie  at  a  point  about  13  miles  west  of  Sandusky  by  land  and  22 
miles  by  the  water  route.  Previous  to  1873  the  depth  at  the  mouth 
rarely  exceeded  5  feet,  and  the  available  depth  inside  did  flot  exceed 
7  feet.     . 

In  1873  a  channel  20  feet  wide  and  8  feet  deep  was  dredged  from  the 
mouth  of  the  river  through  the  bar  to  the  lake.  In  1874  a  fence  was 
built  upon  the  point  north  of  the  river  mouth  to  stop  the  drifting  sand. 
In  1875  a  plan  was  adopted  to  protect  both  sides  of  the  channel  from 
the  river  mouth  to  water  of  sufficient  depth  in  the  lake. 

The  work  consisted  mainly  of  sheet  piling  of  oak  plank^  secured  and 
reenforccd  by  oak  piles,  with  heavy  oak  waling  pieces.  The  pierhead 
of  east  pier  was  a  solid  construqtion  of  piles  and  stone,  and  720  linear 
feet  of  west  pier  consisted  of  a  substructure  of  piles  with  superstruct- 
ure of  timber-crib  work,  both  filled  with  stone.  The  estimated  cost 
was  $90,000. 

The  piers  had  been  extended  to  a  depth  of  10  feet  in  the  lake  in  1883, 
and  no  further  extension  has  been  considered  necessary.  The  channel 
was  dredged  to  a  depth  of  10  feet  over  a  width  of  100  feet  between 
piers  and  a  width  of  200  feet  inside  the  shore  line  in  1893  and  1894. 
The  natural  conditions  have  maintained  the  depth  since  dred^ng. 
The  sheet  piling  of  piers  has  also  been  partially  protected  by  riprap 
stone  piled  against  it  on  both  sides  in  1898. 
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Since  1894  the  project  for  improving  this  harbor  has  been  limited  to 
the  maintenance  of  channel  protections  as  far  as  could  be  done  upon 
the  unexpended  balance  oi  estimate  of  1875.  The  project  covers 
merely  the  reenforcing  of  old  wooden  channel  protections  by  banks  of 
stone,  so  placed  as  to  be  permanent.  Amount  expended  for  construc- 
tion and  maintenance,  1873  to  June  30,  1899,  $87,582.77. 

No  work  of  improvement  has  been  carried  on  since  1898.  The 
expenses  of  the  past  year  have  been  for  printing,  advertising,  examina- 
tion of  channel,  and  other  contingencies. 

A  survey  of  the  channel  was  made  June  25  and  26, 1900.  The  depths 
throughout  exceed  10  feet,  except  in  a  single  very  small  place  in  the 
harbor,  where  there  is  a  depth  or  but  little  more  than  9  feet. 

In  September,  1899,  proposals  were  invited  for  continuing  the 
improvement  by  reenforcmg  jetties  and  piei-s  with  stone.  Bids  were 
to  nave  been  opened  October  2,  1899,  but  none  were  received. 

Specifications  were  again  prepared  and  proposals  have  been  invited 
for  the  work.* 

The  commerce  of  Port  Clinton  Harbor  is  very  small  and  entirely 
local.  The  receipts  in  1899  were  5,133  tons.  No  shipments  by  water 
were  reported. 

July  1,1899,  balance  unexpended $6,417.23 

June  30, 19()0,  amount  expended  during  fiscal  year 80. 46 

July  1, 1900,  balance  unexpended 6, 336.  78 

July  1,1900,  outstanding  liabilities 26.68 

July  1,1900,  balance  available 6,310.10 


Amount  (estimated)  required  for  completion  of  existing  project 9, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  ^ear  ending  June  30, 

1902,  for  maintenance  of  improvement,  in  addition  to  the  balance 

available  July  1,1900 9,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 

of  1899,  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  P  P  3.) 

-4.  Sandmky  Harbor^  Ohio. — The  harbor  of  Sandusky  is  in  the  lower 
part  of  Sandusky  Bay  along  the  city  front,  the  nearest  part  to  the  lake 
being  about  2  miles  :^rom  l£e  bar  which  divides  the  waters  of  the  bay 
from  the  lake. 

Originally  the  harbor  depths  were  only  those  of  the  bay,  which  was 
about  10  feet  deep  along  the  city  front,  and  9  to  12  feet  the'nce  to  the 
lake.  In  the  part  known  as  the  ''Deep  Hole,"  at  Cedar  Point,  the 
depth  exceedea  18  feet  for  a  length  of  about  1  mile,  and  the  greatest 
depth  exceeded  40  feet. 

in  1826  an  appropriation  of  $400  was  made  for  a  survey.  The  first 
improvement  was  made  in  1844  by  the  construction  of  a  dam  across  a 
breach  in  the  long  point  which,  in  1826,  extended  in  a  peninsula  from 
the  mainland  on  the  north  nearly  to  the  Deep  Hole  channel  at  Cedar 
Point.  With  this  exception  all  improvements  previous  to  1896  con- 
sisted in  deepening  natural  channels,  making  a  new  straight  channel 
from  city  front  to  Cedar  Point,  and  in  dredging  and  removing  bowlders 
from  dock  channel  along  city  front. 

In  1896  a  project  was  adopted  to  construct  a  jetty  of  stone  and  brush 
extending  into  the  lake  from  Cedar  Point,  and  to  construct  a  dike  on 
the  opposite  side,  with  a  view  to  obtaining  a  permanent  channel  of  18 
feet  depth  over  the  bar. 
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Under  provisions  of  the  river  and  harbor  act  of  March  3,  1899,  the 
project  of  1896  was  extended  to  include  a  prolongation  of  the  jetty  and 
dike;  to  protect  the  bank  of  channel  and  point  of  bar  near  the  light- 
house with  mattresses  of  brush  covered  with  stone;  to  extend  a  small 
work  of  brush  and  stone  along  the  top  of  bar  from  light-house  west- 
ward; to  check  the  erosion  by  currents  over  the  top  of  bar,  and  to 
construct  two  other  works  for  directing  the  incoming  and  outgoing 
currents  (see  Annual  Report  of  the  Chief  of  Engineers  for  1898,  pp. 
2708  and  2717,  with  maps). 

The  total  of  expenditures  for  improving  Sandusky  Harbor,  1844  to 
June  30,  1899,  was  $477,229.38. 

The  channels  in  the  bay  had  a  mean  depth  of  17  feet  over  a  width  of 
100  feet  or  more  from  Cedar  Point  to  the  city  front,  with  somewhat 
greater  depths  in  mid-channel.  Along  the  dock  channel,  on  city  front, 
Sie  depths  generally  exceeded  16.6  feet.  On  channel  over  outer  bar 
the  least  depth  was  18  feet,  and  the  channel  exceeding  17  feet  in  depth 
was  150  feet  wide  in  the  narrowest  place,  while  the  average  width 
exceeded  200  feet.  The  east  jetty  was  completed  to  a  point  1,775 
feet  from  shore  in  October,  1897. 

Under  a  contract  previously  awarded,  dredging  was  commenced  in 
August,  1899,  and  was  continued  throughout  the  year  except  in  winter 
months. 

A  United  States  dredge  was  temporarily  emploved  in  an  emergency 
to  dredge  channel  on  bar  July  18  to  August  4,  and  again  in  May,  1900. 
Work  of  brush  mattresses  and  stone,  under  contmct,  was  in  progress 
from  the  latter  part  of  July  to  end  of  fiscal  year  except  during  winter 
months. 

June  30,  1900,  the  minimum  depth  in  channel  over  the  outer  bar 
exceeded  18.5  feet,  and  most  of  the  channel  had  depths  exceeding  20 
feet.  Inside  channels  exceeded  17.5  feet  in  depth  to  city  front  and 
along  city  front  dock  channel  had  depth  of  16  to  17  feet.  Vessels 
drawing  17  feet  could  reach  the  wharf  front  and  land  at  all  of  the 
wharves  where  heavy  freights  were  handled. 

The  eflfect  of  the  jetty  and  other  work  of  brush  and  stone  has  been 
very  noticeable  in  increasing,  both  width  and  depth  of  channel  over 
outer  bar.  The  completion  of  these  works  will,  without  doubt,  result 
in  securing  and  maintaining  a  permanent  channel  of  a  depth  exceeding 
20  feet  throughout. 

The  commerce  of  Sandusky  is  increasing.  In  the  yeiar  1899  freights 
reported  by  water  amounted  to  1,190,317  tons. 

July  1, 1899,  balance  unexpended $79,562.62 

June  30, 1900,  amount  expended  during  fiscal  year 33, 286. 91 

July  1, 1900,  balance  unexpended _ 46, 275. 71 

July  1, 1900,  outstanding  liabilities 7,053.68 


July  1, 1900, balance  available 39,222.03 

Amount  (estimated)  required  for  completion  of  existing  project 345,  796. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1902,  for  works  of  improvement  and  for  maintenance,  in  addition  to 

the  balance  available  July  1,  1900 '. 125,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 

of  1899,  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  P  P  4.) 
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5.  Huron  Harbor^  Ohio. — In  1826,  when  the  improvement  of  the 
mouth  of  the  Huron  River  was  undertaken  in  order  to  make  it  a  har- 
bor, the  mouth  of  the  stream  was  practically  closed  by  a  sand  bar. 

The  project  of  improvement  was  to  construct  two  parallel  piers 
about  140  feet  apart  to  confine  the  currents  so  that  the  scour  would 
maintain  the  channel. 

The  piers  have  been  extended  and  repaired,  and  the  channel  has 
been  deepened  by  dredging,  without  any  radical  change  in  the  principle 
of  improvement,  though  methods  of  construction  have  necessarily 
advanced  with  the  later  conditions. 

The  latest  project  for  the.  improvement,  approved  in  1890,  was  to 
extend  the  piers  to  the  contour  of  16  feet  depth  in  the  lake  with  a  view 
to  obtaining  that  depth  in  the  channel.  The  estimated  cost  of  construc- 
tion only,  as  revised  in  1893  :^r  work  then  remaining,  was  $125,000. 

The  total  expenditure  for  construction  and  maintenance  of  this 
harbor  to  June  30, 1899,  was  $172,273.71.  In  addition  to  the  expendi- 
ture of  funds  appropriated  by  Congress,  the  channel  had  been  con- 
siderably improved  by  the  Wheeling  and  Lake  Erie  Railway  Company, 
under  authority  granted  by  the  Secretary  of  War. 

No  work  of  improvement  has  been  carried  on  during  the  past  fiscal 
year.  June  24,  1900,  .a  survey  showed  that  the  mid- channel  depths 
were  nowhere  less  than  19  feet  from  inner  end  of  piers  to  deeper 
water  of  the  lake. 

The  officer  in  charge  of  the  improvement  does  not  recommend  the 
continuance  of  the  improvement  under  the  limitations  of  the  present 
project.  The  reasons  given  are  that  the  channel  depths  are  already 
greater  than  contemplated  by  the  project;  that  the  width  of  channel 
between  piers  is  too  small  for  convenient  entrance,  handling,  and 
passing  of  the  large  steamers  now  employed  on  the  lakes,  and  that  the 
extension  of  piers  on  present  lines  will  result  in  less  benefit  than  may 
be  obtained  by  the  adoption  of  a  different  plan  which  will  provide  and 
maintain  a  greater  wiath  and  depth  at  the  entrance.  The  channel 
depths  contemplated  by  the  project  are  too  small,  because  they  are 
considerably  less  than  the  usual  draft  of  large  steamers  loaded  with 
ore  or  coal  which  are  the  principal  freights  at  Huron  Harbor.  A 
depth  of  20  feet  at  mean  lake  level  is  not  too  much. 

in  1898  the  actual  freights  of  ore  and  coal  at  Huron  Harbor  exceeded 
450,000  tons,  with  a  tendency  to  increase. 

Owing  to  the  inadvisability  of  extending  the  piers,  and  the  fact  that 
considerable  portions  of  the  old  piers  are  in  very  bad  condition,  the 
amount  of  appropriation  of  March  8,  1899,  for  this  improvement  is  to 
be  expended  lor  maintenance  by  rebuilding  a  part  of  west  pier.  Pro- 
posals for  the  work  were  invited  by  public  advei-tisement  dated  June 
21, 1900. 

It  is  estimated  that  a  section  186  feet  long  may  be  rebuilt  with  funds 
now  available.  A  further  length  of  about  1,000  feet  of  west  pier  and 
720  feet  of  east  pier  is  in  such  bad  condition  that  it  must  soon  be  rebuilt. 
The  cost  is  estimated  to  be  at  the  rate  of  $120  per  foot,  making  a  total 
of  $206,400. 

ENG  1900 38 
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July  1,  1899  balance  unexpended $25,000.00 


July  1,  1900,  balance  unexpended 25,000.00 

July  1,  1900,  outstanding  liabilities 58. 55 


July  1,  1900,  balance  available 24,941.45 


Amount  (estimated)  required  for  completion  of  existing  project 117, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  endmgJune  30, 

1902,  for  maintenance  of  improvement,  in  addition  to  the  balance 

availableJuly  1,1900.,.: 50,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 

of  1899,  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  PP  5.) 

6.  Black  Biver  {Lorain)  Ilarbor^  Ohio. — In  its  natural  condition  the 
depth  of  water  at  the  mouth  of  Black  River  did  not  exceed  ^  feet. 
The  mouth  was  occasionally  closed  by  a  sand  bar,  and  it  was  in  this 
condition  in  1828  when  the  first  project  for  improvement  was  adopted. 

The  project  of  improvement  was  to  construct  parallel  piers  of  tim- 
ber work  filled  with  stone  to  check  the  movement  of  sand,  and  by  con- 
fining the  currents  to  maintain  an  increased  depth  in  the  channel.  The 
?iers  rested  upon  or  very  near  the  surface  of  the  bottom  of  the  lake, 
he  piers  have  been  repaired,  portions  have  been  rebuilt,  and  additions 
have  been  made  to  extend  the  outer  ends  to  deeper  water,  keeping  pace 
as  far  as  possible  with  the  changing  conditions  and  increasing  demands 
of  commerce  with  no  radical  change  in  original  plans  until  1897. 

The  east  pier  was  extended  40  feet  in  1893,  and  west  pier  72  feet  in 
1895.  All  subsequent  expenditures  to  June  30,  1899,  were  for  main- 
tenance by  repairs  or  rebuilding. 

Expenditures  for  construction  and  maintenance  from  1828  to  June 
30,  1899,  were  $292,20477. 

The  east  pier  was  then  approximately  1,662  feet  long,  and  the  west 
pier  1,896  feet  long.  There  was  a  good  channel  of  18.5  feet  depth  at 
mean  lake  level. 

In  compliance  with  requirements  of  the  river  and  harbor  act  of  June 
3, 1896,  a  report  of  a  survey  and  an  estimate  of  cost  of  improvements, 
with  a  view  to  providing  better  access  to  the  harbor  and  tne  safety  of 
boats  therein,  was  submitted  to  the  Secretary  of  War  November  1, 
1897.  The  report  was  printed  in  House  Doc.  No.  131,  Fifty -fifth  Con- 
gress, second  session,  and  in  the  Annual  Report  of  the  Chief  of  Engi- 
neers for  1898,  page  2717.     Estimated  cost  was  $695,500. 

Two  breakwaters  were  recommended  upon  the  larger  (B)  of  two 
plans  which  were  shown  upon  map  with  the  report.  The  project  also 
includes  extending  east  pier  100  feet,  rebuilding  1,880  linear  feet  of  old 
piers,  and  dredging  protected  areas  to  a  depth  of  20  feet. 

The  river  and  harbor  act  of  March  3, 1899,  appropriated  $50,000  for 
the  improvement  and  authorized  the  making  of  contracts  to  complete 
the  project  (B)  ''not  to  exceed  in  the  aggregate  $600,000,  exclusive  of 
the  amount  herein  and  heretofore  appropriated." 

As  the  deepening  of  the  channel  to  20  feet  under  the  project  was 
immediately  needed,  a  separate  contract  was  executed  m  October, 
1899,  for  that  part  of  the  project.  Dredging  was  commenced  in 
November,  1899,  and  will  be  completed  early  in  the  season  of  1900. 
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There  is  now  a  channel  depth  of  20  feet  between  the  pierc  and  extend- 
ing to  deeper  water  in  the  lake. 

Subsequent  to  the  date  at  which  the  estimate  of  cost  of  project  was 
submitted,  prices  of  materials  were  very  much  advanced,  and  in  the 
item  of  pine  timber,  the  diflSculty  of  obtaining  large  amounts  of  the 
sizes  necessary  for  such  construction  grew  to  be  practically  insur- 
mountable. 

It  therefore  became  necessary  to  devise  plans  in  which  the  break- 
waters should  be  entirely  of  stone,  or  at  least  should  avoid  the  use  of 
timber  in  superstructures. 

March  17,  1900,  proposals  were  invited  for  the  entire  work  neces- 
sary to  complete  tne  project,  except  the  dredging  which  had  been 
previously  i:>rovided  for  under  a  separate  contract.  Proposals  were 
opened  April  16.  The  lowest  bid  received  exceeded  in  the  aggregate 
the  limit  authorized  by  law,  and  all  "proposals  were  therefore  rejected. 

Under  authority  granted  by  the  emergencv  act  of  June  6,  1900, 
proposals  are  to  be  invited  for  completing  all  of  the  project  which  • 
now  remains  to  be  let  by  contract,  except  the  main  part  of  east  break- 
water. A  continuous  contract  will  be  awarded  for  completing  the 
extension  and  rebuilding  of  piers,  and  constructing  the  west  break- 
water and  the  two  pierheads,  provided  the  proposals  received  are  at 
such  prices  that  the  work  can  be  completed  at  a  cost  not  exceeding 
the  limit  fixed  by  law.  The  limit  of  cost  thus  fixed  for  the  part  of 
project  for  which  proposals  will  soon  be  invited  is  $493,350. 

The  estimated  cost  of  constructing  east  breakwater  of  stone  is 
$190,000,  which  added  to  amount  authorized  for  completing  the  other 
part  of  project,  including  dredging  ($22,000),  makes  the  estimate  for 
entire  project  $705,350,  of  which  $175,000  has  been  appropriated. 
For  detailed  statement  attention  is  invited  to  report  of  oflicer  in  charge 
of  the  improvement  (see  Appendix  P  P  6). 

The  commerce  of  the  harbor  of  Lorain,  Ohio,  has  been  constantly 
increasing.  In  1899  the  receipts  by  water  exceeded  1,100,000  tons; 
the  total  of  receipts  and  shipments  was  1,423,157  tons. 

July  1,  1899,  balance  unexpended 150,000.00 

Amount  appropriated  by  sundry  civil  act  approved  June  5,  1900 125, 000. 00 

175,000.00 
June  30,  1900,  amount  expended  during  fiscal  year 8, 395. 58 

July  1,  1900,  balance  unexpended 166, 604. 42 

July  1,  1900,  outstanding  liabilities $2,333.26 

July  1,  1900,  amount  covered  by  uncompleted  contracts 9, 000. 00 

11,333.26 

July  1,  1900,  balance  available 155,271.16 

I  Amount  (estimated)  required  for  completion  of  existing  project 530, 350. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1902,  in  addition  to  the  balance  available  July  1, 1900 150, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Apperdix  P  P  6.) 

7.  Cleveland  Ha/rhor^  Ohio, — ^The  harbor  of  Cleveland,  Ohio,  con- 
sists of  two  very  distinct  parts.  The  main  portion,  which  is  used  for 
business  purposes,  is  in  the  navigable  portion  of  the  Cuyahoga  River 
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and  a  branch  known  as  the  "Old  River  Bed,"  all  inside  of  the  present 
shore  line.  All  of  the  channel  above  the  bridge  of  the  Lake  Shore 
and  Michigan  Southern  liailway,  which  occupies  a  position  practically 
coincident  with  the  shore  line  of  1826,  has  been  improved  and  main- 
tained under  the  direction  of  the  city  authorities. 

Previous  to  1825  no  improvements  had  been  made  and  the  mouth  of 
the  river  had  no  permanent  location  nor  reliable  de^th.  The  river,  at 
different  times,  flowed  into  Lake  Erie  at  various  points,  the  extremes 
of  which  were  more  than  three-fourths  of  a  mile  apart.  This  condition 
was  caused  by  the  sand  which  drifted  and  formed  a  long  point  or  spit 
projecting  from  the  east  side  and  forcing  the  river  to  toke  its  course 
westward  to  the  end  of  the  j)oint.  At  times  the  mouth  of  the  river  was 
closed  entirely  during  brief  intervals  until  a  freshet  or  other  increased 
flow  would  result  in  a  new  break  through  the  bar. 

In  1826,  when  improvements  were  first  undertaken,  the  spit  extended 
westward  beyond  the  present  west  pier,  and  the  middle  of  the  river 
was  about  700  feet  west  of  its  present  location.  The  plan  of  improve- 
ment contemplated  rectifying  the  channel  so  that  it  would  lead  more 
directly  into  the  lake,  and  to  make  the  new  location  permanent  by 
piers  to  confine  the  channel  across  the  bar  and  into  the  lake  on  each 
side. 

The  piers  were  repaired  and  extended,  parts  were  rebuilt,  and  the 
channel  was  made  deeper  and  maintained  by  dredging,  as  necessities 
arose,  with  no  change  in  the  general  method  of  improvement  until  1875, 
at  which  time  the  total  expenditure  had  been  $346,881.61. 

In  1875  a  project  was  adopted  for  a  breakwater  in  5  fathoms  of  water. 
West  breakwater  was  conmienced  in  1876  and  completed  in  1883,  a 
total  length  of  7,130  feet.  East  breakwater  was  commenced  in  1888 
and  contmued  at  intervals  until  1893,  when  its  length  was  2,494.6  feet. 
In  1895  an  opening  of  200  feet  was  made  in  shore  arm  of  west  break- 
water as  a  sanitary  measure.  In  1896  a  project  for  completing  certain 
improvements  was  approved  by  Congress,  and  contracts  for  me  work 
were  authorized  at  a  total  cost  not  to  exceed  $1,354,000. 

These  improvements,  embodie'd  in  the  latest  project,  involve  the 
completion  of  east  breakwater,  covering  an  extension  oi  about  £  ,000  feet; 
removing  superstructure  of  old  west  breakwater  to  a  depth  of  2  to  3 
feet  below  water  level  and  replacing  it  with  a  superstructure  of  concrete 
masonry;  reenforcing  cribs  below  the  masonry;  sheathing  face  of  east 
breakwater;  removing  and  rebuilding  east  and  west  piers,  and  widen- 
ing the  mouth  of  the  river.  The  part  of  project  which  includes  river 
widening  was  authorized  upon  the  basis  of  report  and  estimate  predi- 
cated upon  an  assurance  that  the  land  necessary  for  the  purpose  would 
be  transferred  to  the  United  States  free  of  cost. 

In  July,  1898,  a  portion  of  the  land  extending  to  the  lake  from  a 
line  about  100  feet  north  of  the  railroad,  was  donated  and  deeded  to 
the  United  States  by  the  city  of  Cleveland. 

The  river  and  harbor  act  of  March  3, 1899,  appropriated  $75,000 
for  dredging.  A  contract  for  dredging  in  the  harbor  to  a  depth  of  21 
feet  was  approved  July  7,  1899. 

The  total  of  all  expenditures  for  improving  Cleveland  Harbor  from 
1825  to  June  30,  1899,  was  $1,949,076.85. 

June  30, 1899,  under  the  project  of  1896,  the  riprap  foundation  of  east 
breakwater  had  been  completed,  and  one  crib  216  feet  long  of  east 
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breakwater  extension  had  been  placed  and  filled  with  stone.  The 
superstructure  of  west  breakwater  had  been  removed  to  a  mean  depth 
of  2.5  feet  below  mean  water  level  and  replaced  with  a  concrete  super- 
structure 1,200  feet  in  length  which  was  complete,  and  330  feet  more 
in  various  stages  of  progress.  The  face  of  timber  walls  of  west  break- 
water had  been  sheath^  with  oak  over  a  length  of  about  1,400  feet 
and  waling  strips  of  oak  had  been  secured  to  concrete  on  harbor  side. 
Foundations  for  a  length  of  1,440  linear  feet  of  new  west  pier  had  been 
prepared  and  five  cribs  each  288^feet  in  length  had  been  sunk  in  posi- 
tion and  filled  with  stone.  A  buttress  crib  100  feet  long  and  60  feet 
wide  had  also  been  placed  in  position  on  west  side  of  new  pier,  and  a 
storehouse  had  been  placed  upon  it. 

Foundation  ior  east  breakwater  had  been  completed. 

The  main  channel  to  harbor  had  sufficient  depth  to  accommodate  the 
largest  vessels,  but  the  areas  inside  of  breakwaters  on  each  side  of 
channel  had  been  very  much  filled,  so  that  the  water  was  so  shallow  as 
to  cause  great  inconvenience. 

During  the  past  fiscal  year,  under  the  contract  for  west  breakwater, 
the  work  has  progressed  so  that  at  the  end  of  the  year  the  entire  length 
completed  was  1,140  feet  on  shore  arm  and  1,260  leet  on  the  lake  front. 
A  farther  distance  of  100  feet  on  shore  arm  was  completed  except 
parapet. 

The  east  breakwater  has  been  extended  864  feet. 

The  west  pier  has  821.31  linear  feet  of  concrete  superstructure  com- 
pleted; the  concrete  blocks  are  in  position  on  the  remaining  part  of  the 
total  length  of  1,440  feet  of  cribs. 

Under  the  contract  f  oi:  dredging  the  channel  between  piers  north  of 
railroad  bridge,  and  thence  to  harbor  entrance,  and  nearly  the  entire 
area  between  east  breakwater  and  harbor  line,  have  been  dredged  to  a 
depth  of  21  feet. 

As  the  appropriations  for  the  works  under  continuous  contract  and 
for  dredging  were  made  under  different  acts  of  Congress  for  different 
purposes,  the  money  statements  are  separately  submitted. 

Tne  emergency  nver  and  harbor  act  of  June  6,  1900,  provided  for 
a  preliminary  examination  and  survey  of  Cleveland  Harbor,  Ohio, 
"with  a  view  to  the  further  improvement  of  said  harbor:  First,  by 
such  additional  construction  or  extension  as  may  be  necessary  to  pro- 
vide a  safer  and  better  entrance  for  vessels  at  the  main  entrance  to  the 
breakwater  of  said  harbor;  second,  to  provide  such  additional  harbor 
room  as  may  be  found  necessary  by  an  extension  eastward  of  the 
breakwater  now  under  construction  in  said  harbor." 

The  depth  of  water  at  Cleveland  Harbor  is  sufficient  for  the  largest 
vessels  on  the  lakes  when  the  water  is  smooth.  In  storms  difficulty  is 
experienced  at  the  entrance  because  of  increased  seas  and  strong  cur- 
rents caused  by  reactions  on  the  breakwaters. 

The  freight  tonnage  of  Cleveland  Harbor  is  very  large.  In  1899 
the  total  of  receipts  and  shipments  reported  was  7,390,921  tons.  The 
tonnage  is  increasing.  ^ 


Digitized  by  VjOOQIC 


598         REPORT   OP   THE   CHIEF   OP   ENGINEERS,  U.  S,  ARMY. 


PROJECT   UNDER  CONTINUOUS  CONTRACT. 


July  1,  1899,  balance  unexpended $548,554.76 

Amount  appropriated  by  sundry  civil  act  approved  June  6,  1900 175, 000. 00 


723, 554.  76 
June  30,  1900,  amount  expended  during  fiscal  year 208,090.83 


July  1,  1900,  balance  unexpended 515,463.93 

July  1,  1900,  outstanding  liabilities , $23,556.02 

July  1,  1900,  amount  covered  by  imcompleted  contracts 569, 678. 65 

593, 234. 67 


Amount  (estimated)  required  for  completion  of  existing  project 353, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  endmg  June  30, 

1902,  in  addition  to  the  balance  unexpended  "D^uly  1, 1900 100, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

DREDGING   CHANNEL  TO   A   DEPTH   OP  21    FEET. 

July  1,  1899,  balance  unexpended $75, 000.  00 

June  30,  1900,  amount  expended  during  fiscal  year 57,  111.  12 


July  1,  1900,  balance  unexpended : 17,888.88 

July  1,  1900,  outstanding  liabilities $4,973.61 

July  1,  1900,  amount  covered  by  uncompleted  contracts 12, 000. 00 

16,973.61 


July  1,  1900,  balance  available i 915.27 


Amount  (estimated)  required  for  completion  of  existing  project 160, 300. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1902,  in  addition  to  the  balance  available  Jul v  1 ,  1900 160, 300. 00 

Submitted  in  compliance  with  requirements  oi  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  PPT.) 

8,  Faivpart  Harbor^  Ohio. — The  harbor  of  Fairport,  Ohio,  is  in  the 
Grand  River,  at  and  near  its  mouth.  Before  the  improvement  was 
commenced  the  depth  across  the  bar  was  variable  and  unceilain,  and 
when  the  improvement  was  undertaken  in  1825  the  mouth  of  the 
river  was  entirely  closed  by  the  sand  bar. 

The  original  project  of  improvement  consisted  of  parallel  piers  of 
crib  work  filled  with  stone,  about  200  feet  apart,  extending  across  the 
bar  into  the  lake  to  confine  the  currents,  check  the  drifting  sand,  and 
thus  maintain  a  navigable  depth  of  wat-er  in  the  channel.  The  piers 
have  been  repaired  and  rebuilt  as  necessities  have  required,  the  chan- 
nel has  been  deepened,  and  the  depths  many  times  restored  by 
dredging. 

The  cost  of  maintenance,  especially  of  dredging  for  restoration  of 
channel  depths,  has  been  a  very  large  item  in  the  total  expenditures, 
because  at  this  place  the  formation  of  bars  across  the  channel  occurs 
to  a  greater  extent  than  at  any  other  port  on  Lake  Erie. 

The  last  extension  of  piers  was  in  1893,  since  which  all  expenditures 
have  been  for  maintenance. 
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The  total  of  expenditures,  1825  to  June  30,  1899,  was  $378,808.86. 
The  west  pier  was  then  approximately  2,370  .feet  long,  and  the  east 

{)ier  1,765  feet  long  from  original  shore  line.  At  present  the  shore 
ine  on  west  side,  owing  to  the  accumulation  of  sand,  is  about  1,700 
feet  outside  its  original  position.  On  the  east  side  a  length  of  about 
650  feet  of  the  pier  is  in  the  possession  of  railroad  and  dock  compa- 
nies', which  have  repaired  and  rebuilt  parts  at  their  own  convenience. 
The  channel  between  piers  usually  has  depths  from  19  to  20  feet. 

A  dredge  was  employed  in  July  and  August,  1899,  and  from  April 
24  to  June  11,  1900,  in  restoring  channel  depths.  June  30,  1900,  the 
depth  in  channel  had  been  restored  to  a  depth  of  20  feet  over  full  width 
between  piers  and  250  feet  wide  outside  of  piers  across  the  first  bar. 
The  channel  across  the  second  bar  is  very  narrow,  and  dredging  is  now 
much  needed.  Vessels  can  enter  the  harbor  drawing  18  feet  of  water, 
the  mid-channel  depth  being  nowhere  less  than  20  feet  at  mean  lake 
level. 

Expenditures  of  the  fiscal  year  have  been  for  maintenance  of  chan- 
nels. An  allotment  of  $3,000,  from  appropriation  by  the  emergency 
river  and  harbor  act  of  June  6,  1900,  was  made  July  31,  1900,  for 
dredging  in  Fairport  Harbor. 

The  river  and  harbor  act  of  June  3,  1896,  appropriated  $30,000  for 
the  improvement,  and  provided  that  of  the  amount  ''not  less  than 
twenty  thousand  dollars  shall  be  applied  toward  the  construction  of  a 
breakwater  according  to  the  project  submitted  April  third,  eighteen 
hundred  and  ninety-six." 

The  project  contemplates  the  construction  of  two  breakwaters,  con- 
verging toward  the  lake.  The  expenditure  of  $20,000  only,  to  com- 
mence the  breakwaters,  would  not  permit  of  constructing  a  section 
sufficiently  large  to  be  of  any  practical  service,  and  its  proportional  cost 
would  be  increased.  It  would  furthermore  be  subject  to  injuries  and 
deterioration  before  it  would  become  of  service.  The  expenditure  of 
this  sum  was  therefore  deferred  until  additional  funds  for  the  purpose 
were  made  available. 

The  act  of  March  3,  1899,  having  appropriated  $100,000  for  continu- 
ing the  improvement,  a  contract  was  approved  August  4,  1899,  for 
constructing  a  section  of  west  breakwater. 

The  amount  available  for  construction  has  been  necessarily  limited 
to  approximately  $112,000,  because  of  expenses  of  maintenance.  The 
estimated  amount  which  can  be  built  witn  available  funds  is  864  feet. 
This  will  be  completed  during  the  season  of  1900. 

Owing  to  the  great  advance  in  price  of  timber  and  iron,  it  has  been 
found  necessary  to  use  other  materials  in  the  construction  of  the  break- 
waters after  completing  the  work  liow  under  contract.  This  has  neces- 
sarilj/^  increased  the  estimate  of  cost  for  completion  of  the  project. 

Fairport  Harbor  has  a  large  receiving  ana  shipping  business  in  iron 
ore  ana  coal,  with  a  considerable  amount  of  grain  and  general  merchan- 
dise. The  total  of  receipts  and  shipments  in  1899  amounted  to 
1,720,283  tons. 

A  considerable  expense  has  heretofore  been  required  annually  for 
dredging  to  maintain  channels.  Old  piers  are  also  in  need  of  exten- 
sive repairs  and  rebuilding.  For  full  details  attention  is  invited  to 
the  report  of  the  officer  in  charge  of  the  improvement. 
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July  1,  1899,  balance  unexpended $127,064.67 

June  30,  1900,  amount  expended  during  fiscal  year 7,591.06 

July  1,  1900,  balance  unexpended i 119,473.61 

July  1,  1900,  outstanding  liabilities $4,657.11 

July  1,  1900,  amount  covered  by  uncompleted  contracts 112, 000. 00 

116,557.11 

July  1,  1900,  balance  available ..! 2,916.50 


Amount  (estimated)  required  for  c<»nnletion  of  existing  project 480, 000. 00 

Amount  that  can  be  profitably  expenaed  in  fiscal  year  ending  June  30, 

1902,  for  works  of  improvement  and  for  maintenance,  in  addition  to 

the  balance  available  Juljrl,  1900 210,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867,  of^section  7  of  the  river  and  harbor  act 

of  1899,  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  P  P  8.) 

9,  Ashtabvla  Harbor^  Ohio. — Previous  to  1826  the  natural  conditions 
at  the  mouth  of  the  river  were  widely  varied  under  the  action  of  storms 
on  the  lake  and  of  freshets  in  the  nver.  The  ^eatest  possible  depth 
was  9  feet  to  underlying  rock  near  the  shore  line,  and  the  depth  was 
at  times  reduced  to  2  feet  or  less  by  the  formation  of  sand  bars. 

The  original  project  for  the  improvement  adopted  in  1826  consisted 
of  constructing  two  parallel  piers  commencing  near  the  shore  line  and 
extending  outward  into  the  laKe,  with  a  view  of  checking  the  movement 
of  sand  along  the  shore  and  of  confining  the  currents  of  the  river  to 
remove  the  bar  across  the  channel. 

The  piers  were  subsequently  repaired,  renewed,  and  extended,  and 
the  channel  was  made  deeper  by  dredging  the  sand  and  shaly  rock, 
without  any  radical  change  in  the  principle  or  plan  of  the  work  until 
1895. 

The  following  extract  is  taken  from  the  Annual  Report  of  the  Chief 
of  Engineers  for  1898,  page  450: 

In  1891  the  depths  were  17  feet  and  the  original  plan  was  modified  by  adopting  a 
project  to  widen  the  outer  part  of  channel  to  213  feet,  to  extend  piers  to  a  depth  of 
22  feet,  and  to  remove  the  rock  to  a  depth  of  20  feet 

The  project  of  1"891  was  but  partially  carried  out  when  the  river  and  harbor  act  of 
August  18,  1894,  provided  for  a  survey  with  a  view  to  making  it  a  harbor  of  refuge 
and  increasing  its  capacity  for  the  purposes  of  commerce.  The  report  was  submitted 
to  Congress  in  Annual  Keport  of  the  Chief  of  Engineers,  1895,  pages  3122  to  3126, 
with  map.  The  project  modified  the  previous  plan  in  regard  to  length  of  piers,  and 
recommended  the  construction  of  two  breakwaters  converging  towud.  the  lake,  the 
outer  ends  400  feet  apart  in  water  29  feet  deep. 

The  amount  expended  for  construction  and  maintenance  from  1826 
to  June  30,  1899,  was  $662,888.56. 

The  widths  between  piers  north  of  Lake  Shore  Canal  and  Slip  had, 
previous  to  June  30,  1899,  been  increased  to  213  feet,  and  all  the  rock 
and  ov^erlying  material  had  been  removed  to  a  depth  of  20  feet,  extend- 
ing from  the  county  bridge  to  deep  water  of  the  lake.  A  section  of 
west  breakwater  432  feet  long  at  its  southerly  end  had  been  completed. 

During  the  year  ending  June  30,  1900,  the  dredging  of  bar  for 
restoration  of  channel,  which  was  in  progress  at  the  beginning  of  the 
fiscal  year,  was  completed.  The  section  of  breakwater  alreiSy  con- 
structed has  very  noticeably  modified  the  bar  and  made  its  formation 
less  rapid.  In  the  spring  of  1900  the  formation  was  sufficient  to  be 
an  encroachment  upon  and  injury  to  the  channel,  but  not  enough  to 
prevent  the  entrance  and  departure  of  loaded  vessels  having  a  maxi- 
mum draft  of  18  feet. 
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Owing  to  the  great  advance  in  prices  of  materials  entering  into  the 
construction  of  breakwaters  of  timber,  iron,  and  stone,  ad<^  to  the 
scarcity  of  suitable  timber,  the  oflicer  in  charge  of  the  improvement 
reconunended  in  1899  that  a  part  of  the  work  should  be  constructed 
entirely  of  stone  dumped  in  place  and  covered  with  a  heavy  paving. 
The  subject  was  referred  to  a  Board  of  Officers  of  the  Corps  of  Engi- 
neers, to  whose  report,  in  appendix  herewith,  attention  is  invited. 

The  preparation  of  new  plans  and  specifications  for  completing  the 
work  under  continuous  contract  was  completed,  and  in  April,  19W,  a 
contract  was  awarded  to  the  lowest  bidder  f oi*  tne  work. 

The  breakwaters  are  to  be  of  stone,  with  pierheads  of  timber,  iron, 
and  stone,  surmounted  by  concrete,  as  bases  for  light-houses  or  bea- 
cons at  the  outer  ends. 

Ashtabula  Harbor  is  one  of  the  largest  receiving  and  shipping  ports 
for  coal  and  iron  on  Lake  Erie.  In  the  year  1900  the  total  of  receipts 
and  shipments  amounted  to  4,662,232  tons. 

The  completion  of  the  breakwaters  will  insure  an  entrance  in  deep 
water  to  a  protected  area  outside  of  the  piers,  and  will  doubtless 
entirely  prevent  the  formation  of  such  bars  as  are  due  to  the  action 
of  seas  from  storms  on  the  lake. 

Work  under  contract  is  to  be  commenced  before  the  close  of  the 
season  of  1900. 

The  cost  of  maintenance  as  estimated  includes  the  rebuilding  of 
most  of  the  west  pier,  and  repairs  to  the  remaining  portion  in  addition 
to  an  estimate  of  $8,CK)0  for  maintenance  of  channel  depths. 

An  allotment  of  ^,000  from  appropriation  by  emergency  river  and 
harbor  act  of  June  6, 1900,  was  made  June  30,  1900,  for  dredging. 

July  1,  1899,  balance  unexpended $49,512.65 

Amount  appropriated  by  sundry  civil  act  approved  June  6,  1900 110, 000. 00 

159,512.65 

June  30,  1900,  amount  expended  dunng  fiscal  year 6,520.82 

m  

July  1,  1900,  balance  unexpended 152,991.83 

July  1,  1900,  outstanding  liabilities 17.75 

July  1,  1900,  estimated  amount  covered  by  uncompleted  con- 
tracts  407,410.11 

407, 417. 86 

Amount  (estimated)  required  for  completion  of  existing  project 320, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1902,  in  addition  to  the  balance  unexpended  July  1,  1900: 

For  works  of  improvement 200, 000. 00 

For  maintenance  of  improvement 10,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 
of  1899,  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  r  P  9.) 

10.  Canneavt  Uwrbcyr^  Ohio, — ^The  improvement  of  Conneaut  Creek 
was  commenced  under  an  appropriation  approved  March  %  1829,  for 
improving  the  creek  by  removing  the  bar  at  its  mouth.  Under  ordi- 
\\»xy  conmtions  the  depth  over  the  bar  was  about  2  feet. 

The  method  of  improvement  was  by  piers  of  timber  and  stone  to 
confine  the  channel  across  the  bar.  From  1829  to  1880  there  was 
expended  in  construction  and  maintenance  the  sum  of  $112,629.39. 
No  further  appropriations  were  made  until  1892. 


210,000.00 
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In  1893  the  piers  were  old,  worn,  and  rotten,  and  the  channels *1Sad 
refilled  and  were  too  shallow  to  float  anything  larger  than  the  sail- 
boats used  in  fishing. 

Under  the  acts  of  July  13,  1892,  and  February  24,  1893,  a  project 
was  adopted  to  construct  parallel  piers  200  feet  apart  and  of  suflicient 
length  to  extend  to  a  deptn  of  17  f^t  in  the  lake. 

Tne  present  project,  adopted  in  1896,  contemplates  the  construction 
of  two  breakwaters  converging  toward  the  lake  in  such  manner  as  to 
deflect  the  seas  from  the  entrance,  so  that  the  formation  of  a  bar  of 
sand,  moved  bv  action  of  the  waves,  will  be  prevented,  and  the  entrance 
be  made  easy  lor  vessels.  The  project  also  contemplates  a  small  exten- 
sion to  east  pier  and  the  dredging  of  protected  areas  to  a  depth  of  20 
feet. 

The  estimated  cost,  exclusive  of  maintenance,  is  $610,000. 

The  amount  expended  for  construction  and  maintenance  to  June  30, 
1899,  was: 

1829  to  1880 : 1112,629.39 

1892  to  1899 120,127.25 

Total 232,756.64 

The  channel  200  feet  wide  between  piers  had  been  made  20  feet  deep, 
but  is  subject  to  variations  due  to  the  drifting  of  sand,  so  that  dredg- 
ing is  required  for  its  maintenance. 

Four  hundred  feet  of  west  pier  24  feet  wide,  600  feet  of  the  east  pier 
18  feet  wide,  626  feet  of  pile  revetment  inside  of  shore  line,  and  282 
feet  of  shore  end  of  west  breakwater  24  feet  wide,  with  base  36  feet 
wide,  had  been  completed  with  the  close  of  the  season  of  1897. 

In  the  summer  of  1898  the  Pittsburg,  Bessemer  and  Lake  Erie 
Eailroad  Company,  whose  terminal  is  at  the  harbor,  removed  all  the 
old  pier  and  underlying  rock  in  the  channel  to  a  depth  nowhere  less 
than  20  feet. 

June  30, 1899,  there  was  a  good  channel  to  and  between  piers  exceed- 
ing 18  feet  in  depth.  In  June  and  July,  1899,  the  channel  through  the 
bar  near  outer  end  of  piers  was  restored  to  a  depth  of  20  feet  by 
dredging. 

In  October,  1899,  the  bar  across  channel  had  again  been  formed  and 
it  was  once  more  restored  by  dredging. 

A  contract  was  approved  August  9,  1899,  for  continuing  construc- 
tion of  west  breakwater  as  far  as  pi^acticable  with  funds  available  for 
the  purpose;  the  amount  is  about  $88,000  in  addition  to  expense  of 
engineering  and  superintendence,  with  an  amount  to  cover  possible 
losses  in  course  of  construction. 

The  length  of  breakwater  which  can  be  built  during  the  season  of 
1900  is  estimated  to  be  756  linear  feet;  it  is  to  be  completed  on  or 
before  November  15,  1900. 

All  expenses  of  the  past  year  have  been  for  maintenance. 

In  1892  there  was  no  commerce  at  this  port.  In  1899,  865  vessels 
entered,  868  vessels  departed,  and  the  total  of  freights  by  water  was 
2,611,711  tons.     The  value  of  exports  alone  was  $1,394,666. 

Vessels  could  enter  and  leave  the  harbor  in  June,  1900,  drawing  18 
feet  of  water.  The  channel  had,  however,  been  much  narrowed  and 
made  very  shoal  on  the  sides,  so  that  dredging  was  needed  for  its  resto- 
ration.    An  allotment  of  $3,000,  from  appropriation  by  the  emei*gency 
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river  and  harbor  act  of  June  6,  1900,  was  made  June  30,  1900,  for 
dredging  in  Conneaut  Harbor. 

July  1, 1899,  balance  unexpended $99,872.76 

June  30,  1900,  amount  expended  during  fiscal  year 4, 707. 19 

July  1,  1900,  balance  iinexpended 95, 166. 56 

July  1,  1900,  outstanding  liabilities 127.68 

July  1 ,  1900,  amount  covered  by  uncompleted  contracts 88, 000. 00 

88,027.68 

July  1, 1900,  balance  available 7,137.88 

Amount  (estimated)  required  for  completion  of  existing  project 407, 000, 00 

Amount  that  can  be  profitably  expenaed  in  fiscal  year  ending  June  30, 
1902,  in  addition  to  the  balance  available  July  1,  1900: 

For  works  of  improvement $200, 000. 00 

For  maintenance  of  improvement 10, 000. 00 

210, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 
of  1899,  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  P  P  10.) 

11.  Hemoving  sunken  vessels  or  craft  obstructmg  or  ervdangermq  nam- 
gdtion. — {a)  Wreck  of  schooner  Benson, — In  June,  1899,  the  schooner 
BeTison^  loaded  with  800  tons  of  coal,  sunk  in  Lake  Erie  near  the  outer 
end  of  channel  over  outer  bar  at  Sandusky,  Ohio. 

Efforts  were  made  by  owners  to  remove  the  schooner  and  cargo, 
without  success,  and  in  September,  1900,  the  schooner  was  abandoned. 

The  removal  of  the  wreck  was  therefore  authorized  under  provisions 
of  sections  19  and  20  of  the  river  and  harbor  act  of  March  3, 1899,  and 
a  contract  for  its  removal  at  public  expense  was  made.  The  work  was 
reported  as  completed  May  28, 1900.  A  complete  survey  of  the  loca- 
tion must,  however,  be  made  before  payment  for  the  work.  The  sur- 
vey has  been  delayed  by  more  important  work  for  the  survey  steamer 
and  party. 

{h)  Wreck  of  schooner  Laura  Wller. — In  October,  1899,  the  schooner 
Laura  Miller.^  loaded  with  coal,  sunk  in  Lake  Erie,  near  the  outer  end 
of  straight  channel  through  Maumee  Bay. 

The  wreck  was  so  located  as  to  form  an  obstruction  and  danger  to 
navigation,  and  its  removal  was  therefore  authorized  under  provisions 
of  section  19  of  the  river  and  harbor  act  of  March  3,  1899. 

On  the  27th  of  November,  1899,  the  wreck  was  entirely  removed. 
The  United  States  dredge  plant  was  employed  for  the  purpose. 

The  entire  expense  of  removing  this  wreck  was  $639.95. 

{c)  Wreck  of  schooner  H.  O,  Cleveland, — In  August,  1899,  the  schooner 
//.  G.  Cleveland  sunk  in  Lake  Erie,  in  water  60  feet  deep,  about  2^ 
miles  from  shore  and  b\  miles  westward  of  Cleveland  Harbor.  The 
spars,  rigging,  and  other  parts  were  a  danger  to  navigation. 

The  removal  of  the  wrecK  was  therefore  authorized  under  provisions 
of  section  19  of  the  river  and  harbor  act  of  March  3, 1899.  .A  contract 
.was  executed  for  the  removal  of  the  wreck  .to  a  depth  of  35  feet.  The 
work  was  completed  December  18,  1899. 

Entire  cost  of  removal  was  $568.08. 

(d)  Wreck  of  schooner  Onward, — The  schooner  On^ar^?  was  sunk  and 
abandoned  in  the  harbor  of  Port  Clinton,  Ohio,  in  the  summer  of  1898. 

The  harbor  room  being  restricted,  the  wreck  was  an  obstruction,  and 
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its  removal  was  therefore  authorized  under  provisions  of  section  19  of 
the  river  and  harbor  act  of  March  3,  1899.  A  contract  for  the  work 
was  executed  in  January,  1900.  The  wreck  was  floated  and  removed 
in  April,  1900. 

The  entire  cost  of  removing^  this  wreck  was  $100 

(See  Appendix  P  P  11.) 

EXAMINATIONS     REQUIRED     BY    EMERGENCY    RIVER    AND    HARBOR    ACT 
APPROVED  JUNE   6,    1900. 

The  local  officer  was  also  charged  with  the  duty  of  making  prelim- 
inary^ examinations  of  the  following  localities,  required  bv  the  emer- 
gency river  and  harbor  act  of  June  6,  1900,  and,  if  possible,  reports 
thereon  will  be  submitted  in  time  for  transmission  to  Congress  at  its 
next  session: 

1.  Cleveland  Harbor^  Ohio^  with  a  vi^ew  to  the  further  im^^rovefmerU 
of  said  harhor:  First^  hy  such  additional  construction  or  extension  as 
may  he  nece^mry  to  provide  a  safer  and  better  entrance  for  vessels  at  the 
main  eiitvanee  to  the  breakwater  in  said  harbor;  secona^  to  provide  such 
additional  harbor  room  as  may  be  found  necessary  by  anft  tension  east- 
ward of  the  breahioater  now  und^  construct/ion  in  said  harbor. 

2,  Sandmlry  Harbor^  Ohio^  with  a  view  to  obtaining  a^iA  main- 
taining  a  clmnnel  21  feet  deep  at  mean  lake  levels  with  a  width  of  IfiO 
feet  in  the  approaches  to  harbor  front  and  300  feet  in  the  Karbor 
cJiaruieh. 

IMPROVEMENT  OF  ERIE  HARBOR,  PENNSYLVANIA,  AND  OF  CERTAIN 
RIVERS  AND  HARBORS  "IN  WESTERN  NEW  YORK. 

This  district  was  in  the  charge  of  Mai.  Thomas  W.  Symons,  Corps 
of  Engineers.  Division  Engmeer,  Col.  G.  L.  Gillespie,  Corps  of 
Engineers. 

1.  Harbor  at  Erie^  Pa. — In  its  original  condition  the  harbor  of  Erie 
was  landlocked,  the  only  elitrance  being  to  the  east.  The  channel  was 
narrow  and  tortuous,  variable  in  position,  with  a  depth  of  about  6  feet 

The  original  project,  prepared  in  1823,  provided  for  closing  the  east- 
ern end  oj  the  harbor  by  means  of  a  breakwater  in  which  there  should 
be  an  opening  200  feet  wide,  and  for  extending  to  deep  water  in  the 
lake  two  parallel  piers,  one  on  each  side  of  the  opening.  The  project 
also  includes  the  necessary  work  of  dredging  to  keep  the  channel  open, 
making  the  necessaiy  repairs  to  existing  structures,  and  maintaining 
Presque  Isle  Peninsula. 

This  project  is  modified  by  the  river  and  harbor  act  of  March  3, 1899, 
and  now  requires  the  harbor  and  entrance  to  be  dredged  to  a  depth  of 
20  feet,  the  north  and  south  piers  to  be  extended  5W  and  1,000  feet, 
respectively,  and  four  protection  jetties  to  be  built  along  the  outer 
edge  of  Presque  Isle  Peninsula. 

The  estimated  cost  of  the  modified  project  is  $377,000,  and  $126,000 
has  been  appropriated  for  beginning  work. 

At  the  close  of  the  fiscal  year  1,210  feet  of  wooden  superstructure 
on  north  pier  had  been  replaced  with  concrete;  the  pier  had  been 
extended  510  feet;  one  protection  jetty  had  been  built;  the  channel 
dredged  20  feet  deep,  and  the  basin  partly  dredged. 

The  total  amount  expended  on  the  harbor  to  June  30,  1899,  was 
$917,086.40. 
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The  maximum  draft  that  coiild  be  carried  June  30,  1900,  over  the 
shoalest  part  of  the  locality  under  improvement  was  18  feet. 

The  following  table  gives  the  total  arrivals  and  departures  including 
tonnage  for  the  past  ten  years,  as  compiled  from  Annual  Reports  of 
the  Cnief  of  Engineers: 


Year. 

Number. 

Tonnage. 

Year. 

Number. 

Tonnage. 

1890 

2,694 
2,437 
2,180 
1,677 
2,687 

2,480,853 
2,343,566 
2,409,945 
1,701,542 
3,069,545 

1895 

2,936 
8,100 
3,133 
2,939 
8,200 

3,823i672 
8,634,842 
4,051,984 
3,939,019 
3,961,794 

1891 

1  1896 

1892 

1  1897 

1898; 

1898 

1894 

1  1899 

1 

July  1,1899,  balance  unexpended $154,498.72 

Jane  30,  1900,  amount  expended  and  repaid  during  fiscal  year 104, 186. 77 

July  1,  1900,  balance  unexpended 50,312.95 

July  1 ,  1900,  amount  covered  by  uncompleted  contracts 17, 478. 22 

July  1,  1900,  balance  available 32,834,73 

(Amount  (estimated)  required  for  completion  of  existing  project 252, 000, 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1902,  in  addition  to  the  balance  available  July  1,  1900 125,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acta  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  Q  Q  1.) 

£.  Ha/fboT  at  Dunkirk^  N,  Y. — ^The  harbor  at  Dunkirk  is  naturally  a 
simple  indentation  of  the  south  shore  of  Lake  Erie.  It  lies  between 
Point  Gratiot  on  the  west  and  Battery  Point  on  the  east.  Between 
the  two  points  is  a  distance  of  9,600  feet,  and  the  maximum  breadth  of 
the  bay  behind  the  line  of  the  two  headlands  is  3,600  feet.  The  gen- 
eral depth  of  water  in  the  bay  was  about  10  feet.  The  bav  is  under- 
laid with  rock  at  an  average  depth  of  15  to  16  feet.  The  omect  of  the 
improvement  is  to  form  an  artificially  protected  harbor  in  this  inden- 
tation or  bay. 

The  original  project  was  adopted  in  1827,  and,  with  its  subsequent 
modifications,  provided  for  the  construction  X)f  a  pier  running  out 
from  the  west  shore  of  the  indentation  and  a  detached  breakwater 
parallel  with  the  pier,  and  about  2,000  feet  distant  from  the  city  front. 
An  opening  between  the  two  structures  provided  a  harbor  entrance 
through  which  a  channel  leading  to  the  docks  was  to  be  deepened  to 
13  feet. 

In  1870  a  Board  of  Engineers  recommended  a  plan  which  provided 
for  a  detached  breakwater  2,860  feet  long,  one  part  of  which,  2,300 
feet  long,  was  to  be  nearly  parallel  with  the  shore;  the  other  part,  560 
feet  lotig,  to  be  nearly  parallel  with  the  axis  of  the  channel  entrance. 

This  breakwater  and  the  pier  already  built  were  to  form  the  harbor, 
and  the  old  channel  was  to  be  enlarged  to  170  feet  wide  and  13  feet 
deep. 

All  the  works  now  existent  at  Dunkirk  have  been  built  according  to 
this  plan.  The  project  adopted  by  Congress  and  provided  for  by  the 
river  and  harbor  act  of  June  3,  1896,  consists  in  completing  the  break- 
water as  before  planned  by  the  addition  of  360  feet  to  its  eastern  end 
and  adding  the  channel  arm,  560  feet  long,  and  in  addition  thereto 
dredging  an  entrance  channel  and  a  harbor  basin,  containing  in  all 
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about  65  acres,  to  a  depth  at  mean  lake  level  suitable  for  vessels  draw- 
ing 16  feet. 

The  river  and  harbor  act  of  June  3, 1896,  appropriated  $10,000  for 
the  work,  and  authorized  the  Secretary  of  War  to  enter  into  contract 
for  the  whole  work  at  a  cost  not  to  exceed  $398,258,  in  addition  to  the 
above  $10,000.  This  work  was  completed  in  1898  at  a  total  cost  of 
$389,060.55. 

The  total  amount  expended  on  the  harbor  to  June  30,  1899,  was 
$959,274.05. 

The  old  timber  breakwater  and  pier  will  soon  need  repair,  to  pro- 
vide for  which  an  estimate  is  submitted. 

The  maximum  draft  that  could  be  carried  June  30,  1900,  at  mean 
low  water  over  the  shoalest  part  of  the  locality  under  improvement 
was  17  feet. 

The  following  table  gives  the  total  arrivals  and  departures,  including 
tonnage,  for  the  past  ten  years,  as  compiled  from  Annual  Reports  of 
the  Chief  of  Engmeers: 


Year. 

Number. 

Tonnage. 

Year. 

Number. 

Tonnage. 

1890 

100 
96 
58 

137 
76 

22,496 
24,465 
13,756 
19,158 
18,763 

1896 

69 
42 
197 
180 
192 

15.660 

1891.           

1896 

12,160 
14,745 

1892 

1897 

1893         

1898 

22,005 

1891                         

1899 

82,783 

July  1,  1899,  balance  unexpended $3,063.83 

June  30,  1900,  amount  expended  and.  repaid  during  fiscal  year 1, 369. 73 

July  1,  1900,  balance  unexpended , 1, 694. 10 

Amount  that  can  be  profitabljr  expended  in  fiscal  year  ending  June  30, 
1902,  for  maintenance  of  improvement,  in  addition  to  tne  balance 
unexpended  July  1,  1900 20,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 
of  1899,  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  Q  Q  2.) 

S.  Harbor  at  Buffalo^  N.  Y, — Buflfalo  Creek  was  the  original  harbor 
of  the  port  of  Buffalo.  In  its  original  condition  it  was  shallow  and 
closed  by  a  gravel  bar  for  most  of  the  year.  The  original  project  for 
the  improvement  of  this  harbor  was  adopted  in  1826,  and  provided  at 
first  for  the  construction  of  piers  on  the  north  and  south  sides  of  Buf- 
falo Creek.  Subsequently  a  masonry  sea  wall,  running  south  from  the 
shore  end  of  the  south  pier,  was  proposed  and  built.  In  1868  a  detached 
breakwater  about  2,600  feet  lakeward  from  the  light-house,  to  extend 
south  a  distance  of  4,000  feet,  was  proposed  and  adopted.  In  1874  it 
was  determined  to  extend  this  breakwater  to  a  total  length  of  7,600 
feet.  This  breakwater  has  now  its  full  proposed  length,  the  final 
extension  of  806  feet  having  been  built  in  1893.  It  runs  parallel  with 
the  shore  and  about  half  a  mile  distant  from  it.  In  1874  it  was  also 
propjosed  to  build  a  shore  arm  to  the  breakwater,  the  inshore  end  to 
consist  of  pile  near  shore  and  crib  work  in  the  deeper  water.  Upon 
reaching  the  16-foot  contour  line  in  the  lake  this  shore  arm  was  planned 
to  continue  in  a  direction  making  an  angle  of  45  degrees  with  the  shore 
and  to  overlap  the  south  end  of  the  breakwater,  leaving  an  opening  of 
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150  feet.  In  1886  a  project  was  approved  for  replacing  with  concrete 
the  wooden  superstructure  as  soon  as  it  became  badly  decayed.  To 
date  3,879.13  feet  has  been  so  replaced. 

In  1896  a  new  project  was  adopted  for  the  improvement  of  Buffalo 
Harbor.  The  project  consists  of  the  abandonment  of  the  shore  arm, 
and  the  extension  of  the  breakwater  from  its  present  southern  end  to 
Stony  Point.  Tlie  report  of  the  Board  and  details  of  its  plans  are 
published  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1895, 
page  3153  et  seq.  The  river  and  harbor  act  of  June  3,  1896,  added 
to  the  project  of  the  Board  of  Engineers  by  providing  for  the  con- 
struction of  a  further  length  of  the  sand-catch  pier,  extending  it  to 
the  established  pierhead  line. 

The  project  now  in  force  for  the  improvement  of  Buffalo  Harbor  is: 

(1)  To  maintain  existing  structures,  making  the  requisite  minor 
repairs,  and  replacing  the  wooden  superstructure  of  the  breakwater 
with  concrete  when  necessary. 

(2)  To  build  an  extension  of  the  breakwater  from  its  present  south- 
em  end  to  Stony  Point,  leaving  the  necessary  openings  for  the  con- 
venience of  commerce. 

(3)  To  extend  the  sand-catch  pier  to  the  established  pierhead  line. 
As  long  as  only  minor  repairs  are  needed,  the  cost  of  maintenance 

of  existing  structures  is  estimated  at  $2,000  per.  year.     There  is  a 
stretch  of  1,015  feet  of  wooden  breakwater  lying  between  the  two. 
concreted  portions,  which  is  now  having  its  superstructure  replaced  ' 
with  concrete,  a  contract  for  the  work  having  been  made.     This  is  the 
portion  of  the  work  which  gave  the  most  trouble  in  building  and  where 
the  foundation  and  superstructure  are  the  most  insecure. 

A  new  concrete  superstructure  will  be  placed  on  1,400  feet  of  the 
south  pier  during  the  present  season,  the  work  having  been  advertised. 

The  total  amount  expended  by  the  United  States  on  the  impBovement 
of  Buffalo  Harbor  to  June  30,  1899,  was  $3,192,708.42. 

A  very  good  harbor  has  been  obtained;  the  principal  features  are 
north  and  south  piers  at  the  mouth  of  Buffalo  Creek,  in  which  most  of 
the  business  of  the  port  is  done;  also  an  outer  brea^ater  7,608.6  feet 
long,  built  of  timber  and  stone,  besides  the  breakwater  extension  now 
under  way. 

A  sea  wall  5,400  feet  long  was  built  along  the  lake  shore  south  of 
the  harbor  entrance,  and  a  sand-catch  pier  of  piles  and  stone,  1,147 
feet  long,  built  out  irom  the  shore. 

The  contractors  for  the  extension  of  the  breakwater  and  sand-catch 
pier  have  at  this  date  finished  the  sand  catch,  have  partially  built  5,000 
feet  of  stone  breakwater,  have  finished  the  Stony  Point  section  of  the 
timber-crib  breakwater,  and  have  nearly  completed  the  south  harbor 
section. 

On  April  28,  1898,  a  supplemental  contract  was  made  allowing  the 
contractors  to  procure  stone  from  Canada,  which  they  had  contracted 
to  procure  from  Lockport,  N.  Y.,  the  United  States  to  receive  a  rebate 
of  5  cents  i)er  ton  on  all  stone  so  procured. 

The  maximum  draft  that  could  be  carried  June  30,  1900,  at  mean 
low  water,  over  the  shoalest  part  of  the  locality  under  improvement 
was  20  feet.  The  commerce  of  Buffalo  is  enormous.  During  the  year 
the  arrivals  and  dejmrtures  of  vessels  by  lake  and  river  aggregated  in 
number  10,417  and  in  tonnage  10,481,043. 

The  arrivals  and  departures  of  canal  boats  by  the  Erie  Canal  were 
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7,606.  The  principal  receipts  by  lake  and  river  were  wheat,  com, 
flour,  oats,  iron  ore,  lumber,  copper,  pig  iron,  glucose,  lard,  and  pork. 
The  total  receipts  amounted  to  7,161,166  tons. 

The  shipments  by  lake  were  principally  coal,  dugar,  salt,  and  cement, 
and  aggregated  3,451,491  tons. 

For  comparison  the  following  table  is  given,  showing  a'^rivals  and 
departures  by  lake  and  canal  and  the  tonnage  for  the  past  five  years: 


Year. 

Lake. 

Canal. 

Number. 

Tonnage. 

Number. 

Tonnage. 

1895              

9,975 
10,446 
10,778 
10,708 
10, 417 

9,612,42. 
11,053,206 
11,299,091 
12,040,993 
10,481,043 

9,09. 
11.576 
9,218 
8,338 
7,506 

709,346 
1,570,748 
1,207  964 

1896 

1897 

1898 

1,116,407 

1899 

1,033,170 

Assuming  that  the  nimiber  of  arrivals  of  canal  boats  equaled  the 
number  of  clearances,  the  grand  total  of  the  commerce  of  Buflfalo  car- 
ried on  by  lake,  river,  and  canal  for  the  seasons  of  1898  and  1899  is  as 
follows: 


By- 

Arrivals  and 
departures. 

Receipts  of  freight. 

Shipments  of  freight. 

1898. 

1899. 

1898. 

1899. 

1898. 

1899. 

Lake  and  river 

10,708 
8,338 

10,417 
7.506 

Tbfw. 

8,474,765 
350,409 

Tbns. 
7,-161,166 
341,736 

Tons, 
3,014,480 
764,998 

TbiM. 
3,415,491 
691,434 

Canal 

Total 

19,046 

17,923 

8,825,174 

7,502,902 

3,779,478 

4,106,926 

July  1, 1899,  balance  unexpended $1,176,780.95 

June  30,  1900,  amount  expended  during  fiscal  year 434, 197. 78 


July  1, 1900,  balance  unexpended 742, 583. 17 

July  1, 1900,  amount  covered  by  uncompleted  contracts 1 ,  040, 913. 29 

Amount  (estimated)  required  for  completion  of  existing  project 743, 506. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1902,  in  addition  to  the  balance  unexpended  July  1, 1900 250, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  Q  Q  3.) 

4,  Buffalo  entrance  to  Eris  Basin  and  Black  Rock  Ilarfmr^  New 
Jw*Z:.— vThe  first  appropriation,  $50,000,  for  thi8  improvement  was 
made  March  3,  1899,  the  item  of  the  act  being  as  follows: 

For  improvement  of  the  Buffalo  entrance  to  Erie  Basin  and  Black  Rock  Harbor, 
New  York,  fifty  thousand  dollars:  Provided^  That  a  contract  or  contracts  may  be 
entered  into  by  the  Secretary  of  War  for  such  materials  and  work  as  may  be  neces- 
sary for  the  completion  of  said  project,  in  accordance  with  the  recommendation  of 
the  Secretary  of  War,  House  Document  Number  Seventy-two,  Fifty-fifth  Congress, 
first  session,  to  be  paid  for  as  appropriations  may  from  time  to  time  be  made  by  law,  not 
to  exceed  in  the  aggregate  one  hundred  and  ninety-eight  thousand  one  hundred  and 
thirteen  dollars  ana  eighty  cents,  exclusive  of  the  amount  herein  appropriated. 

The  adopted  project  is  to  build  a  breakwater  about  2,2(X)  feet  loni 
covering  and  protecting  the  entrance  to  Erie  Basin  and  Black  Rocl 
Harbor  and  the  lake  front  of  Buffalo  Harbor  between  the  State  struct- 
ures known  as  the  Erie  Basin  Breakwater  and  the  Bird  Island  Pier. 
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Contract  was  made  with  James  B.  Donnelly  on  August  4,  1900,  for 
building  the  breakwater,  and  work  commenced  at  once.  Under  this 
contract  2,000  feet  of  cribs  have  been  placed,  and  the  concrete  super- 
structure will  be  put  on  this  year. 

The  amount  expended  to  June  30,  1899,  was  $503.15. 

The  maximum  draft  that  can  be  carried  over  the  shoalest  part  of  the 
locality  under  improvement  is  17  feet. 

For  commercial  statistics  see  report  on  Buffalo  Harbor. 

July  1, 1899,  balance  unexpended $49,496.85 

Amount  appropriated  by  sundry  civil  act  approved  June  6,  1900 191, 701. 25 

241,198.10  . 
June  30,  1900,  amount  expended  during  fiscal  year 95, 649. 39 

July  1, 1900,  balance  unexpended 145,548.71 

July  1 ,  1900,  amount  covered  by  uncompleted  contracts 119, 405. 37 

July  1, 1900,  balance  available 26,143.34 

(See  Appendix  Q  Q  4.) 

5.  Tonomanda  Harbor  and  Niagara  Rimer ^  New  York. — In  its  original 
condition  the  navigation  of  Niagara  River  from  Lake  Erie  to  Tonawanda 
was  obstructed  by  several  reefs  and  shoals,  which  materially  limited  the 
draft  of  vessels  traversing  it;  the  water  in  the  harbor  between  Tona- 
wanda Island  and  the  main  shore  was  shoal,  and  the  river  in  some 
places  had  a  very  swift  current. 

The  object  of  the  project  undertaken  is  to  provide  a  navigable  chan- 
nel from  the  head  of  Niagara  River  at.  Lake  Erie  to  the  north  line  of 
the  village  of  North  Tonawanda  and  to  dredge  Tonawanda  Harbor  to  a 
depth  permitting  its  use  by  vessels  of  16  feet  draft. 

The  adopted  project  of  1888  is  to  remove  obstructions  so  as  to  make 
a  channel  400  feet  wide  and  18  feet  deep,  which  includes  work  at  the 
following  places: 

1.  On  the  Horseshoe  Reef  at  the  entrance  to  Niagara  River. 

2.  On  the  shoal  at  the  head  of  Strawberry  Island. 

3.  At  a  few  shoal  places  abreast  of  the  lower  end  of  Rattlesnake 
Island. 

4.  The  full  width  of  the  river  between  Tonawanda  Island  and  the 
mainland  along  the  entire  front  of  Tonawanda. 

The  cost  of  the  work  estimated  in  1891  was  $1,152,987.93.  This  does 
not  include  the  work  necessarv  between  Tonawanda  Island  and  the  aorth 
line  of  the  village  of  North  Tonawanda.  The  amount  expended  on  the 
general  project  up  to  June  30,  1899,  was  $351,031.58. 

At  this  time  the  channel  through  the  Horseshoe  Reef  had  been  dredged 
to  a  depth  of  18  feet  for  a  width  of  400  feet,  and  the  channel  through 
the  reef  at  Strawberry  Island  practically  completed  to  a  depth  of  18  feet 
and  width  of  400  feet. 

Tonawanda  Harbor  has  been  dredged  20  feet  wide  to  a  depth  of  16 
feet  along  nearly  all  the  length  of  Tonawanda  Island  and  mainland 
front,  and  a  shoal  at  the  foot  of  Tonawanda  Island  removed. 

The  commerce  of  Tonawanda  is  large.  During  the  year  1899  there 
were  entered  and  cleared  2,142  lake  craft,  with  a  tonnage  of  1,128,027 
tons.  The  receipts  were  principally  lumber,  iron  ore,  and  limestone, 
and  aggregated  1,151,602  tons.  The  shipments  from  Tonawanda  amount 
to  very  little. 
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The  maximum  draft  that  could  be  carried  June  30,  1900,  at  mean 
low  water  over  the  shoalest  part  of  the  locality  under  improvement 
was  15  feet. 

The  following  table  gives  the  entrances  and  clearances  at  Tonawanda 
for  the  last  three  years: 


Vessels  entered number.. 

Vessels  cleared do — 

Enterinjf  vessels tons.. 

Clearing  vessels do — 

Articles  received  by  lake  in  vessels,  rafts,  etc do 

Canal  clearances number. . 

Shipments  by  Erie  Canal tons. . 

Lumber  shipments  by  Erie  Canal feetB.M.. 


1,366 

1,369 

657,748 

653,786 

1,240,867 

2,735 

502,627 

218,576,701 


1,137 

1,130 

662,670 

565,091 


2,100 

453,996 

184,709,746 


1899. 


1,069 

1.069 

664.098 

662,228 

1,151,602 


415.051 
174.294«S66 


July  1,1899,  balance  unexpended $73,909.42 

June  30, 190Q,  amount  expended  and  repaid  during  fiscal  year 62, 640. 66 

July  1, 1900,  balance  unexpended 11, 328. 77 

July  1, 1900,  amount  covered  by  uncompleted  contracts 7, 927. 58 

July  1,1900,  balance  available 3,401.19 


Amount  (estimated)  required  for  completion  of  existing  project 727, 987. 93 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1902,  in  addition  to  the  balance  available  July  1, 1900 1  164, 000. 00 

Submitted  in  compliance  with  reouirements  of  sections  2  of  river  and 

harbor  acta  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  Q  Q  5.) 

6.  Niagara  River  from  Tonawanda  to  Port  Day^  New  York. — Port 
Day  is  the  inlet  to  tlie  old  hydraulic-power  canal  at  Niagara  Falls.  It 
is  not  and  never  has  been  a  practicaole  port  of  commerce,  owing  to 
shallow  water  and  its  proximity  to  the  head  of  Niagara  Falls. 

From  Port  Day  up,  the  river  in  front  of  the  city  of  Niagara  Falls  is 
very  shallow  and  with  rock  bed  until  Conners  Island  is  reached. 
Between  Conners  Island  and  the  main  shore  is  a  snug  little  harbor  of 
about  5  acres,  with  a  depth  of  12  feet  at  mean  river  stage  and  with  a 
maximum  depth  of  about  18  feet. 

By  act  of  Congress  of  August  18,  1894,  provision  was  made  for 
improving  Niagara  River  from  Tonawanda  to  Port  Day,  with  a  view 
to  obtaining  a  channel  of  12  feet  depth  to  Schlosser's  dock. 

The  project  as  it  now  stands  is,  therefore,  to  provide  a  channel  12 
feet  in  depth  at  low  water  and  200  feet  in  width  from  Schlosser's  dock 
back  of  Conners  Island  through  to  Tonawanda  by  the  American  Chan- 
nel of  the  Niagara  River.  This  project  is  recognized  by  the  river  and 
harbor  act  of  June  3,  1896.  The  total  ccc;  of  the  work  contemplated 
by  the  project  is  $95,000. 

Up  to  June  30,  1899,  there  had  been  expended  on  the  project 
$44,680.57.  A  channel  12  feet  deep  at  mean  nver  level  and  200  feet 
wide  has  been  completed  the  entire  length  of  the  Conners  Island  Shoal, 
about  1,700  feet,  and  a  channel  12  feet  deep  and  150  to  170  feet  wide 
through  the  Cayuga  Island  Shoal. 

The  commerce  involved  in  the  improvement  is  very  small.  During 
the  year  the  total  arrivals  and  departures  were  60,  all  of  which  were 
small  excursion  boats.  Whatever  benefit  the  work  confers  will  be 
upon  future  commerce. 
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The  maximum  draft  that  could  bo  carried  June  30,  1900,  at  mean 
low  water,  over  the  shoalest  part  of  the  locality  under  improvement 
waa  12  feet. 

July  1, 1899,  balance  unexpended $15, 319. 43 

June  30, 1900,  amount  expended  during  fiscal  year 13, 530. 29 


July  1, 1900,  balance  unexpended , 1, 789. 14 

July  1 ,  1900,  amount  covemi  by  uncompleted  contracts  . .  J 1, 430. 65 


July  1, 1900,  balance  available 358.49 


5_ 

Amount  (estimated )  required  for  completion  of  existing  project 35, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1902,  in  addition  to  the  balance  available  Julv  1, 1900 26,000.00 

Submitted  in  compliance  with  reouirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  Q  Q  6.) 

EXAMINATIONS  AND   SURVEYS   MADE    IN    COMPLIANCE    WITH   KIVER  AND 
HARBOR  ACT  APPROVED  MARCH   3,  1899. 

The  preliminary  examinations  and  survevs  of  the  following  localities, 
required  by  the  river  and  harbor  act  of  March  3,  1899,  were  made  by 
the  local  engineer,  Maj.  Thomas  W.  Symons,  Cocps  of  Engineers,  and 
reDorts  thereon  submitted  through  the  Division  Engineer,  Col.  G.  L. 
Gillespie,  Corps  of  Engineers: 

1.  Prelinfriinary  examwiation  and  survey  of  Dvmki/rk  Harbor^  New 
IWi.— Major  Symons  submitted  reports,  dated  May  3  and  October 
24, 1899,  respectively,  with  plan  for  improvement  at  an  estimated  cost 
of  $74,827.50.  The  reports  were  tmnsniitted  to  Congress  and  printed 
in  House  Doc.  No.  74,  Fifty-sixth  Congress,  first  session.  (See  also 
Appendix  Q  Q  7.) 

2,  Preliminary  examination  amd  sicrvey  of  Tonawamda  Harbor^  New 
Ybrk^  and  Tormwanda  Creek  from  Niayara  River  to  the  State  dmn, — 
Major  Symons  submitted  reports,  dated  May  3  and  November  28, 1899, 
respectively,  with  plan  for  improvement  at  an  estimated  cost  of 
$27,000,  and  stated  tnat  the  work  proposed  is  properlv  an  extension  of 
the  general  project  for  improvement  of  Tonawanda  Harbor  and  Niag- 
ara Kiver.  In  the  opinion  of  the  division  engineer  the  existing  project 
should  be  enlarged  to  provide  for  this  additional  necessary  improve- 
ment. The  reports  were  transmitted  to  Congress  and  printed  in  House 
Doc.  No.  143,  Fifty-sixth  Congress,  first  session.     (See  also  Appendix 

QQ8.) 

EXAMINATION  OF  LAKE  ERIE  ENTRANCE  TO  BLACK  ROCK  HARBOR  AND 
ERIE  BASIN,  NEW  YORK,  REQUIRED  BY  EMERGENCY  RIVER  AND  HARBOR 
ACT  APPROVED  JUNE   6,  1900. 

The  local  officer  was  also  charged  with  the  duty  of  making  prelimi- 
nary examination  of  Lake  Erie  entra/nce  to  Black  Rock  Harbor  and 
EneBami^  New  York^  required  by  the  emergency  river  and  harbor  act 
of  June  6,  1900,  and,  if  possible,  report  thereon  will  be  submitted  in 
time  for  transmission  to  Congress  at  its  next  session. 
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IMPROVEMENT  OF  HARBORS  ON  LAKE  ONTARIO  AND  OP  ST.  LAWRENCE 
RIVER  AND  HARBORS  THEREON,  NEW  YORK. 

This  district  was  in  the  charge  of  Capt.  Graham  D.  Fitch,  Corps  of 
Engineers,  to  February  13,  1900,  in  me  temporary  charge  of  Maj. 
Thomas  W.  Symons,  CJorps  of  Engineers,  from  February  13  to  April 
26, 1900,  and  in  charge  of  Captain  Fitch  since  April  26, 1900.  Division 
Engineer,  Col.  G.  L.  Gillespie,  Coi^ps  of  En^neers. 

1,  "Harbor  at  Wilson,  JV.  i. — ^This  harbor  is  at  the  mouth  of  Twelve- 
mile  Creek.  In  its  original  condition  there  was  a  depth  on  the  bar  of  1 
foot.  In  1846  two  piers  were  built  by  private  enterprise  about  400 
feet  into  the  lake. 

The  original  project  of  1873  for  improvement  by  the  General  Gov- 
ernment was  to  extend  the  piers  to  the  12-foot  curve  in  Lake  Ontario 
and  to  dredge  a  channel  12  feet  deep  between  the  piers  and  to  deep 
water  in  the  creek,  at  an  estimated  cost  of  $90,(X)0,  increased  in  1877 
to  $100,000.  January  10, 1900,  the  project  was  modified  to  obtain  and 
maintain  a  depth  of  10  feet  at  extreme  low  wafer,  without  further 
extension  of  the  piers,  at  least  for  the  present. 

The  amount  expended  to  June  30,  1899,  was  $70,007.90. 

At  that  date  there  was  a  minimum  depth  of  6.3  feet  in  a  channel 
width  of  60  feet,  but  the  channel  is  not  stable  and  fills  rapidly  with 
sand  driven  by  storms. 

With  the  amount  expended  during  the  fiscal  year  ending  June  30, 
1900,  repairs  were  made  to  both  piers,  and  the. 60-foot  channel  was 
redredged  for  a  length  of  1,250  feet  to  a  minimum  depth  of  9.3  feet 
below  extreme  low  water. 

The  following  is  a  statement  of  commerce  at  .this  port  for  the  years 
given: 


,Tons. 

1890 1,258 

1896 l,296i 


Tons. 

1898 294i 

1899 124 


July  1 ,  1899,  balance  unexpended *  $2, 492. 60 

June  30, 1900,  amount  expended  during  fiscal  year 1,  785. 29 

July  1, 1900,  balance  unexpended 707.  31 

July  1, 1900,  outstanding  liabilities 440.00 

July  1, 1900,  balance  available 267.31 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1902,  for  maintenance  of  improvement,  in  addition  to  the  balance 
available  July  1,1900.... 2,500.00 

Submitted  in  compliance  with  requirements  of  sections  2  ot  river  and 
harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 
of  1899,  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  RR  1.) 

^.  JTarior  at  (Tharlotte,  JV.  Y. — This  harbor  is  at  the  mouth  of  the 
Genesee  River.  In  its  original  condition  vessels  could  carry  onl}^  8 
feet  across  the  bar. 

The  original  project  of  1829  was  to  scour  a  channel  12  feet  deep 
across  the  bar  by  constructing  parallel  piers  to  confine  and  direct  the 

^Including  $21.49  balance  of  appropriation  of  August  11,  1888,  which  was  covered 
into  the  Treasury  January  22,  1896,  and  since  theij  not  taken  up  in  the  money 
statement. 
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action  of  spring  freshets.  The  present  project  of  1882  is  to  obtain  a 
depth  of  15  feet  by  extending  tne  two  piers  a  total  of  3,250  feet  and 
by  dredging  (see  Annual  Report  of  the  Chief  of  Engineers  for  1881, 
p.  2457).  After  the  piers  had  been  extended  1,444  feet  the  project  was 
modified  July  18, 1896,  to  preserve  the  depth  by  dredging  without  fur- 
ther extension  of  the  piers  for  the  present,  ana  March  2,  1897,  it  was 
again  modified  to  obtain  and  maintain  not  less  than  16  feet  and  not 
more  than  16i  feet  at  extreme  low  water. 

The  amount  expended  to  June  30,  1899,  was  $521,811.94. 

At  that  date  there  was  a  minimum  depth  of  13.3  feet  at  extreme  low 
water  in  a  channel  width  of  150  feet. 

During  the  year  the  most  necessary  repairs  were  made  to  both  piers, 
and  the  channel  was  redredged.  The  minimum  depth  now  is  15  feet 
below  extreme  low  water  in  a  channel  width  of  100  leet. 

An  allotment  of  $1,000,  from  appropriation  by  emergency  river  and 
harbor  act  of  June  6,  1900,  was  made  July  31,  1900,  for  repairs. 

The  following  is  a  statement  of  the  commerce  at  this  port  during 
the  last  ten  years: 


Tons. 

1890 522,957 

1891 480,407 

1892 460,956 

1893 347,288 

1894 400,492 


Tons. 

1895 369,417 

1896 444,557 

1897 385,981 

1898 483,850 

1899 447,428 


July  1 ,  1899,  balance  unexpended $6, 516. 46 

June  30, 1900,  amount  expended  during  fiscal  year 5, 958. 48 


July  1, 1900,  balance  unexpended 657. 98 

July  1, 1900,  outetanding  liabilities •. 35. 25 

July  1, 1900,  balance  available : 522. 73 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1902.  for  maintenance  of  improvement,  in  addition  to  the  balance 
available  July  1,  1900 , 13,800.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 
of  1899,  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  RR  2.) 

3,  Harbor  at  Pultneyville^  JV,  Y. — This  harbor  is  in  Salmon  Creek, 
Wayne  County,  N.  Y.  In  its  original  condition  the  depth  was  only  20 
inches  at  its  mouth. 

The  project  of  1871-72  was  to  protect  the  approach  to  the  creek  by 
building  two  piers  in  the  lake,  of  timber  cribs  filled  with  stone,  and  to 
dredge  a  channel  10  feet  deep  from  the  10-foot  curve  in  the  lake  to  the 
moutn  of  the  creek,  at  an  estimated  cost  of  $59,000,  increased  in  1875 
to  $71,000  on  account  of  the  difficult  character  of  the  dredging. 

The  amount  expended  to  June  30,  1899,  was  $77,051.77. 

At  that  date  there  was  a  governing  depth  of  0.3  of  a  foot  p.t  extreme 
low  water. 

The  work  done  during  the  fiscal  year  was  the  removal  of  12,022 
cubic  yards  of  sand  from  a  channel  40  feet  wide,  extending  from  the 
9-foot  curve  in  the  lake  to  the  basin  in  the  creek. 

Pultneyville  is  a  village  of  300  inhabitants  with  an  insignificant 
commerce. 
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July  1,  1899,  balance  unexpended $1,948.23 

June  30,  1900,  amount  expended  during  fiscal  year 1, 211. 84 

July  1,  1900,  balance  imexpended 736.39 

July  1,  1900,  outstanding  liabilities 225.00 

July  1,  1900,  balance  available 511.39 

(See  Appendix  R  R  3.) 

i.  Harbor  at  Crreat  Sodus  Bay^  Ne^n  York, — In  its  original  condi- 
tion the  channel  connecting  this  bay  with  Lake  Ontario  was  wide  and 
impracticable  for  vessels  drawing  over  8  feet. 

The  original  project  of  1829  was  to  narrow  the  entrance  by  con- 
structing two  converging  breakwaters  and  deepen  it  to  12  feet  by 
buiWing  two  parallel  piers  and  by  dredging.  The  present  project  of 
1882  is  to  obtain  a  depth  of  15  feet  at  low  water  by  extending  the 
two  piers  a  total  of  1,100  feet  and  by  dredging  (see  Annual  Report  of 
the  Chief  of  Engineers  for  1881,  p.  2442).  After  the  piers  had  been 
extended  519  feet  the  project  was  modified  July  18,  1896,  to  restore 
and  maintain  the  requisite  depth  of  15  feet  by  dredging  without  fur- 
ther extension  of  the  piers  for  the  present. 

The  amount  expended  to  June  30,  1899,  was  $478,999.30. 

At  that  date  there  was  a  minimum  depth  of  13  feet  at  extreme  low 
water  in  a  channel  75  feet  wide,  and  10.5  feet  in  a  channel  150  feet 
wide. 

During  the  year  repairs  were  made  to  the  deck  and  superstructure 
of  both  piers,  two  breaches  were  closed,  and  the  channel  was  redred^d. 
The  minimum  depth  now  is  13  feet  below  extreme  low  water  m  a 
channel  w  idth  of  60  feet.  . 

The  following  is  a  statement  of  commerce  at  this  port  for  the  last 
ten  years: 


Tons. 

1890 35,619 

1891 36,032 

1892 62,276 

1893 14,277 

1894 77,471 


Tons. 

1895 43,566 

1896 36,361 

1897 53,548 

1898 79,709 

1899 78,886 


July  1,  1899,  balance  iinexi>en<le(l '$10,648.50 

June  3io,  190O,  amount  expended  during  fiscal  year 4, 038. 00 


July  1,  1900,  balance  unexpended 6,610.50 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1902,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1, 1900 9,000.00 

Submitteil  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 
of  1899,  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  R  R  4.) 

5.  JIariorat  Little  So(ha<Bay^  Netn  York, — In  its  original  condition 
the  channel  connecting  this  bay  with  Lake  Ontario  was  about  150  feet 
wide  and  18  inches  deep. 

The  original  project  of  1854  was  to  deepen  the  channel  by  buildine 
two  parallel  piers  across  the  bar  to  the  15-foot  curve  in  the  lake  and 

including  refundment  of  $1  July  31,  1899. 

Digitized  by  VjOOQIC 


Tons. 

1895 63,708 

1896 65,418 

1897 68,888 

1898 50,339 

1899 81,969 
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to  connect  them  with  the  shore  by  riprap.  In  1867  this  project  was 
modified  to  provide  for  dredging  to  the  depth  of  12  feet.  The  present 
project  of  1882  is  to  obtain  a  depth  of  15  feet  by  extending  the  piers 
to  the  16-foot  curve  in  the  lake  and  by  dredging  (see  Annual  Report 
of  the  Chief  of  Engineers  for  1882^  p.  2449).  After  the  piers  had  been 
extended  835  feet  the  project  was  modified  June  29, 1898,  to  restore  and 
maintain  the  requisite  depth  of  15  feet  by  dredging,  without  further 
extension  of  the  piers  for  the  present. 

The  amount  expended  to  June  30,  1899,  was  $335,299.21. 

At  tiiat  date  there  was  a  minimum  depth  at  extreme  low  water  of 
14  feet  in  a  channel  width  of  80  feet  and  12  feet  in  a  channel  width 
of  150  feet.  '  - 

No  operations  were  carried  on  during  the  fiscal  year  ending  June  30, 
1900.  The  expenditures  were  for  repairing  dredging  plant,  for  engi- 
neering and  incidental  expenses,  and  for  payment  of  outstanding 
liabilities  for  repairing  piers. 

The  minimum  or  governing  depth  in  the  channel  between  the  piers 
is  now  13  feet  at  extreme  low  water  in  a  channel  width  of  100  feet. 

The  following  is  a  statement  of  the  commerce  at  this  port  during 
the  last  ten  years: 

Tons. 

1890 202,408 

1891 134,241 

1892 101,324 

1893..: : 66,345 

1894 63,595 

July  1,  1899,  balance  unexpended i|3,143.56 

June  30,  1900,  amount  expended  during  fiscal  year 423. 30 

July  1,  1900,  balance  unexpended 2,720.26 

July  1,  1900,  outetanding  liabilities 15.00 

July  1,  1900,  balance  available 2,705.26 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1902,  for  maintenance  of  improvement,  in  adcjition  to  the  balance 
available  July  1,  1900 7,500.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 
of  1899,  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  R  R  5.) 

6.  Harbor  at  Oswego^  N.  Y. — In  its  original  condition  this  harbor, 
consisting  of  an  inner  part  in  the  Oswego  River  which  was  navigable 
by  vessels  of  light  draft  only  and  of  an  outer  part  forming  a  cove  in 
the  lake,  had  no  protection  against  the  seas. 

The  original  project  of  1827  (completed  in  1829)  was  to  build  across 
the  cove  a  breaKwater  of  timber  cribs  filled  with  stones.  Between 
1830  and  1838  a  superstructure  of  masonry  was  built  on  500  feet  of 
the  breakw^ater.  Between  1866  and  1869  $41,000  was  expended  in 
dredging  the  harbor  to  the  depth  of  12  feet  at  extreme  low  water. 
Between  1868  and  1870  the  lignt-house  pier  was  extended  north  437 
feet.  In  1881  there  was  completed  an  outer  breakwater,  having  a  lake 
face  4,870  feet  long,  a  westerly  shore  return  916  feet  long,  and  an 

*  Including  refundment  of  $1  July  31,  1899. 
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easterly  return  246  feet  long.  In  1881  a  project  was  adopted  to  build 
an  east  breakwater,  248  feet  of  which  was  constructed  in  1881  and 
removed  in  1889.  In  1885  and  1889  two  spurs  to  the  outer  breakwater, 
100  and  150  feet  long,  were  completed.  In  1893  (sundry  civil  act  of 
March  3)  the  excavation  of  rock  in  the  river  was  added  to  the  project. 

The  present  project  of  1896,  as  subsequently  modified,  is: 

First,  to  build  an  east  breakwater  1,435  feet  long,  at  an  estimated 
cost  of  $197,000  (acts  of  March  3,  1895,  and  June  3,  1896). 

Second,  to  narrow  the  breach  made  in  the  outer  breakwater  in  1884 
from  175  to  about  75  feet,  at  an  estimated  cost  of  $18,500  (June  20, 
1896). 

Third,  to  carry  the  rock  excavation  in  the  Oswego  River  farther 
upstream  (March  6,  1897). 

Fourth,  to  remove  part  of  the  island  between  Schuyler  and  Van 
Buren  streets  to  a  depth  of  15  feet;  also  to  excavate  rock  and  dredge 
to  a  small  extent  between  the  island  and  the  west  bank,  at  an  estimated 
cost  of  $12,000  (March  6,  1897,  and  act  of  March  3,  1899). 

The  amount  expended  to  June  30,  1899,  was  $1,908,874.20. 

At  that  date  tnere  were  5,857  feet  of  outer  breakwater,  also  two 
spurs  aggregating  250  feet  in  length,  and  1,963  feet  of  inner  break- 
water, forming  an  outer  harbor  containing  38.9  acres  with  a  least  depth 
at  extreme  low  water  of  14. 5  feet,  and  an  inner  harbor,  including  therein 
the  Oswego  River,  of  9.35  acres  with  a  least  depth  of  14.5  feet. 

Juno  30, 1900,  the  harbor  areas  remained  the  same  as  in  1899,  the 
controlling  depth  being  14i  feet  at  extreme  low  water. 

The  following  is  a  statement  of  the  commerce  of  this  harbor  for  the 
last  ten  years: 


Tons. 

1890 1,138,144 

1891 826,813 

1892 964,240 

1893 947,688 

1894 829,469 


Tons. 

1895 749,575 

1896 783,972 

1897 706,805 

1898 615, 5a3 

1899 716,753 


July  1, 1899,  balance  unexpended $53,738.67 

June  30, 1900,  amount  expended  during  fiscal  year 25, 333. 99 


July  1, 1900,  balance  unexpended 28, 404. 68 

July  1,1900,  outstanding  liabilities 1,550.00 


July  1 ,  1900,  balance  available 26, 854. 68 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1902,  for  works  of  improvement  and  for  maintenance,  in  addition  to  the 
balance  available  July  1,1900 160,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 
of  1899,  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  R  R  6.) 

7.  Ilarbor  at  Cape  ViTicent^  N.  Y. — ^This  harbor  is  an  open  road- 
stead on  the  St.  Lawrence  River,  2i  miles  from  Lake  Ontario,  and  is  a 
convenient  location  for  vessels  to  lie  during  storms  at  night  and  in  thick 
weather.  In  its  present  unprotected  condition,  the  work  of  improve- 
ment not  having  advanced  sufficiently  far,  vessels  can  not  moor  there 
with  safety. 
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The  original  proiect  of  1896  was  to  build  a  breakwater  parallel  to 
and  600  feet  from  the  railroad  wharf,  1,600  feet  long,  at  an  estimated 
cost  of  $320,000.  On  May  13, 1899,  this  project  was  modified  to  build 
a  breakwater  parallel  to  and  500  feet  fronj  the  railroad  wharf,  1,500 
feet  long,  at  an  estimated  cost  of  not  over  $200,000. 

The  amount  expended  to  June  30,  1899,  was  $249.26. 

Under  contract  with  Mr.  James  B.  Donnelly,  a  trench  has  been 
dredged  to  receive  410  linear  feet  of  breakwater,  and  the  filling  of  the 
trench  with  stone  begun. 

July  1, 1899,  balance  unexpended $49, 750. 74 

June  30, 1900,  amount  expended  during  fiscal  year 605. 13 


July  1, 1900, balance  unexpended 49,145.61 

July  1, 1900,  outstanding  liabilities $150. 00 

July  1, 1900,  amount  covered  by  uncompleted  contracts .    42, 000. 00 

42,150.00 


July  1 ,  1900,  balance  available 6, 995. 61 


Amount  (estimated)  required  for  completion  of  existing  project 150, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  endmg  June  30, 

1902,  in  addition  to  the  balance  available  July  1, 1900 50, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  Jime  4, 1897. 

(See  Appendix  R  R  7.) 

8.  Shoals  in  the  St,  Lmorence  Rwer  heiween  Oadenshurg  and  the  foot 
of  Lake  Ontario, — In  its  original  condition  the  channel  oi  the  St.  Law- 
rence River,  from  SLster  Islands  Light  down  to  the  head  of  Brockville 
Narrows,  was  obstructed  by  12  ledges  on  which  the  depth  was  9^  feet 
to  16  feet  at  low  water. 

The  original  project,  act  of  September  19, 1890,  was  to  remove  to  18 
feet  below  the  zero  of  the  Ogdensburg  gauge  ledges  between  Sister 
Islands  and  Crossover  lights,  at  an  estimated  cost  of  $43,305.  In  1893, 
owing  to  the  discovery  of  several  outlying  spurs,  the  estimated  cost 
was  increased  to  $54,772.  By  the  act -of  June  3, 1896,  tTie  project  was 
extended  to  embrace  ledges  in  the  St.  Lawrence  between  Ogdensburg 
and  the  foot  of  Lake  Ontario. 

April  13,  1897,  the  removal  of  the  obstructions  to  a  depth  1.4  feet 
greater,  i.  e.,  to  18  feet  below  the  zero  of  the  Oswego  gauge,  was 
included  in  the  project,  thereby  increasing  the  total  estimated  cost  to 
$108,000. 

The  amount  expended  to  June  30, 1899,  was  $47,872.78. 

At  that  date  two  of  the  ledges  had  been  removed  to  18  feet  below 
the  zero  of  the  Oswego  gauge  and  6  to  18  feet  below  the  zero  of  the 
Ogdensburg  gauge. 

Under  contract^  Pilot  Shoal  has  been  removed  to  18  feet  below  the 
zero  of  the  Oswego  gauge. 

From  correspondence  with  the  collectors  of  customs  at  Kingston  and 
Prescott,  Canada,  and  from  the  commercial  statistics  compiled  in  this 
oflSce,  the  total  commerce  which  passed  over  that  part  of  the  river 
under  improvement  during  the  calendar  year  ending  December  31, 
1899,  was  1,295,668  tons. 
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July  1,1899,  balance  unexpended $20,127.22 

June  30, 1900,  amount  expended  during  fiscal  year 13, 104. 82 


July  1,1900,  balance  unexpended 7,022.40 

July  1, 1900,  outstanding  liabilities $1, 266. 80 

July  1, 1900,  amount  covered  by  uncompleted  contracts f.      4, 522. 00 

5,788.80 


July  1 ,  1900,  balance  available 1 ,  233. 60 


Amount  (estimated)  required  for  completion  of  existing  project 35, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1902,  in  addition  to  the  balance  available  July  1 ,  1900 15, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  R  R  8.) 

9,  Hwrhor  at  Ogdenshurg^  JV.  Y. — In  its  original  condition  the  low- 
water  depth  in  this  harbor  was  9  feet  in  the  channel  leading  to  the 
Oswegatchie  River,  10  to  12  feet  in  the  two  lower  entrance  channels, 
and  6  to  12  feet  along  the  city  front. 

The  original  project  of  1868  was  to  dredge  to  the  depth  of  12  feet 
and  to  build,  if  necessary,  5,500  linear  feet  of  jjiers,  at  an  estimated 
cost  of  $100,000  (see  Annual  Report  of  the  Chief  of  Engineers  for 
1868,  p.  271).  The  piers  were  never  built.  The  project  of  1882  pro- 
vided for  dredging  the  channel  across  the  shoal  to  the  mouth  of  the 
Oswegatchie  to  16  feet  and  all  other  channels  to  15  feet  at  extreme 
low  water,  at  an  estimated  cost  of  $76,000  (see  Annual  Report  of  the 
Chief  of  Engineers  for  1882,  p.  2461).  The  present  project  (see 
Annual  Report  of  the  Chief  of  Engineers  for  1890,  p.  2872)  provided 
for  dredging  all  the  channels  to  a  depth  of  16^  feet  below  tne  zero  of 
the  Ogdensburg  gauge  (15  feet  below  the  zero  of  the  Oswego  gauge), 
at  an  estimated  cost  of  $158,950.  The  project  was  modified,  February 
27,  1897,  to  deepen  the  two  lower  entrance  channels  to  16  feet  below 
the  zero  of  the  Oswego  gauge,  and,  by  act  of  March  3,  1899,  further 
modified  to  di^edge  the  upper  900  feet  of  the  channel  along  the  front 
of  Ogdensburg  to  but  14  feet  below  the  same  zero,  elsewhere  the  pro- 
jectea  depths  to  remain  15  feet. 

The  amount  expended  to  June  30, 1899,  was  $282,371.58. 

At  that  date  the  controlling  depth  below  the  zero  of  the  Oswego 
gauge  was:  In  the  two  entrance  channels  16  feet,  in  the  channel  along 
the  city  front  between  the  Oswegatchie  and  the  lower  harbor  12  feet, 
and  elsewhere  14i  feet. 

The  work  done  during  the  fiscal  year  ending  June  30,  1900,  has 
widened  the  two  lower  entrance  channels,  the  basin  in  front  of  the 
Ogdensburg  Terminal  Company's  elevator,  the  channel  between  the 
two  lower  entrance  channels,  and  the  channel  along  the  city  front  from 
the  middle  entrance  channel  to  Elizabeth  street. 

The  controlling  depth  below  the  zero  of  the  Oswego  gauge  is:  In  the 
two  lower  entrance  channels  and  the  basin  in  front  of  tne  Ogdensburg 
Terminal  Company's  elevator  16  feet,  in  the  channel  between  the  two 
lower  entrance  channels  15  feet,  in  the  channel  along  the  city  front 
between  the  Oswegatchie  and  the  lower  harbor  12  feet,  and  elsewhere 
14i  feet. 
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The  following  is  a  statement  of  the  commerce  of  this  harbor  during 
the  last  ten  years: 


Tom. 

1890 630,281 

1891 699,748 

1892 625,846 

1893 908,048 

1894 736,084 


Tons. 

1895 693,825 

1896 886,438 

1897 866,035 

1898 645,201 

1899 670,363 


July  1,J899,  balance  unexpended $14,983.98 

June  30, 1900,  amount  expended  during  fiscal  year 8, 176. 87 

w— 

July  1, 1900,  balance  unexpended 6,807.11 

July  1, 1900,  outstanding  liabilities 3,231.36 

July  1, 1900,  balance  available 3, 575. 75 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1902,  in  addition  to  the  balance  available  July  1, 1900: 

For  works  of  improvement $7, 000. 00 

For  maintenance  of  improvement 13, 000. 00 


20,000.00 


Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 
of  1899,  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  R  R  9.) 

10.  Removing  sunken  vessels  or  craft  c^stnicting  or  endangering  na/o- 
igaiion. — The  spars  of  the  schooner  St.  Peter.,  which  sunk  in  about 
100  feet  of  water  oflf  Pultneyville,  N.  Y.,  were  removed  to  at  least 
30  feet  below  extreme  low  water,  the  expense  of  removal  being 
$179.95.     The  wreck  no  longer  forms  an  obstruction  to  navigation. 

(See  Appendix  R  R  10.) 

EXAMINATIONS    REQUIRED    BY     EMERGENCY    RTVER    AND    HARBOR    ACT 
APPROVED  JUNE   6,  1900. 

The  local  oflScer  was  also  charged  with  the  duty  of  making  prelimi- 
nary examinations  of  the  following  localities,  required  hj  the  emer- 
gency river  and  harbor  act  of  June  6,  1900,  and,  if  possible,  reports 
thereon  will  be  submitted  in  time  for  transmission  to  Congress  at  its 
next  session: 

1.  Grasse  River  ^  New  YorTc^from  its  conflibence  with  the  St.  Lawrence 
Rivet*  to  Massena-.,  with  a  view  to  ohtavning  a  depth  of  21  feet. 

£.  St.  Lawrence  River ^  at  the  head  of  Juong  SoAjlt  Island^  with  a  view 
of  removing  the  rock  obstruction  in  the  South  Branch  of  said  ri/oer  so 
as  to  give  a  namigahle  depth  of  20  feet  of  water. 

PACIFIC    COAST. 

IMPROVEMENT  OF  HARBORS  IN  CALIFORNIA  SOUTH  OF  SAN  FRAN- 
CISCO. 

This  district  was  in  the  charge  of  Capt.  James  J.  Meyler,  Corps  of 
Engineers.  Division  Engineer,  Col.  S.  M.  Mansfield,  Corps  of 
Engineers. 

1.  San  Diego  IFa/rhor^  California. — San  Diego  Harbor  is  just  to  the 
northward  of  the  national  boundary  of  Mexico  and  482  nautical  miles 
to  the  southward  of  San  Francisco. 

Before  the  adoption  of  the  present  project  the  work  carried  on  had 
for  its  object  the  preservation  of  the  harbor,  which  was  being  injured 
by  the  deposit  of  material  brought  down  the  San  Diego  River  during 
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flood  stages,  and  for  this  purpose  a  dike  was  built  across  the  mouth  of 
the  river  and  a  new  channel  excavated,  causing  the  river  to  empty 
into  False  Bay.  This  work  was  completed  m  1876,  at  a  cost  of 
$79,798.72. 

The  present  project  for  the  improvement  of  the  harbor,  approved 
December  8  and  30,  1890,  has  for  its  object  the  construction  or  a  jetty 
on  Zuninga  Shoal  at  the  entrance  to  the  harbor,  the  maintaining  of  a 
channel  ^  feet  deep  at  mean  low  tide  and  500  feet  wide  through  the 
middle  ground,  and  the  repairs  of  the  dike.  The  jetty  was  to  be 
about  7,600  feet  long,  extending  from  Coronado  Island  out  on  Zuninga 
Shoal,  with  a  view  to  gaining  26  feet  at  mean  low  tide  on  the  outer 
bar,  where  the  survey  of  1887  showed  a  depth  of  21  feet. 

The  original  estimated  cost  of  this  improvement  was  $394,400,  but, 
as  work  on  the  inner  half  of  the  jetty  progressed  under  the  different 
contracts,  it  became  evident  that  this  sum  would  be  inadequate. 
Therefore,  under  date  of  June  20, 1900,  the  local  officer  was  authorized 
to  change  this  estimated  cost  to  $542,850. 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  June 
30,  1899,  was  $290,047.36,  and  the  jetty  had  been  carried  a  distance  of 
3,347  feet  seaward  up  to  high  water,  and  a  foundation  course  of  brush 
and  stone  645  feet  farther.  The  depth  of  21  feet  had  been  increased 
U  feet. 

During  the  fiscal  year  ending  June  30,  1900,  work  was  carried  on 
under  a  conti'act  for  the  continuation  of  the  construction  of  the  jetty, 
which  was  entered  into  with  Healy,  Tibbitts  &  Co.,  of  San  Francisco, 
Cal.,  on  October  16,  1899;  time  of  completion  of  contract,  November 
10,  1900.  After  some  months'  delay,  work  was  begun  April  10, 1900, 
and  up  to  the  close  of  the  fiscal  year  the  contractors  had  aelivered  and 
deposited  in  place,  in  foundation  course  and  substructure,  2,543  cubic 
yards  of  compressed  brush  mattresses  and  5,613  tons  of  stone,  thus 
extending  the  unfinished  portion  of  the  jetty  1,033  feet,  or  to  a  dis- 
tance of  5,025  feet  from  shore.  No  material  results  in  the  way  of 
increased  depth  or  width  of  channel  over  the  outer  bar  are  as  yet 
apparent  from  the  expenditures  made  during  the  past  fiscal  year,  the 
least  depth  still  being  22i  feet. 

The  commerce  of  this  harbor  was  135,300  tons  for  the  year  1899, 
this  being  an  increase  of  about  60  per  cent  over  that  of  the  previous 
year.  One  new  Atlantic  and  Pacific  steamship  line  was  established 
during  the  past  year,  making  two  ocean  lines  now  running  to  this 
port.  The  effect  on  commerce  of  this  work  of  improvement  will  be 
to  admit  of  the  entrance  of  deeper-draft  vessels,  and  to  make  their 
passage  safer  by  straightening  out  the  channel. 

July  1, 1899,  balance  unexpended $67,452.64 

June  30, 1900,  amount  expended  during  fiscal  year 8, 686. 25 

July  1, 1900,  balance  unexpended 58, 766. 39 

July  1,1900,  outstanding  liabilities $8,721.34 

July  1, 1900,  amount  covered  by  uncompleted  contracts 46, 396. 05 

55,117.39 

July  1, 1900,  balance  available 3,64^.00 

Amount  (estimated)  required  for  completion  of  existing  project 267, 850. 00 

Amount  that  can  be  profitably  expende<l  in  fiscal  year  ending  June  30, 

1902,  in  addition  to  the  balance  available  July  1 ,  1900 238, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
.    harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  S  S  1.) 
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^.  Deep-water  harbcyi^  at  San  Pedro  Bay^  CaZifoniia, — ^The  river  and 
harbor  act  of  June  3,  1896,  provided  for  the  appointment  of  a  Board 
to  determine  upon  the  location  of  a  deep-water  harbor  for  commerce 
and  refuge  in  Santa  Monica  Bay,  California,  or  at  San  Pedro,  in  the 
same  State,  the  decision  of  a  majority  of  the  Board  as  to  location  to  be 
final.  The  Board  was  to  make  plans,  specifications,  and  estimates  for 
said  improvement.  After  the  Board  nad  rendered  its  decision  and 
submitted  its  report  the  Secretary  of  War  was  empowered  to  make 
contracts  for  the  completion  of  the  selected  harlx>r  in  accordance 
with  the  project  of  the  Board,  at  a  cost  not  exceeding  in  the  aggi'egate 
$2,900,000. 

In  accordance  with  the  provisions  of  this  act  a  Board  was  appointed, 
which  submitted  its  report  March  1,  1897,  deciding  in  favor  of  San 
Pedro  Bav.  The  report  of  the  Board  is  printed  in  Senate  Doc.  No.  18, 
Fifty-fifth  Congress,  first  session. 

On  August  12,  1898,  a  contract  was  entered  into  with  Messi*s.  Held- 
maier  &  Neu,  of  Chicago,  111.,  for  the  construction  of  the  entire  break- 
water, the  price  bid  by  them  being  $1,303,198.54.  The  contractors 
were  to  commence  work  on  or  before  November  12,  1898,  and  they 
were  to  so  prosecute  it  as  to  earn  each  year  the  money  appropriated  by 
Congress. 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  June 
30,  1899,  was  $4,202.27,  the  contractors  having  deposited  in  the  break- 
water but  5,561  tons  of  stone,  the  greater  part  of  the  time  intervening 
between  November  12, 1898,  and  the  end  or  the  fiscal  year  having  been 
spent  by  them  in  the  purchase,  construction,  and  installation  of  plant. 

During  the  fiscal  year  ending  June  30, 1900,  Messrs.  Heldmaier  &Neu 
demonstmted  conclusively  their  inability  to  prosecute  the  work  in  a  suf- 
ficiently vigorous  manner  to  attain  the  I'ate  of  progress  required  by  the 
specifications.  Their  contract  was  therefore  annulled  on  March  19, 
1900.  Up  to  that  date  they  had  delivered  and  placed,  in  foundation 
and  substinicture,  in  the  west  arm  of  the  breakwater  84,581  tons  of 
stone.  New  bids  were  solicited  by  public  advertisement  dated  April 
12,  1900,  and  opened  May  14,  1900,  six  bids  in  all  being  received,  rang- 
ing from  $2,360,970.30  to  $2,887,065.51.  The  lowest  bid  was  rejected 
because  of  irregularity,  and  a  conti^act  was  entered  into  on  June  7, 1900, 
with  the  next  lowest  bidder,  the  California  Construction  Company,  of 
San  Francisco,  Cal.,  for  the  completion  of  the  breakwater,  tneir  bid 
being  $2,375,546.05.  No  stone  has  yet  been  delivered  under  this  new 
contract. 

The  commerce  of  San  Pedro  Harbor,  heretofore  simply  an  anchorage 
ground  in  open  roadstead,  is  so  intimately  connected  with  that  of  Wil- 
mington Harbor  that  reference  is  made  thereto  for  statistics  on  same. 
The  effect  on  commerce  of  this  work  will  be  to  afford  a  place  of  refuge, 
easy  of  access  and  secure  from  storms,  for  coastwise  and  deep-draft 
vessels,  and  a  protected  harbor  of  about  1  square  mile  in  area  for  the 
commerce  of  tne  latter  class  of  vessels. 

The  sum  of  $400,000  was  appropriated  for  this  work  by  the  sundry 
civil  act  approved  July  1, 1898,  and  $200,000  additional  by  the  sundry 
civil  act  approved  March  3,  1899. 
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July  1,1899,  balance  unexpended $609,942.39 

June  30,  1900,  amount  expended  during  fiscal  year 47, 335. 16 

July  1,  1900,  balance  unexpended 562,607.23 

July  1,  1900,  amount  covered  by  uncompleted  contracts 2, 613, 100. 66 

Amount  (estimated)  required  for  completion  of  existing  proiect 2, 050, 493. 43 

Amount  that  can  be  profitably  expended  in  fiscal  year  enaing  June 

30, 1902.  in  addition  to  the  balance  unexpended  July  1, 1900 150, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  S  S  2.) 

3,  Wilmington  Harbor^  Calif omia, — Wilmington  is  situated  at  the 
head  of  a  small  estuarv,  which  has  its  outlet  in  the  bay  of  San  Pedro, 
and  is  393  nautical  miles  to  the  southward  of  San  Francisco. 

Previous  to  the  commencement  of  the  improvement,  in  1871,  there 
was  a  depth  of  less  than  2  feet  of  water  at  low  tide  at  the  entrance. 

The  original  project,  approved  July  1, 1§71,  contemplated  gaining  a 
depth  of  10  feet  at  mean  low  tide  by  constructing  6,700  linear  feet  of 
breakwater  of  sheet  piling  and  crib  work  filled  with  stone,  at  an  esti- 
mated cost  of  $4^0,000,  but,  owing  to  the  destruction  of  part  of  the 
structure  by  storms  and  other  causes,  the  total  cost  of  this  project  was 
increased  to  $555,000. 

In  1881  a  further  project  to  increase  depth  of  channel  from  10  to  15 
feet  at  mean  low  tide  by  dredging  a  reef  and  between  the  jetties,  rais- 
ing existing  works,  and  extending  the  jetties  to  18  feet  of  water  in  San 
Pedro  Bay,  at  an  estimated  cost  of  $291,766,  was  submitted;  but  on 
account  of  smallness  of  appropriations  and  consequent  delay  in  prose- 
cuting the  work — preventing  proper  control  over  currents  and  other 
physical  conditions — this  amount  was  found  to  be  inadequate,  and  in 
1886  was  increased  to  $400,000. 

In  1894  a  project  was  submitted  by  the  local  officer  in  charge  for  a 
channel  18  feet  deep  at  mean  low  tide,  which  would  permit  drafts  of 
22  to  24  feet  at  high  tide,  at  an  estimated  cost  of  $392,725,  and,  in 
obedience  to  a  resolution  of  the  United  States  Senate,  the  Chief  of 
Engineers  submitted  this  report  on  February  7,  1895.  The  river  and 
harbor  act  of  June  3,  1896,  appropriated  $50,000  for  improving  the 
harbor  in  accordance  with  this  plan,  but  provided  for  the  appointment 
of  a  Board  to  decide  whether  a  narbor  of  refuge  should  be  established 
at  Santa  Monica  or  San  Pedro  (outer  harbor  of  Wilmington^,  with  the 
condition  that  if  San  Pedro  were  chosen,  existing  appropriations  for 
the  Wilmington  Harbor  should  not  be  expended.  The  Board  having 
selected  San  Pedro,  the  expenditure  of  existing  appropriations  was 
prohibited,  and  without  further  action  of  Congress  the  presenting 
of  an  estimate  for  the  additional  sum  required  for  the  completion  c3 
the  improvement  of  this  harbor  was  not  permissible. 

However,  the  river  and  harbor  act  of  March  3,  1899,  provided  for  a 
preliminary  examination  and  survey  of  the  inner  harbor,  San  Pedro, 
thus  designating  this  work  under  a  new  title.  The  preliminary  exam- 
ination and  survey  of  the  harbor  were  made  and  reports  thereon  trans- 
mitted to  Congress  and  printed  in  House  Doc.  ^o.  357,  Fifty-sixth 
Congress,  first  session.  Tney  are  also  submitted  as  Appendix  S  S  5  of 
this  report. 

Up  to  the  close  of  the  fiscal  year  ending  June  30,  1899,  the  amount 
expended  on  this  improvement  was  $954,209.09,  though  no  work  had 
been  done  since  1894. 
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By  this  expenditure  the  available  channel  depth  had  been  increased 
from  2  feet  to  15.5  feet  at  mean  low  tide;  and  as  the  high  tides  average 
nearly  6  feet,  vessels  drawing  over  21  feet  could  make  the  entrance. 

During  the  fiscal  year  ending  June  30,  1900,  no  work  has  been  done 
on  this  improvement.  The  amount  expended  during  the  vear  was  for 
surveys  and  contingencies.  At  the  close  of  the  year  the  least  channel 
depth  at  the  entrance  was  15.5  feet. 

The  commerce  of  this  harbor  was  239,743  tons  for  the  year  1899,  an 
increase  of  more  than  7  per  cent  over  the  year  previous.  One  steam- 
ship line  was  established  between  this  port  and  San  Francisco  during 
the  past  year. 

July  1,  1899,  balance  unexpended $50,790.91 

June  30,  1900,  amount  expended  during  fiscal  year 287. 67 

July  1,  1900,  balance  unexpended 50,503.24 

(See  Appendix  S  S  3.) 

Jf..  San  Lilts  Obispo  Harbor^  California. — San  Luis  Obispo  Harbor  is 
9  miles  to  the  southward  and  westward  of  the  town  of  San  Luis  Obispo, 
216  nautical  miles  from  San  Francisco. 

It  is  a  biffht  of  the  coast  about  18  miles  long  between  Point  San  Luis 
on  the  norui  and  Point  Sal  on  the  south.  The  upper  end,  where  Port 
Harford  is  situated,  has  a  wharf  and  is  the  part  used  for  commercial 
purposes.  Whaler  Reef,  extending  nearly  half  a  mile  to  the  southward 
and  eastward  of  Point  San  Luis,  forms  more  or  less  of  a  natural  break- 
water, but  during  the  winter  season  it  is  exposed  to  the  heavy  swell 
causea  by  southerly  gales. 

The  original  project,  approved  September  22, 1888,  was  to  construct  a 
breakwater  of  rough  stone  on  Whaler  Reef,  extending  from  Point  San 
Luis  to  Whaler  Island  and  thence  to  a  point  where  the  outer  reef  rises 
above  high  water.  Its  length  when  completed,  including  the  island,  was 
to  be  nearly  2,000  feet,  and  it  was  to  be  brought  up  to  the  plane  of  mean 
low  water.  The  estimated  cost  was  $284,989.  This  project  was  sub- 
sequently modified  January  17, 1893,  so  as  to  raise  the  structure  up  to 
a  height  of  6  feet  above  high  water,  with  a  thickness  on  top  of  20  feet 
and  such  side  slopes  as  may  be  assumed  under  the  action  of  the  sea,  at 
an  estimated  cost  of  $568,660. 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  June 
30, 1899,  was  $172,462.57. 

On  the  above-mentioned  date  the  breakwater  had  been  extended  830 
feet  from  Whaler  Island,  of  which  distance  510  feet  had  been  brought 
up  to  a  height  of  6  feet  above  high  water,  280  feet  to  high  water,  and 
40  feet  to  mean  low  water.  This  made  the  total  length  of  breakwater, 
including  the  island,  1,411  feet,  leaving  an  additional  570  feet  to  be 
constructed. 

For  the  expenditure  of  the  $55,000  appropriated  by  the  river  and 
harbor  act  of  March  3,  1899,  a  contract  for  the  continuation  of  the 
construction  of  the  breakwater  was  entered  into  on  July  29,  1899. 
Work  was  begun  on  August  20, 1899,  and  it  is  to  be  completed  by  Sep- 
tember 30,  1900.  Up  to  the  end  of  the  fiscal  year  the  contractor  had 
delivered  and  placed  in  the  work  12,888  tons  of  stone,  thus  extending 
the  unfinished  portion  of  the  breakwater  360  feet,  or  to  a  total  distance 
of  1,190  feet  beyond  Whaler  Island. 

The  commerce  of  this  harbor  was  51,720  tons  for  1899,  an  increase  of 
28  per  cent  over  that  of  the  previous  year. 
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July  1,  1899,  balance  unexpended $57,537.43 

June  30,  1900,  amount  expended  during  fiscal  year 15, 992. 77 

July  1,  1900,  balance  unexpended 41, 544. 66 

July  1,  1900,  outstanding  liabilities $6,620.01 

July  1,  1900,  amount  covered  by  uncompleted  contracts 33, 184. 69 

39,8(H.70 

July  1,  1900,  balance  available 1,739.96 

Amount  (estimated)  required  for  completion  of  existing  project 338, 660. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1902,  in  addition  to  the  balance  available  July  1,  1900 75, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  S  S  4.) 

EXAMINATION  AND  SURVEY  OF  INNER  HARBOR  AT  SAN  PEDRO  (WILMING- 
TON harbor),  cal.,  made  in  compliance  with  river  and  harbor 

ACT  APPROVED  MARCH   3,  1899. 

The  preliminaiy  examination  and  survey  of  the  inner  harbor  at  San 
Pedro^  Cal.^  required  by  the  river  and  harbor  act  of  March  3,  1899, 
were  made  by  the  local  engineer,  Capt.  James  J.  Meyler,  Corps  of 
Engineers,  and  reports  thereon,  dated  March  31, 1899,  and  January  6, 
1900,  respectively,  were  submitted  through  the  Division  Engineer,  CoL 
S.  M.  Mansfield,  Corps  of  Engineers.  Tne  plan  presented  is  estimated 
to  cost  $2,159,100.  In  report  on  preliminary  examination  the  local 
officer  stated  that  in  his  opinion  the  locality  was  worthy  of  improve- 
ment by  the  General  Government  and  his  views  were  concurred  in  by 
the  division  engineer;  but  in  forwarding  the  report  on  survey,  Colo- 
nel Mansfield  recommends,  for  reasons  given,  that  the  further  improve- 
ment of  Wilmington  Harbor  be  deferred  for  the  present  and  that 
only  such  expenditures  be  made  upon  it  as  will  insure  it  against  injury, 
by  replacing  with  stone  the  worm-eaten  and  badly  decayed  timber 
work  of  the  east  jetty.  The  reports  were  transmitted  to  Congress  and 
printed  in  House  Doc.  No.  357,  Fifty -sixth  Congress,  first  session. 
(See  also  Appendix  S  S  5.) 

EXAMINATION  OF  COLORADO  RIVER,  NEVADA,  REQUIRED  BY  EMERGENCT 
RIVER  AND  HARBOR  ACT  APPROVED  JUNE   6,  1900. 

The  local  officer  was  also  charged  with  the  duty  of  making  prelimi- 
nary examination  of  Colorado  Miver^  between  Ei  Dorado  Canyon  and 
Rwmlle^  Nevada^  with  a  vleio  to  t/ie  extension  of  navigation  to  tiioville^ 
required  by  the  emergency  river  and  harbor  act  of  June  6, 1900,  and 
report  thereon  will  be  transmitted  to  Congress  at  its  next  session. 

IMPROVEMENT  OF  ALVISO,  SAN  FRANCISCO,  AND  OAKLAND  HARBORS, 
CALIFORNIA,  OF  SAN  JOAQUIN  AND  SACRAMENTO  RIVERS  AND 
THEIR  TRIBUTARIES,  AND  OF  RIVERS  AND  HARBORS  IN  CALIFORNIA 
NORTH  OF  SAN  FRANCISCO. 

This  district  was  in  the  charge  of  Lieut.  Col.  W.  H.  Heuer,  Corps 
of  Engineers.  Division  Engineer,  Col.  S.  M.  Mansfield,  Corps  of 
Engineers,  to  January  29, 1900. 

1.  Harbor  at  Al/viso^  Cal. — ^This  harbor  is  a  small  tidal  estuary  or 
slough,  and  extends  from  the  Bay  of  San  Francisco  to  the  village  of 
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Alviso,  Santa  Clara  County,  Cal.  A  full  description  of  it  was  pub- 
lished in  the  Annual  Report  of  the  Chief  of  Engineers  for  1897,  page 
3343. 

By  the  river  and  harbor  act  of  March  3, 1899,  Congress  appropriated 
$48,000  for  dredging  in  the  slough,  sp  as  to  give  a  low- water  depth  of 
7  feet,  with  a  least  l^ttom  width  of  60  feet  from  San  Francisco  Bay  to 
Alviso.     This  is  the  first  appropriation  made  for  this  work. 

No  work  has  yet  been  done.  On  September  8,  1899,  contract  was 
made  for  the  dredging  required  b^  the  project.  It,  however,  expired 
by  limitation  on  April  2,  1900,  without  any  work  being  done. 

A  new  contract  was  made  May  25,  1900,  for  dredging  the  slough, 
work  under  which  has  not  yet  commenced. 

It  is  thought  the  funds  appropriated  will  complete  the  work 
authorized. 

The  commerce  of  the  slough  is  carried  on  one  small  steamboat  of 
295  tons  gross  tonnage,  which  makes  daily  trips,  Sundays  excepted, 
between  San  Francisco  and  Alviso,  and  carried  10,920  tons  of  freight 
during  the  year  1899.  Scow  schooners  also  carry  freight  into  uxis 
slough,  but  no  estimate  of  their  business  can  be  obtained. 

The  amount  expended  to  June  30,  1899,  was  $7.82. 

July  1,  1899,  balance  unexpended $47,992.18 

June  30,  1900,  amount  expended  during  fiscal  year 536. 56 

July  1,  1900,  balance  unexpended :    47, 455. 62 

July  1,  1900,  amount  covered  by  uncompleted  contracts 29, 930. 16 

July  1,  1900,  balance  available 17,525.46 

(See  Appendix  T  T  1.) 

^.  Harbor  at  San  Francisco^  Cal. — The  improvement  proposed  is 
the  removal  of  three  rocks,  known  as  Arch  Rock,  Shag  Rock  No.  1,  and 
Shag  Rock  No.  2,  which  are  considered  a  menace  to  navigation. 

The  project  was  adopted  by  the  river  and  harbor  act  of  March  3, 
1899,  wnich  provides  as  follows: 

Improving  San  Francisco  Harbor,  California:  By  removing  Arch  Rock  and  Shag 
Rocks  Numbered  One  and  Two,  all  to  a  depth  of  thirty  feet  below  mean  low  water, 
according  to  the  report  made  October  thirteenth,  eighteen  hundred  and  ninety- 
seven,  one  hundred  thousand  dollars:  Providedy  That  the  Secretary  of  War  may  enter 
into  a  contract  or  contracts  for  the  materials  and  work  necessary  for  the  completion 
of  said  project,  to  be  paid  for  as  appropriations  may  from  time  to  time  be  made  by 
law,  not  to  exceed  in  the  aggregate  five  hundred  thousand  dollars,  exclusive  of  the 
amount  herein  appropriated. 

Bids  for  removing  the  rocks  were  opened  on  August  12,  1899,  and 
on  September  14,  1899,  contract  was  made  for  the  work  for  $253,500. 
Work  was  commenced  on  December  1,  1899,  on  Shag  Rock  No.  1, 
to  which  all  work  during  the  past  fiscal  year  was  confined.  The  con- 
tractor fired  a  few  surface  blasts  and  one  3|-inch  hole  loaded  with 
fiant  powder  and  nitro-gelatin  but  did  no  effective  work.  He  then 
rilled  24  10-inch  holes,  loaded  them  with  16,319  pounds  of  nitro- 
gelatin,  and  on  April  30,  1900,  fired  the  blast.  The  rock  was  well 
shattered  and  dredging  to  remove  the  broken  rock  was  then  proceeded 
with  and  continued  up  to  the  end  of  the  fiscal  year,  by  which  time  the 
rock  had  been  removed  to  a  depth  of  27  feet  at  low  water. 
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July  1,  1899,  balance  unexpended $100, 000. 00 

Amount  appropriated  by  sundry  civil  act  approved  June  6,  1900 170,000.00 

270,000.00 
June  30,  1900,  amount  expended  during  fijscal  year 3,329.83 

July  1,  1900,  balance  unexpended , 286, 670. 17 

July  1 ,  1900,  amount  covered  by  uncompleted  contracts 253,250.20 

July  1,  1900,  balance  available 13,419.97 

(See  Appendix  TT  2.) 

3.  OaJdand  Harbor^  California, — The  principal  features  of  this 
improvement  as  originally  projected  are:  (1)  Two  mid-tide  training 
walls  of  rubblestone  extended  from  the  shore  westward  into  San 
Francisco  Bay  about  2  miles;  (2)  a  connection,  by  a  canal  li  miles  long, 
with  San  Leandro  Bay;  (3)  a  dam  at  the  entrance  to  San  Leandro  Bay; 
(4)  dredging  basin  and  a  channel,  the  latter  to  have  a  depth  of  20  feet 
at  low  water. 

Two  modifications  were  later  adopted,  namely,  to  increase  width  of 
tidal  canal  to  400  f eet^  and  to  raise  the  training  walls  to  full  tide  height. 

The  original  depth  of  the  channel  at  the  entrance  to  what  is  now 
Oakland  Harbor  was  2  feet  at  low  water. 

The  total  amount  appropriated  to  June  30,  1899,  for  improving 
harbor  at  Oakland,  Cal.,  was  $2,2^70,600;  the  total  amount  expended  to 
the  same  date  was  $1,919,760.99. 

The  result  of  this  expenditure  was  a  channel  300  feet  wide  and  20 
feet  deep  at  low  water  from  the  Bay  of  San  Francisco  to  "tVebster 
Street  Bridge;  two  stone  jetties,  one  12,000  feet  long  and  the  other 
10,000  feet  long,  built  out  to  San  Francisco  Bay  on  the  north  and 
south  sides  of  the  jetty  channel;  a  tidal  basin,  about  2  feet  deep  at  low 
water,  covering  about  300  acres;  a  tidal-basin  channel  in  front  of 
Brooklyn,  6  feet  deep  at  low  water,  200  feet  wide  and  5,000  feet  long; 
portions  of  the  tidal  canal  excavated  both  at  the  Oakland  and  San 
Leandro  ends,  and  a  bridee  built  over  the  tidal  canal  at  Park  street, 
between  East  Oakland  and  Alameda. 

Contracts  were  made  September  27, 1899,  for  building  a  drawbridge 
across  the  tidal  canal  at  High  street,  Alameda,  Cal. ;  January  16, 19(X), 
for  building  a  diverting  channel  for  Sausal  Creek  to  prevent  deposits 
in  the  tidal  canal;  and  March  6,  1900,  for  building  a  drawbridge 
across  the  tidal  canal  at  Fruitvale  avenue,  near  Alameda,  Cal.  These 
works  are  still  in  progress,  and  consequently  no  changes  have  resulted 
during  the  fiscal  year. 

The  sundrj^  civil  act  of  June  6,  1900,  appropriated  $180,000  for 
continuing  this  work,  making  the  total  amount  thus  far  appropriated 
$2,450,600  and  completing  me  appropriation  of  $666,000,  to  which 
extent  Congress,  by  act  of  June  3,  1896,  authorized  continuous  con- 
tracts. Of  the  items  in  the  project  adopted  by  Congress,  the  bridge 
across  the  tidal  canal  at  Washington  avenue  remains  to  be  built  or 
provided  for  and  the  tidal  canal  to  be  dredged.  The  amount  avail- 
able, viz,  $391,869.14,  is  believed  to  be  sufficient  for  the  purpose. 

July  1,  1899,  balance  unexpended $350,839.01 

Amount  appropriated  by  sundry  civil  act  approved  June  6,  1900 180,  OOP.  00 

530,839.01 
June  30,  1900,  amount  expended  during  fiscal  year 25, 164. 99 

July  1,  1900,  balance  unexpended 505,674.02 

July  1,  1900,  amount  covered  by  uncompleted  contracts 113, 804. 88 

July  1,  1900,  balance  available 391,869.14 

(See  Appendix  T  T  3.) 
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4.,  San  Joaquin  Bwer^  Califomta. —Before  improvement  the  low- 
water  channel  to  Stockton  was  only  6  feet  in  depth  and  contained 
several  sharp  bends  where  navigation  was  difficult,  while  the  upper 
river,  above  Stockton,  was  navigable  for  but  few  months  in  the  year, 
during  the  high-water  stage,  and  part  of  that  time  for  boats  drawing 
not  more  than  2  feet  of  water. 

The  plan  for  improvement  adopted  in  1877,  and  slightly  modified  in 
1881  and  1888,  had  for  its  object  the  securing  and  maintaining,  by  dredg- 
ing, of  a  channel  9  feet  deep  at  low  water  and  100  feet  wide  througn 
the  tidal  portions  of  the  river  and  Stockton  Channel  to  Stockton,  and 
a  channel  in  Mormon  Slough  4  feet  deep  at  low  water  and  80  feet  wide 
to  Miller's  warehouse;  also  temporary  improvement  of  the  low- water 
channel  of  the  upper  river  by  oredging,  scmping,  removal  of  snags, 
and  the  closure  of  Taradise  Cut  and  L<aird  Slough. 

The  amount  expended  oh  the  improvement  of  this  river  to  June  30, 
1899,  was  $389,339.38. 

The  results  obtained  to  June  30, 1899,  were  the  maintenance  of  a  low- 
water  channel  9  feet  in  depth  to  Stockton,  which  is  the  result  of  the 
dredging  which  has  been  carried  on  everjr  year  sinc^  1877;  the  shorten- 
ing of  the  river  4i  miles  by  cut-oflfs  which  have  been  made,  three  of 
which  are  near  Devils  Ell^w,  one  at  Head  Reach,  and  a  double  cut-off 
in  the  narrows  below  Stockton;  a  double  cut-off  at  Twenty -one  Mile 
Slough,  and  the  improvement  of  the  navigation  of  the  upper  river  by 
the  removal  of  snags  and  the  partial- closure  of  Laird  Slough  and  Par- 
adise Cut  by  dams. 

The  work  done  during  the  past  fiscal  year  has  been  dredging  in 
Stockton  and  Mormon  channels.  In  July,  1899,  a  shoal  which  nad 
formed  in  Stockton  Channel  was  removed,  and  on  October  9,  1899, 
contract  was  made  to  redredge  Stockton  and  Monuon  channels  to  the 
head  of  navigation.  This  work  was  in  progress  at  the  end  of  the  fiscal 
year,  but  it  is  thought  will  be  completed  by  the  end  of  August,  1900. 
The  depths  and  widths  required  by  the  approved 'project  have  been 
maintained  and  navigation  to  Stockton  has  been  uninterrupted,  but 
owing  to  the  drought  there  was  no  navigation  on  the  upper  river  dur- 
ingl899. 

The  commerce  on  the  lower  San  Joaquin  River  (below  Stockton)  is 
large  and  important.  It  is  carried  on  13  steamers,  averaging  550  tons 
eacn;  14  barges,  averaging  at  least  100  tgns  each,  and  many  scow 
schooners.  Curing  1899  it  amounted  to  270,013  tons  of  freight  and 
133,832  passengers,  which  were  all  carried  on  the  lower  river. 

The  maximum  draft  that  can  be  carried  to  Stockton  at  mean  low 
water  is  9  feet. 

The  amount  required  for  completion  of  the  existing  project  is  inde- 
terminate. 

July  1, 1899,  balance  unexpended $62,160.62 

June  30, 1900,  amount  expended  during  fiscal  year 18, 040. 16 

July  1, 1900,  balance  unexpended 44,120.46 

July  1, 1900,  amount  covered  by  uncompleted  contracts 8, 000. 00 

July  1, 1900,  balance  Q^vailable 36,120.46 

(See  Appendix  T  T  4.) 

6.  Mokekimne  Hwer^  California. — ^This  river,  a  tributary  of  the  San 
Joaquin,  is  a  tidal  stream,  and  is  navigable  to  New  Hope  Landing,  13 
miles  above  its  mouth. 
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Originally  navigation  was  difficult  on  account  of  overhanging  trees, 
numerous  snags,  and  a  shoal  opposite  New  Hope  Landing. 

In  1884  project  was  made  to  remove  snags- and  overhanging  trees, 
and  in  1892  to  dredge  shoal  and  remove  point  of  land  opposite  New 
Hope  Landing.  Appropriations  aggregating  $18,000  were  made  in 
1884,  1886,  1888,  1892,  and  1894,  and  up  to  &te  $17,111.60  has  been 
expended  as  appropriations  became  available,  in  accordance  with  the 
project,  which  nas  been  completed. 

The  conmierc^  of  the  river  is  handled  by  one  steamer  of  386  tons 
capacity  and  -a  few  scow  schooners.  The  total  tonnage  carried  in  1898 
is  reported  as  51,614. 

There  has  been  no  improvement  in  the  depth  of  the  stream.  It  has 
been  widened  by  the  removal  of  overhanging  trees,  and  there  is  now 
no  obstacle  to  navigation  for  such  craft  as  use  this  river.  The  amount 
of  commerce  varies  with  the  crops  grown.  'Practically  all  that  grows 
on  and  near  the  banks  of  the  river  is  transported  by  the  water  route. 

No  work  has  been  done  on  the  river  since  1896,  and  npne  is  required 
until  other  snags  shall  lodge  in  the  river.  No  deterioration  of  channel 
has  been  reported  since  work  was  completed  in  1896,  and  it  is  not  known 
that  the  work  done  has  increased  the  tonnage  of  the  river.  The  maxi- 
mum draft  that  can  be  carried  at  mean  low  water  is  fuUv  3  feet. 

• 

July  1,  1899,  balance  unexpended $888.34 

July  1,  1900,  balance  unexpended 88&34 

(See  Appendix  T  T  5.) 

6.  Sacraniento  and  Feather  rivers^  California,  — Before  improvement 
navigation  on  these  streams  was  difficult  and  dangerous  above  Sacra- 
mento on  account  of  Snags,  shoals,  and  rapids.  Below  Sacramento  the 
river  was  deep  and  navigation  easy.  Since  that  time  the  river  bed  from 
the  mouth  of  the  Feather  down  has  been  in  places  badly  filled  up  with 
mining  debris. 

In  1874  a  project  was  adopted  having  for  its  object  the  improvement 
of  the  low-water  channels  of  the  Upper  Sacramento  and  the  Feather 
rivers  by  removing  snags,  scraping  bars,  and  the  construction  of  tem- 
porary wing  dams.  No  attempt  at  permanent  improvement  was  con- 
templated. In  1890  the  project  was  increased  to  include  the  closure  of 
Paines  Break,  a  crevasse  about  If  miles  below  the  city  of  Sacramento. 
In  1892  it  was  again  increased  to  include  the  closure  of  Jacob  Slough,  a 
crevasse  above  tne  city  of  Sacramento;  the  treatment  of  the  Yuba  River 
near  and  above  Marysville,  a  locality  in  which  an  enormous  amount  of 
mining  debris  had  been  deposited,  and  the  removal  of  obstructions  in 
the  Lower  Sacramento  River.  In  1899  the  Board  of  Engineer  Officers 
appointed  in  pursuance  of  the  river  and  harbor  act  of  June  3,  1896, 
made  a  project  for  increasing  the  navigable  depth  of  the  Sacramento 
River  below.  Sacramento  by  means  of  a  series  or  wing  dams. 

The  work  done  under  this  project  is  treated  in  the  report  for  improv- 
ing Sacramento  River,  California. 

The  amount  expended  on  these  rivers  to  June  30,  1899,  was  $725,- 
838.83. 

The  work  to  June  30,  1899,  resulted  in  a  low-water  channel  with  a 
least  depth  of  7  feet  from  Suisun  Ba\"  to  Sacramento,  4  feet  from  Sacra- 
mento to  Butte  Citv,  3  feet  from  Butte  City  to  Tehama,  and  2i  feet  from 
Tehama  to  Red  Bluff. 

The  work  during  the  past  fiscal  year  consisted  of  operations  of 
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the  U.  S.  snag  boat  Seizer^  which  was  at  work  from  July  24,  1899, 
until  January  3,  1900,  removing  snags  and  building  wing  dams,  by 
which  the  depths  above  noted  were  maintained  and  conunerce  was 
uninterrupted. 

The  commerce  on  the  upper  river,  including  the  Feather,  is  carried 
on  six  steamers,  averaging  133  tons,  and  eight  barges,  averaging  600 
tons.  On  the  lower  river  the  commerce  is  carried  on  nine  steamers, 
averaging  408  tons,  and  twenty-two  barges,  averaging  600  tons. 

The  total  freight  carried  on  the  Sacramento  River  during  1899  was 
484,806  tons,  and  on  the  Feather  River  4,430  tons. 

The  maximum  draft  tliat  could  be  carried  on  June  30,  1900,  on  the 
Sacramento  River  was,  from  Suisun  Bay  to  Sacramento,  8  feet;  thence 
to  Butte  City,  5  feet;  thence  to  Tehama,  3i  feet,  and  thence  to  Red 
Bluff,  the  head  of  navigatpn,  3  feet,  the  river  not  having  at  that  date 
reached  its  low- water  stage. 

The  amount  required  for  the  completion  of  the  existing  project  is 
indeterminate. 

In  addition  to  the  balance  available  and  to  amounts  appropriated  for 
work  below  Sacramento  funds  will  be  required  to  operate  the  snag 
boat,  so  as  to  keep  navigation  open  on  the  upper  river  to  June  30, 1 902. 

The  general  improvement  of  the.se  rivers  is  under  the  charge  of  a 
Board  of  Engineer  Officers,  appointed  in  pursuance  of  the  river  and 
harbor  act  of  June  3, 1896,  which  has  made  a  project  for  the  improve- 
ment of  the  river  from  Sacramento  down  (see  Appendix  T  T  7  here- 
with). For  this  reason  no  estimate  other  than  the  cost  of  running  the 
snag  boat  to  June  30,  1902,  is  presented. 

July  1,  1899,  balance  unexpended  * $34,161.17 

June  30,  1900,  amount  expended  during  fiscal  year 20, 022. 38 

July  1,  1900,  balance tmexpended  .., 14,138.79 

Amount  (estimated)  required  for  completion  of  existing  project Indefinite. 

Amount  tnat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1902,  for  works  of  improvement  an3  for  maintenance,  in  sSdition  to 

the  balance  unexpended  July  1,  1900 18,000.00 

Submitted  in  compuance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 

of  1899,  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  T  T  6.) 

7.  Sdcramento  Rimer ^  California, — The  river  and  harbor  act  of 
March  3,  1899,  contained  the  following  clause: 

Improving  Sacramento  River,  California,  from  the  city  of  Sacramento  to  the  mouth: 
Contmumg  improvement,  thirty  thousand  dollars:  Prtmdedy  That  a  contract  or  con- 
tracts may  be  entered  into  by  the  Secretary  of  War  for  such  materials  and  work  as 
may  be  necessary  to  carry  out  the  revised  project  printed  in  House  Document  Num- 
ber One  hundred  and  eighty-six,  Fiftv-nfth  Congress,  second  session,  and  House 
Document  Number  Forty-eight,  Fifty-fifth  Congress,  third  session,  to  be  paid  for  as 
appropriations  may  from  time  to  time  be  made  by  law,  not  to  exceed  in  the  aggre- 
gate the  sum  of  two  hundred  and  fifty  thousand  dollars,  exclusive  of  amount  herein 
and  heretofore  appropriated.    *    *    * 

In  1899  project  was  made  and  approved  for  a  series  of  wing  dams 
opposite  the  city  of  Sacramento,  extending  as  far  out  into  the  stream 

*  In  the  Annual  Report  of  the  Chief  of  Engineers  for  1899  the  balance  unexpended 
for  improving  Sacramento  and  Feather  rivers,  California,  was  given  as  164,161.17. 
This  included  $30,000  appropriated  by  act  of  March  3,  1899,  for  improving  Sacra- 
mento River,  California,  which  has  since  been  carried  to  a  separate  account  for  that 
work  (see  Appendix  T  T  7  herewith). 
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and  of  such  number  as  might  be  found  necessary  to  deepen  the  shoal 
water  which  extended  along  and  below  the  city  front.     Under  this 

Sroject  contract  was  made  on  September  1,  1899,  for  building  the 
ams.  Work  was  commenced  October  2,  and  suspended  November 
18,  1899,  on  account  of  high  water.  By  this  time  three  dams  had 
been  completed  and  a  fourth  partially  so.  It  is  thought  work  can  be 
resumed  about  August  1,  1900. 

As  the.  river  was  still  at  a  high  stage  at  the  end  of  the  fiscal  year, 
no  sui'vey  had  been  made  to  determine  the  results  of  the  work. 

An  additional  $60,000  was  appropriated  by  the  act  of  June  6,  1900. 

The  amount  of  freight  carried  on  the  Lower  Sacramento  River  during 
the  year  1899  was  460,475  tons.  The  maximum  draft  that  could  be 
carried  from  the  mouth  of  the  river  to  Sacramento  on  June  30,  1900, 
was  8  feet,  the  river  at  that  date  not  having  reached  its  low  stage. 

This  improvement  is  under  the  direction  of  a  Board  of  Enffineej 
Officers,  constituted  by  S.  O.,  No.  18,  Headquarters,  Corps  of  Engi- 
neers, July  27,  1896,  as  authorized  by  the  river  and  harbor  act  of 
June  3,  1896,  in  whose  report  in  Appendix  T  T  7  reference  to  future 
work  is  made. 

July  1, 1899,  balance  unexpended $30,000.00 

Amount  appropriated  by  sundry  civil  act  approved  June  6, 1900 60, 000. 00 

90,000.00 
June  30, 1900,  amount  expended  during  fiscal  year 2, 343. 36 

July  1, 1900,  balance  unei^pended 87, 656. 64 

July  1 ,  1900,  amount  covered  by  uncompleted  contracts 27, 656. 64 

July  1, 1900,  balance  available 60,000.00 

(See  Appendix  T  T  7.) 

8.  Napa  Rivei\  Ccdifomia, — Napa  Jliver  before  improvement  had 
an  average  low-water  depth  of  5  feet,  with  the  exception  of  the  bars, 
where  the  depth  was  reduced  to  less  than  1  foot  on  the  crests.  The 
ordinary  rise  of  the  tides  being  5  feel  there  was  each  day  a  practicable 
depth  of  6  feet. 

The  approved  proiect  consists  in  dredging  the  bars  between  Carr 
Bend  and  Vernon  Mills,  in  the  inmiediate  vicinity  of  Napa  City,  cut- 
ting off  projecting  points  of  land  so  as  to  obtain  a  channel  75  feet  wide 
and  4  feet  deep  at  mean  low  water,  and  removing  obstructions,  such 
as  snags,  logs,  etc. 

Work  upon  this  improvement  was  commenced  in  1889,  and  in  that 

J  ear  a  channel  was  dredged  through  the  different  bars  between  Carr 
lend  and  the  highway  bridge  at  Third  street,  Napa  City,  and  the  river 
was  cleared  of  snags.     The  channel  was  again  dredged  in  1891. 

Up  to  June  30,  1899,  $21,428.42  had  been  expended  on  this  improve- 
ment, the  result  being  that  the  width  and  depth  of  the  channel  had 
been  genei'ally  maintained  and  all  dangerous  snags,  logs,  etc.,  had 
been  removed  from  the  channel. 

During  the  past  &cal  year  $26.67  had  been  spent  in  making  con- 
tract to  dredge  shoals  which  had  re-formed,  but  no  work  has  been 
done  on  the  nver.  Navigation  has  been  uninteiTupted.  The  contract 
to  redredge  the  shoals  was  made  on  June  30,  1900,  and  work  under  it 
will  be  done  early  in  the  coming  fiscal  year. 

The  commerce  of  the  stream  is  increasing;  the  amount  reported  as 
carried  during  1899  was  160,495  tons. 

This  channel,  being  a  tidal  portion  of  a  silt-bearing  stream,  requires 
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occasional  dredging.     The  amount  required  for  the  completion  of  the 
project  is  consequently  indeterminate. 

The  maximum  draft  that  can  be  carried  to  the  town  of  Napa,  the 
head  of  navigation,  is  6  feet  at  high  water.  Until  the  shoal  which  has 
formed  just  below  the  town  is  dredged  the  maximum  draft  that  can  be 
carried  at  mean  low  water  is  less  than  1  foot. 

July  1, 1899, balance  unexpended H071.58 

June  30, 1900,  amount  expended  during  fiscal  year 26.67 

July  1, 1900,  balance  unexpended 4, 044. 91 

Amount  (estimated)  required  for  completion  of  existing  project InTlefinite. 

Amount  that  can  be  profitably  expenaed  in  fiscal  year  ending  June  30, 

1902,  in  addition  to  the  balance  unexpended  July  1, 1900 2, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 

of  1899,  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  T  T  8.) 

9.  Petaluma  Creek^  Calif omia, — ^This  creek  is  an  estuary  of  San 
Pablo  Bay,  and  is  navigable  for  16  miles  of  its  length  to  Petaluma,  a 
town  of  about  4,000  inhabitants,  which  is  the  head  of  navigation. 

Before  improvement  it  was  very  crooked,  drv  in  places  at  low  water, 
and  navigation  was  depende'nt  entirely  upon  the  tide. 

In  1880  project  was  made  for  straightening  the  stream  by  making 
cut-oflFs  and  dredging  to  obtain  a  channel  50  feet  wide  and  3  feet  deep 
at  low  tide.  In  1892  the  project  was  extended  to  dredge  the  channel 
as  deep  as  funds  would  permit. 

Up  to  June  30, 1899,  $60,968.04  had  been  expended  on  this  improve- 
ment, with  the  result  that  the  creek  had  been  shortened  2.5  miles,  and 
a  channel  dredged  having  a  least  width  of  50  feet,  and  a  least  depth  of 
4  feet  near  the  town  of  Petaluma,  and  of  6  feet  in  the  lower  portion, 
at  mean  low  stages  of  tide. 

During  the  past  year  the  creek,  having  shoaled  somewhat,  was 
redredged  under  contract.  This  maintained  the  channel  width  and 
depth  as  projected. 

The  maximum  draft  that  can  be  carried  to  Petaluma,  the  head  of 
navigation,  is  4  feet  at  mean  low  water. 

The  commerce  of  this  creek,  which  is  valuable  and  important,  is 
carried  on  one  steamboat  (294  tons),  and  numerous  scow  schooners 
which  carry  the  heavier  freight.  The  tonnage  during  1899  was  large, 
but  as  much  of  it  was  carried  on  the  scow  schooners  it  can  not  be  reli- 
ably stated. 

The  drainage  area  of  this  stream  is  about  83  square  miles  of  land, 
principally  agricultural;  consequently  large  quantities  of  detritus  are 
annually  earned  into  the  channel  which  the  tide  waters  are  unable  to 
carry  out;  hence  redredging  will  be  required  about  every  two  years  to 
maintain  navigation. 

July  1, 1899,  balance  unexpended $4,031.96 

June  30, 1900,  amount  expended  during  fiscal  year 3,718.93 

July  1, 1900,  balance  unexpended 313. 03 

Amount  (estimated)  required  for  completion  of  existing  project Indefinijte. 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1902,  in  addition  to  the  balance  unexpended  July  1, 1900 3, 000. 00 ' 

Submitted  in  compliance  with  requiremente  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 

of  1899,  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  T  T  9.) 
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10,  Ilumholdt  Harbor  and  Bay^  California, — Before  improvement 
the  harbor  was  obstructed  by  a  troublesome  and  variable  sand  bar, 
inclosing  the  entrance  about  a  mile  distant.  Across  the  submerged  bar 
was  a  c^nnel  which  was  exceedingly  shifting,  uncertain,  and  danger- 
ous; its  low- water  depth  has  been  occasional^  as  much  as  25  feet,  and 
frequently  as  little  as  9  feet.  The  bar  constantly  changed  in  position, 
the  greatest  range  being  about  li  miles.  Vessels  were  often  storm 
bound  in  the  harbor  for  long  periods.  There  were  also  numerous  shoals 
within  the  harbor,  close  to  the  wharves,  rendering  it  difficult  for  vessels 
to  readb  Eureka,  Arciita,  and  Hookton,  the  main  shipping  points  on 
the  bay. 

In  1881  a  project  for  improving  the  inner  harbor  was  adopted,  with 
a  view  to  securing,  by  dredging,  a  channel  12  feet  deep  ana  100  feet 
wide  to  the  head  of  Eureka  wlmrves,  and  one  10  feet  deep  and  100  feet 
wide  to  Areata  and  Hookton.  This  project  was  completed  in  1884  at 
a  cost  of  $80,884.69.  These  channels  have  since  silted  up  materially. 
By  the  river  and  harbor  act  of  March  3,  1899,  an  appropriation  of 
$50,000  was  made  fox  dredging  in  the  inner  harbor. 

In  1882  a  project  was  adopted  for  improving  the  entrance,  with  the 
object  of  increasing  the  depth  of  water  over  the  bar,  by  constructing 
a  low-tide  brush  and  stone  jetty,  extending  seaward  from  the  end  of 
the  south  spit  for  a  distance  of  6,000  feet.  Its  estimated  cost  was 
$600,000.  In  1891  a  Board  of  Engineer  Officers  recommended  the 
raising  of  this  jetty  to  high  tide,  and  the  addition  of  another,  making 
two  stone  and  brush  jetties,  nearly  parallel,  about  2,100  feet  apart, 
starting  from  the  north  and  south  spits,  respectively,  and  extending 
seaward  to  the  18-foot  contour,  with  such  groins  as  might  be  found 
necessary  during  the  progress  of  the  work.  The  north  letty  was  not 
to  be  begun  until  the  completion  of  the  south.  The  total  cost  of  these 
jetties  and  the  necessary  bank  protection  was  estimated  at  $1,715,115, 
m  addition  to  the  sum  which  had  already  been  appropriated.  In  1892 
the  project  was  slightly  modified  so  as  to  start  tne  north  jetty  from 
the  end  of  the  dike  already  built  for  shore  protection,,  making  that  a 
part  of  the  jetty.  The  construction  of  the  north  jett}^  so  far  as 
thought  necessary  to  prevent  erosion,  without  waiting  for  the  comple- 
tion of  the  south  jetty,  was  also  authorized.  The  river  and  haroor 
act  of  July  13,  1892,  placed  the  improvement  under  the  continuing- 
contract  system. 

Theamountexpendedon  this  work  to  June  30, 1899,  was$l, 991,097. 16, 
of  which  $80,985.47  was  for  dredging  in  the  inner  harbor,  and  the 
sum  of  $1,910,111.69  for  improving  the  entrance. 

The  result  accomplished  by  the  work  done  to  June  30, 1899,  was  a  24- 
foot  channel,  1,350  feet  wide,  across  the  bar  between  the  jetties,  both  of 
which  had  been  extended  to  their  full  length,  but  required  some 
additional  rock  to  complete  them  to  their  full  height.  The  channels 
dredged  inside  the  harbor  had  deteriorated  by  shoaling,  but  on  June 
30, 1899,  a  contract  to  dredge  the  inner  harbor  had  been  made. 

During  the  past  fiscal  year  $180,745.38  was  expended  on  this  work, 
of  which  $130,846.16  was  spent  on  the  jetty  work  at  the  entrance  to 
the  harbor,  and  $49,899.22  in  dredging  the  inner  harbor.     Both  por- 
*tions  of  the  work  were  completed  during  the  .year. 

The  work  done  on  the  jetties  during  the  past  fiscal  year,  which  com- 
pleted them,  was  placing  26,179  tons  of  rock  in  the  soum  jetty,  and  * 
8,733  tons  in  the  north.     The  contract  was  completed  on  August  30, 
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1899.  At  the  time  of  the  completion  of  the  jetties,  when  tljeir  crests 
were  well  above  high-water  level  and  the  whole  current  effect  was  con- 
centrated over  the  oar,  the  least  channel  depth  of  water  anjrwhere 
between  the  bay  and  the  bar  was  28  feet  at  low  water,  but  as  the  crests 
become  lowered  by  sea  action  it  is  probable  this  may  be  somewhat 
reduced.     The  channel  width  remained  at  1,350  feet.    * 

The  dredffing  which  was  commenced  on  August  9,  1899,  and  com- 
pleted on  March  2,  1900,  gave  a  channel,  which  extends  8,900  feet 
along  the  front  of  the  town  of  Eureka,  200  feet  wide  and  15  feet  deep 
at  low  water. 

During  the  year  1899,  1,300  vessels,  having  a  gross  tonnage  of 
527,369  tons,  passed  over  Humboldt  bar,  but  large  and  important  as 
this  traffic  is,  the  improvements  made  are  believed  to  have  provided  a 
harbor  in  every  way  adequate  to  the  demands  of  the  commerce  of  the 
port. 

July  1, 1899,  balance  unexpended ; $196,517.84 

June  30, 1900,  amount  expended  during  fiscal  year 180, 745. 38 

July  1, 1900,  balance  unexpended 15, 772. 46 

(See  Appendix  T  T  10.) 

EXAMINATIONS    AND    SURVEYS    MADE   IN   COMPLIANCE  WITH   RIVER  AND 
HARBOR  ACT   APPROVED   MARCH    3  J899. 

The  preliminary  examinations  and  surveys  of  the  following  locali- 
ties, requii'ed  by  the  river  and  harbor  act  of  March  3,  1899,  were 
made  by  the  local  engineer,  Maj.  (now  Lieut.  Col.)  W.  H.  Heuer, 
Corps  of  Engineers,  and  reports  thereon  submitted  through  the  Divi- 
sion Engineer,  Col.  S.  M.  Mansfield,  Corps  of  Engineers: 

1.  Preliminary  examination  of  harbor  *qf  South  San  Francisco^ 
Cal. — Major  Heuer  submitted  report  June  9,  1899.  In  his  opinion 
the  locality  is  not  worthy  of  improvement  by  the  General  Government, 
and  his  views  are  concurred  in  by  the  division  engineer  and  by  me. 
The  report  was  transmitted  to  Congress  and  printed  in  House  Doc. 
No.  101,  Fifty -sixth  Congress,  first  session.  (See  also  Appendix 
TTll.)  . 

2.  Preliminary  examination  of  Suisun  Creek^  California. — Major 
Heuer  submitted  report  June  19,  1899.  It  is  his  opinion,  concurred 
in  by  the  division  engineer  and  by  me,  that  the  locality  is  not  worthy 
of  improvement  by  the  General  Government.  The  report  was  trans- 
mittea  to  Congress  and  printed  in  House  Doc.  No.  49,  Fifty-sixth 
Congrass,  first  session.     (See  also  Appendix  T  T  12.) 

3.  Preliminary  examination  and  plan  and  estimate  for  improvement 
of  Napa  River ^  California, — Major  Heuer  submitted  reports  dated 
March  29  and  July  20,  1899,  respectively,  with  plan  for  improvement 
at  an  estimated  cost  of  $3,600.  In  his  opinion,  concurred  in  by  the 
division  engineer  and  by  me,  the  locality  is  worthy  of  improvement 
by  the  General  Gpvernment.  The  reports  were  transmitted  to  Con- 
fess and  printed  in  House  Doc.  No.  48,  Fifty-six  Congress,  first  ses- 
sion.    (See  also  Appendix  T  T  13.) 

4.  Preliminary  examination  of  Sonoma  Greeks  California, — Major 
Heuer  submittecl  report  May  3,  1899.  In  his  opinion,  concurred  in 
by  the  division  engineer  and. by  me,  the  locality  is  not  worthy  of 
improvement  by  the  Geneml  Government.     The  report  was  trans- 
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mitted  to  Congress  and  printed  in  House  Doc.  No.  47,  Fifty -sixth 
Congress,'  first  session.     (See  also  Appendix  T  T  14.) 

5,  Preliminary  examination  and  plan  and  estimate  for  impr(yv€m£rU 
of  channel  between  Straits  of  Karquine^  and.ths  Golden  Gate^  Cali- 
fornia^ off  Point  Pinole^  Point  Wilson^  and  Lone  Tree  Point, — Major 
Heuer  submitted  reports  dated  March  29  and  September  6,  1899, 
respectively,  with  plan  for  improvement  at  an  estimated  cost  of 
$381^000  and  $16,000  per  annum  for  maintenance.  The  locality  is 
considered  by  the  local  officer  to  be  worthy  of  improvement  by  the 
General  Government,  and  his  views  are  concurred  in  by  the  division 
engineer  and  by  me.     The  reports  were  transmitted  to  Congress  and 

f)rinted  in  House  Doc.  No.   89,  Fifty -sixth  Congress,  first  session. 
See  also  Appendix  T  T  15.) 

6,  Preliminary  examination  of  Crescent  Bay  ( Crescent  City  Harbor\ 
California, — Major  Heuer  submitted  report  July  18,  1899.  In  his 
opinion,  concurred  in  by  the  division  engineer  and  by  me,  the  local- 
ity is  not  worthy  of  improvement  by  the  General  Government.  The 
report  was  transmitted  to  Congress  and  printed  in  House  Doc.  No.  73, 
Fifty -sixth  Congress,  first  session.     (See  also  Appendix  T  T  16.) 

EXAMINATIONS     REQUIRED     BY    EMERGENCY    RIVER     AND     HARBOR    ACT 
APPROVED  JUNE   6,  1900. 

•  The  local  officer  was  also  charged  with  the  duty  of  making  prelim- 
inary examinations  of  the  following  localities,  required  by  the  emer- 
gency river  and  harbor  act  of  June  6,  1900,  and,  if  possible,  reports 
thereon  will  be  submitted  in  time  for  transmission  to  Congress  at  its 
next  session: 

1,  San  Joaquin  Piver^  California,^  above  tlie  month  afthe  Stanislaus 
River  ^  with  a  visio  of  d<4ehmning  the  advisability  of  closing  the  mouths 
of  the  more  important  blind  sloughs  leading  from  said  San  Joaquin 
Piver  and  tributaries^  especially  thosehnomn  as  Finegan,,  AmpKLet,,  and 

Walden  sloughs^  that  the  water  in  the  main  channel  of  the  said  Sa/n  Joa- 
quin River  may  be  retained  therein  and  more  effectumly  promote  namga- 
tion  thereof 

2,  The  San  Joaquin  River  and  the  watenvays  connecting  the  same  with 
the  Straits  of  Karquines,,  extending  from,  tJie  town  of  Antioch  to  Suisun 
Point. 

3,  Oakland  Harbor,^  Califymia,,  with  a  v^iew  to  the  improvement  of 
said  harbor^  to  meet  the  needs  of  present  and  prospective  commerce  ^  from 
tJte  western  end  of  the  tidal  canal  to  deep  water  in  San  Francisco  Bay,, 
including  the  ^rcavation  of  a  tidal  basin, 

IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  WESTERN  OREGON,  OF 
UPPER  COLUMBIA  AND  SNAKE  RIVERS,  OREGON  AND  WASHING- 
TON, AND  OF  CLEARWATER  RIVER,  IDAHO. 

This  district  was  in  the  charge  of  Capt.  William  W.  llarts,  Corps  of 
Engineers.  Division  Engineer,  Col.  S.  M.  Mansfield,  Corps  of  Engi- 
neers. 

i.  Port  Orford  Harbor,,  Oregon. — The  river  and  harbor  act  of  August 
18,  1894,  pro\aded  for  a  survey  of — 

Port  Orford,  with  a  view  to  improving  the  same  for  shipping  purposes  and  as  a 
harbor  of  refuge,  commencing  at  Grave  Yard  Point  and  by  jetty,  sea  wall,  or  other 
proper  construction  extending  southerly  or  southeasterly  mto  the  ocean  three  hmi- 
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dred  or  more  feet,  if  necessary,  and  suitable  for  vessels  of  middle  draft;  and,  secondly, 
if  necessary,  by  another  jetty,  sea  wall,  or  other  constructive  work,  extending  from 
the  next  high  point  or  headland  southwesterly  four  hundred  or  more  feet,  so  as  to 
accommodate  vessels  of  maximum  draft. 

The  report  (Annual  Report  of  the  Chief  of  Engineers  for  1895,  pp. 
3491-3501)  submitted  in  compliance  with  the  above-quoted  item  stated 
that — 

Port  Orford  is  an  open  roadstead  and  ^allage  on  the  coast  of  Oregon,  51 J  miJes  north 
of  the  California  and  Oregon  boundary  line, 

and  that — 

An  inspection  of  the  maps  shows  that  Port  Orford  is  wide  open  to  the  sea  to  the  south- 
ward, the  direction  from  which  come  the  worst  storms,  and  that  the  constructions  as 
located  are  nearly  head  on  to  the  sea  and  do  not  provide  any  inclosed  anchorage  area. 
This  being  the  case,  it  is  certain  that  they  do  not  and  can  not  be  considered  as  pro- 
viding in  the  remotest  degree  a  "harbor  of  refuge."  Therefore  this  view  of  the  pro- 
posed improvements  must  be  entirely  cast  aside,  and  they  must  be  considered  solely 
m  relation  to  their  use  for  "shipping  purposes,"  as  mentioned  in  the  law. 

These  constructions  for  "shipping  purposes"  are  therefore  construed  to  be  piers 
or  wharves,  and  the  estimate  herewith  is  for  their  construction  as  wharves  for  com- 
mercial shipping  purposes. 

It  is  also  proper  to  add  that  the  wharves  can  be  used  with  regularity  only  during 
the  summer  season  and  when  northerly  weather  prevails.  They  can  not  be  used 
during  the  prevalence  of  heavy,  southerly,  winter  weather.  For  the  same  reasons 
the  wharves  must  be  built  during  the  summer  months. 

The  only  way  that  a  harbor  of  refuge  can  be'constructed  at  Port  Orford  is  by  build- 
ing a  breakwater  approximately  on  tne  lines  laid  down  by  the  engineers  and  Boards 
of  Engineers  who  have  had  the  matter  under  consideration. 

The  report  contained  an  estimate  of  $203,366  for  constructing  a 
wharf  from  Grave  Yard  Point;  also  an  estimate  for  constructing  the 
wharf  from  Nellys  Point,  "the  next  high  point  or  headland  south-* 
westerly."  Pursuant  to  this  report  the  river  and  harbor  act  of  June  3, 
1896,  contained  the  foUowing  item: 

Improving  Port  Orford  Harbor,  at  Grave  Yard  Point,  Or^on,  according  to  plan 
recommendekl  by  Cant.  Thomas  W.  Symons,  of  the  Corps  of  Engineers,  as  per  House 
Document  Numbered  Three  hundred  and  thirteen.  Fifty-third  Congress,  third  session, 
January  thirtieth,  eighteen  hundred  and  ninety-five,  to  cost  not  to  exceed  two  hun- 
dred and  three  thousand  three  hundred  and  thirty-six  dollars,  and  the  unexpended 
balaince  of  the  appropriation  heretofore  made  March  third,  eighteen  hundred  and 
seventy-nine,  for  tne  establishment  of  a  harbor  of  refuge  on  the  Pacific  coast  is  hereby 
transferred  to  be  expended  on  this  improvement,  if  in  the  opinion  of  the  Secretary 
of  War  the  interests  of  commerce  demand  such  expenditure. 

The  same  act  also  provided  for  a  survey  of  Port  Orford  Harbor, 
Oregon,  with  estimate  of  cost  of  the  improvement  and  its  importance 
to  shipping  and  commerce.  The  report  submitted  in  compliance  with 
the  last-named  provision,  printed  in  the  Annual  Report  of  the  Chief 
of  Engineers  for  1898,  pages  3003-3006,  was  to  the  effect  that  the  pres- 
ent shipping  and  commercial  importance  of  Port  Orford  is  utterly  insig- 
nificant when  considered  in  connection  with*  the  enormous  sum  required 
to  adequately  protect  the  harbor  from  storms,  estimated  by  a  Board  of 
Engineers,  in  repoi-t  of  November  19,  1890,  to  be  $7,821,960. 

The  item  in  tne  act  of  June  3,  1896,  making  appropriation  for  the 
improvement  of  Poii;  Orford  Harbor,  by  rendering  available  the  unex- 
pended balance  of  the  appropriation  of  March  3,  1879,  for  the  estab- 
lishment of  a  harbor  of  reiuge  on  the  Pacific  Coast,  contains  the 
provision  ^'if  in  the  opinion  of  the  Secretary  of  War  the  interests  of 
commerce  demand  such  expenditure." 

The  Secretary  of  War  having  decided,  January  27,  1900,  that  the 
benefit  that  would  be  derived  from  the  proposed  wharf  would  not  be 
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commensurate  with  the  expenditure  necessary  for  its  construction,  the 
officer  to  whom  the  duties  connected  with  the  proposed  improvement 
were  assigned  was  directed  to  discontinue  further  consideration  of  the 
subject. 

A  history  of  the  examinations,  surveys,  and  reports  upon  the  sub- 
ject of  the  proposed  improvement  of  Port  Orford  Harbor  up  to  1891 
(since  which  time  there  has  been  but  little  change  in  conditions)  is 
given  in  the  Annual  Report  of  the  Chief  6f  Engineers  for  1891,  pages 
3306-3312. 

Commerdnl  Htatistics  {calendar  year). 


1894. 
1895. 
1896. 


Tons. 
.  329 
.  627 

.  852 


1897. 
1898. 
1899. 


Tons. 
..  802 
..  532 
..  702 


July  1,1899,  balance  unexpended $140,858.52 

July  1,1900,  balance  unexpended 140,858.52 


{Amount  (estimated)  required  for  completion  of  existing  project 62, 477. 48 
Submitted  in  compliance  with  requirements  of  sections  2  oi  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  U  U  1.) 

2,  Coqidlle  Rwer^  Oregon  (general  improvement). — ^This  stream 
empties  mto  the  Pacific  Ocean  at  Bandon,  Coos  County,  Oreg.,  about 
375  miles  north  of  San  Francisco.  Once  safely  across  the  bar  in  the 
ocean  at  the  mouth  of  the  river  vessels  drawing  11  feet  of  water 
experience  no  special  difficulty  in  ascending  the  stream  at  high  tide  to 
the  town  of  Coquille,  25  miles  above  Bandon. 

Before  improvement  the  channel  at  the  mouth  of  the  river  skirted 
the  south  headland  for  some  distance,  as  shown  on  the  map  opposite 
page  2682  of  the  Annual  Report  of»the  Chief  of  Engineers  for  1882, 
and  was  tortuous,  shoal,  shifting,  and  studded  wifti  the  dangerous 
rocks,  shown  in  photograph  No.  3  opposite  page  3200  of  the  Annual 
Report  of  the  Chief  of  lingineers  for  1899.  The  depth  of  the  water 
on  the  bar  at  the  old  mouth  of  the  river  was  about  3  reet  at  low  tide, 
or  a  little  over  7  feet  at  high  tide. 

The  original  plan  for  improvement  (report  printed  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1879,  p.  1806)  provided  for  the 
construction  of  two  converging  high-tide  rubblestone  jetties  800  feet 
apart,  to  confine  and  control  the  incoming  and  outgoing  waters  so  as 
to  cause  them  to  scour  a  channel  through  the  sand  spit  then  on  the 
north  side  of  the  entrance,  the  jetties  to  run  out  to  sea  a  sufficient  dis- 
tance to  create  and  maintain  a  channel,  running  straight  out  to  sea,  12 
feet  deep  at  low  tide.     Estimated  cost,  $164,200. 

The  law  of  August  11,  1888,  and  the  law  of  Septeuiber  19,  1890,  in 
making  appropriations  for  continuing  the  work  of  improvement  at 
the  entrance  to  the  river,  authorized  the  expenditure  of  $5,000  and 
$3,000,  respectively,  in  removing  snags  in  the  13  miles  of  the  upper 
portion  of  the  river  between  Coquille  and  Myrtle  Point,  and  $6,883.90 
was  so  expended. 

In  1880  the  proposed  depth  of  12  feet  at  low  tide  to  be  obtained  in 
the  new  channel  at  the  entrance  to  the  river  was  reduced  to  10  feet;  in 
1888  it  was  reduced  to  8  feet,  and  in  1891  the  plan  was  changed  to  pro- 
vide that  the  jetties  should  be  600  feet  apart  at  their  outer  ends,  instead 
of  800  feet. 
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In  1892  the  estimate  of  cost  for  completing  the  improvement,  includ- 
ing previous  appropriations  (and  including  the  $6,883.90  expended 
in  removing  snags  in  the  river  between  Coquille  and  Myrtle  Point 
under  the  acts  of  Congress  of  August  11,  1888,  and  September  19, 
1890),  was  increased  from  $164,200  to  $285,000.  (Annual  Report  of 
the  Chief  of  Engineers  for  1892,  pp.  2664-65.) 

The  method  finally  adopted  as  the  one  most  satisfactoiyand  success- 
ful for  constructing  the  jetties  consists  of  building  a  double-tmck 
tramway  resting  on  piles  dtiven  into  the  bed  of  the  ocean  along  the 
line  of  each  proposed  jetty,  upon  which  is  hauled,  in  dump  cars  pulled 
by  a  small  locomotive,  the  rubblestone  to  be  dvunped  in  place  m  the 
jetty  below.  A  portion  of  the  double-track  tramway  over  the  south 
jetty  is  shown  in  photograph  No.  2,  page  3200,  Annual  Report  of  the 
Chief  of  Engineers  for  1899. 

The  amount  expended  to  June  30,  1899,  including  the  $6,883.90 
expended  in  removing  snags  in  the  upper  portion  of  the  river,  was 
$169,836.44,  and  resulted  in  the  construction  of  the  south  jetty  tram- 
way and  the  south  jetty  itself  for  the  distance  of  2,387  feet,  and  in 
the  construction  of  the  north  jetty  for  the  distance  of  510  feet.  This 
work  resulted  in  closing  up  the  dangerous  old  channel  that  skirted  the 
south  headland  and  in  securing  a  new  channel  running  straight  out  to 
sea  a  considerable  distance  north  of  the  old  channel,  the  depth  obtained 
in  the  new  channel  ranging  from  4  to  10  feet  at  low  tide.  The  position 
of  the  new  channel  ana  the  manner  in  which  the  old  channel  has  been 
filled  up  with  sand  and  debris  by  the  effect  of  the  jetties  are  shown  on 
map  opposite  page  3324  of  the  Annual  Report  of  the  Chief  of  Engi- 
neers lor  1893.  While  the  depth  obtained  in  the  new  channel  up  to 
June  30, 1899,  was  not  much  greater  than  the  depth  that  existed  in  the 
old  channel,  the  eflFect  the  incomplete  jetties  produced  in  providing  a 
new,  straight  channel,  free  from  the  dangers  of  the  old  channel,  was 
alone  a  considerable  improvement. 

The  amount  expended  during  the  fiscal  year  ending  June  30,  1900, 
was  for  a  survey  of  the  channel  at  the  new  enti*ance  to  the  river,  and 
for  completing  the  south  jetty,  under  a  contract  dated  August  15, 1899, 
by  extending  it  seaward  315  feet,  making  its  total  length  about  2,700 
feet. 

This  has  resulted  in  maintaining  the  new  entrance  channel  running 
straight  out  to  sea,  without  obtaining  any  appreciable  increased  depth. 

It  IS  estimated  that  with  the  funds  availaDle  June  30, 1900,  the  crest 
of  the  old  incomplete  north  jetty,  which  has  been  considerably  beaten 
down  by  heavy  seas  throughout  its  length  of  510  feet,  may  he  built 
up  to  its  projected  height  for  the  distance  of  about  400  feet.  It  is  not 
expected  that  an  increased  depth  will  occur  until  the  north  jettj^  has 
\)een  extended  farther  seawara. 

During  the  fiscal  vear  ending  June  30,  1900,  the  maximum  draft 
that  could  be  carried  over  the  ocean  bar  at  the  new  entrance  to  the 
river  ranged  from  3  to  15i  feet  at  mean  low  tide,  the  average  being 
about  6  feet. 

On  account  of  the  conditions  surrounding  the  work  of  constructing 
the  jetties  at  the  entrance  to  Coquille  River  it  would  be  much  more 
economical  if  funds  for  carrying  on  the  work  could  be  provided  by 
Congress  in  installments  of  at  least  $50,000  each.  The  appropriation 
of  March  3,  1899,  $40,000,  was  the  largest  ever  made  for  the  work. 
Prior  to  that  appropriation  nine  appropriations  were  made,  aggregat- 
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ing  $170,000,  or  an  average  of  less  than  $19,000  each.  If  the  north 
jetty  is.  to  be  completed  within  the  estimated  cost,  it  will  be  necesKiry 
that  the  appropriations  be  larger  and  thus  make  it  possible  to  prolong 
the  perioos  of  active  operations,  which,  in  turn,  will  render  it  possible 
to  dispense  with  some  or  the  expense  that  has  been  incurred  in  past  years 
in  making  repairs  to  the  tramways,  etc.,  rendered  necessary  by  reason 
of  natural  decay,  the  ravages  of  the  tf  jdo,  and  the  heavy  seas. 

The  principal  articles  of  commerce  carried  ^  over  the  bar  at  the 
entrance  to  the  river  are  lumber  and  coal!  This  commerce  is  loaded 
on  small  coasting  vessels  along  the  25  miles  of  the  river  between  its 
mouth  and  Coquille  and  by  them  taken  to  San  Francisco.  Consider- 
able coal,  a  valuable  and  scarce  commodity  on  the  Pacific  Coast,  is 
found  on  Coquille  River  about. 15  miles  above  its  mouth. 


Commercial  statUtics. 


Tons. 


1891 15,994 

1892 19,362 

1893 14,491 

1894 14,180 

1895 16,256 

1896 21,106 

1897 25,620 

1898 24,556 

1899 26,654 


Tons. 

1879 7,000 

1882 6,630 

1883 9,438 

1884 13,100 

1885 7,649 

1886 9,080 

1887 6,631 

1888 29,197 

1889 29,309 

1890 23,223 

Note. — ^The  statistics  for  1895-1899,  inclusive,  are  for  calendar  years;  those  for 
years  prior  to  1895  for  fiscal  years  ending  June  30.  Statistics  for  years  not  named 
are  not  available. 

July  1,1899,  balance  unexpended $40,163.56 

June  30, 1900,  amount  expended  during  fiscal  year 14, 458. 23 

July  1,1900, balance  unexpended 25,705.33 

July  1,1900, outstanding  liabilities $3,652.77 

July  1, 1900,  amount  covered  by  uncompleted  contracts 19, 398. 69 

23,051.46 


July  1,1900,  balance  available 2,653.87 

Amount  (estimated)  required  for  completion  of  existing  project 75, 000. 00 

Amount  that  can  be  profitably  expended  ifi  fiscal  year  ending  June  30, 

1902,  for  works  of  improvement  and  for  maintenance,  in  addition  to 

the  balance  available  July  1,1900 65,000.00 

Submitted  in  cx)mpnance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 

of  1899,  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  U  U  2.) 

3,  Coquille  River ^  Oregon^  hetweeii  CoquiUs  wnd  Myrtle  Point, — The 
Coquille  River  enters  the  Pacific  Ocean  in  the  southwestern  part  of 
Oregon.  It  is  formed  by  four  small  forks,  which,  coming  from  the 
Coast  Range  of  mountains,  unite  in  the  vicinity  of  the  town  of  Myrtle 
Point.  It  is  a  tidal  river,  navigated  bj^  small  coasting  vessels  from  its 
mouth  in  the  Pacific  Ocean  up  to  Coquille,  a  distance  of  about  25  miles, 
and,  wben  there  is  sufficient  water,  by  small  river  boats  and  launches 
from  Coquille  up  to  Myrtle  Point,  a  farther  distance  of  about  13  miles. 
During  several  months  of  each  summer,  however,  the  small  boats  and 
launches  plying  ordinarily  between  Coquille  and  Myrtle  Point  can  not  go 
above  a  point  8i  miles  above  Coquille,  on  account  of  the  small  vol- 
ume of  the  river  during  the  low-water  season  and  a  number  of  bars. 
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The  original  project  for  improvement,  adopted  in  1892  (report 
printed  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1891,  pp. 
3280-3283),  provided  for  deepening  the  channel  from  Coquille  to 
Myrtle  Point  to  4  feet  at  mean  low  water,  by  removing  snags,  and  by 
constructing  wing  dams  at  several  points  to  scour  out  shoals.  The 
width  of  the  improved  channel  was  limited  to  50  feet  on  account  of  .the 
small  volume  of  the  river.  The  estimated  cost  of  the  improvement 
was  placed  at  $26,000,  exclusive  of  $6,883.90  expended  under  acts  of 
Congress  of  August  11,  1888,  and  September  19,  1890. 

The  stream  was  resurveyed  in  1894,  and  it  was  then  found  that 
heavy  rains  had  caused  landslides,  bringing  much  silt  into  the  upj>er 
branches  and  into  the  main  stream,  resulting  in  filling  the  latter  with 
sediment  in  its  more  gently  flowing  portions.  The  river  for  4i  miles 
below  Myrtle  Point  was  much  more  shallow  than  was  the  case  farther 
down,  and  the  conditions  in  the  If  miles  from  Myrtle  Point  down  to 
Roberts  Landing  were  particularly  bad  for  navi^tion. 

The  revised  estimate  of  cost  of  completing  the  improvement  (printed 
in  the  Annual  Report  of  the  Chief  of  Engineers  for  1895,  pp.  3350- 
3351)  was  $43,176.48,  which  amount,  with  the  amounts  expended  from 
the  appropriations  made  by  the  acts  of  Congress  of  July  13,  1892,  and 
August  18, 1894,  brings  the  estimated  total  cost  to  $50,980.77. 

The  amount  expended  to  June  30,  1899,  $22,281.23,  resulted  in  the 
removal  of  many  snags,  in  dredging  shoals,  in  the  construction  of  two 
rubblestone  deflecting  dikes  between  Myrtle  Point  and  Roberts  Land- 
ing, and  in  confining  the  channel  from  Roberts  Landing  uptoRackliffs 
Landing,  five-ei^ths  of  a  mile,  between  two  rows  of  pile  dikes  about 
60  feet  apart.  This  work  resulted  in  obtaining  a  slightly  increased 
depth  in  tne  stream  in  the  immediate  vicinity  of  the  places  where  the 
work  was  done. 

The  expenditures  during  the  fiscal  year  ending  June  30,  1900,  were 
for  necessary  additional  plant  for  removing  some  of  the  lai'ger  obstruct- 
ing snags  in  th^  channel  between  Coquille  and  Myrtle  Point  and  for 
dredging  several  shoals  between  the  same  points.  This  work  has 
been  conducted  by  hired  labor  and  with  plant  belonging  to  the  United 
States.  It  is  still  in  progress,  and  no  especial  benefit  is  expected  until 
it  is  completed  some  time  during  the  present  summer. 

The  maximum  draft  that  niay  be  carried  at  mean  low  tide  during 
the  low- water  period  each  summer  in  the  10  miles  from  Coquille  up 
to  Norway  is  about  4  feet,  and  in  the  3  miles  from  Norway  up  to 
Mj^rtle  Point  1  foot.  The  mean  range  of  the  tide  at  Myrtle  Point  was 
said  to  be  formerly  4i  feet,  but  in  late  vears  landslides  have  occurred 
along  the  head  waters  and  the  freshets  have  brought  down  much  sand 
and  gravel,  which  filled  up  the  bed  of  the  river  as  far  down  as  Roberts 
Landing.  As  the  result  of  this  the  mean  range  of  the  tide  at  Myrtle 
Point  is  at  the  present  time  only  about  2  feet.  A  map  of  the  stream 
between  Coquille  and  Myrtle  Point  is  printed  in  the  Annual  Report 
of  the  Chief  of  Engineers  for  1895,  between  pages  3356  and  3357.  At 
many  places  in  the  4i  miles  next  below  Mvrtle  Point  the  stream  is 
nothing  more  than  a  small  creek  during  the  summer  months,  with 
barely  enough  water  at  times  to  float  a  good-sized  skiff. 

For  the  above  reasons  it  is  considered  doubtful  by  the  officer  in 
local  charge  of  the  improvement  whether  the  proposed  low-water 
depth  of  4  feet  at  all  places  between  Coquille  and  Myrtle  Point  can  be 
obtained  and  maintained  during  the  summer  months  at  a  reasonable 
cost 
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The  commerce  carried  by  the  small  boats  and  launches  plying 
between  Cojjuille  and  Myrtle  Point  (consisting  principally  of  farm 
products)  is  inconsiderable,  a  railroad  between  Myrtle  Pomt  and  Marsh- 
neld,  on  Coos  Bay,  which  parallels  the  river  bettv^een  Myrtle  Point 
and  Coquille,  affording  ample  facilities  for  transporting  the  limited 
comjnerce  of  the  region. 

Commercial  statistics. 

Tons.  I  Tons. 

1893 1,242  1897 4,293 

1894 1,692  1898 4,915 

1896 1,409  1899 3,399 

1896 3,205 

Note.— The  statistics  for  1893-1895  are  for  fiscal  years  ending  June  30;  for  1896- 
1899  calendar  years, 

July  1,  1899,  balance  unexpended $8,  718. 77 

June  30,  1900,  amount  expended  during  fiscal  year 4, 863. 27 

July  1,  1900,  balance  unexpended 3, 855. 50 

July  1,  1900,  outstanding  liabilities 643. 26 

July  1,  1900,  balance  available 3,212.24 


{Amount  f estimated )  required  for  completion  of  existing  project 19, 980. 77 
Submittea  in  compjiance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  U  U  3.) 

4.  JEn^'ance  to  Coos  Bay  cmd  Harbor^  Oregon, — Coos  Bay  is  a  tidal 
estuary  on  the  Pacific  coast  in  Oregon,  about  400  miles  north  of  San 
Francisco.  It  is  the  principal  harbor  between  the  Columbia  River 
and  San  Francisco.  Before  improvement  the  obstruction  which 
existed  at  the  entmnce  to  Coos  Bay  consisted,  first,  of  the  exterior 
bar,  and  second,  of  inner  shoals  formed  by  the  sands  which  accumu- 
lated in  the  spring,  summer,  and  autumn,  (luring  the  times  when  the 
northwesterly  stonns  prevail.  Under  the  influence  ot  these  winds  the 
sand  spit  on  the  north  side  of  the  entrance  to  the  bay  advanced  toward 
the  south,  contracting  the  navigable  channel  under  Coos  Head  to  a 
very  narrow  width,  and  usually  causing  the  outer  channel  to  follow 
the  west  side  of  the  sand  spit  in  a  tortuous  course  across  the  bar  (see 
middle  portion  of  chart  opposite  p.  2264  of  the  Annual  Report  of  the 
Chief  of  Engineers  for  1884).  The  low-water  depth  on  the  bar  was 
about  10  feet.     The  mean  rise  of  tide  was  5.6  feet. 

The  original  project  for  improvement  approved  bv  "the  Secretary 
of  War  on  November  24,  1879  (printed  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1880,  p.  2323),  provided  for  the  "  constractiou 
of  a  jetty  from  a  point  250  yards  below  the  northern  extremity  of 
Fossil  Point  on  a  line  toward  the  east  end  of  Coos  Head,  this  line  in 

f)lan  cuiTing  so  as  to  be  directed  at  its  outer  end  to  the  head,  or  a 
ittle  to  the  north  of  it,  the  structure  to  be  of  wood  and  stone,  or  stone, 
as  may  be  found  best."  The  object  of  this  jetty  was  to  deflect  the  ebb 
tides,  so  as  to  hasten  the  destruction  of  the  southerly  end  of  the  north 
sand  spit,  to  prevent  in  the  future  an  undue  contraction  of  the  channel 
at  Coos  Head.  The  estimated  cost  of  the  jetty  was  placed  at  $600,000. 
The  position  of  the  jetty  is  shown  to  the  right  on  the  chart  opposite 
page  2264  of  the  Annual  Report  of  the  Chief  of  Engineers  for  1884. 
The  present  approved  project  (printed  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1890,  pp.  2936-2965)  provides  for  the  construc- 
tion of  two  high-tide  rubblestone  jetties,  tne  north  jetty  to  extend 
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seaward  from  the  southern  end  of  the  north  sand  spit  and  the  south 
jett}^  to  start  from  Coos  Head,  the  two  jetties  to  converge  so  that  the 
outer  entmnce  shall  have  a  width  of  about  1,500  feet,  their  object 
being  to  create  and  maintain  a  low -water  bar  depth  of  at  least  20  feet. 
The  estimated  cost  of  this  improvement  is  $2,466,412.20,  exclusive 
of  the  amount  expended  on  the  original  project.  The  positions  of  the 
proposed  jetties  are  shown  in  the  chart  opposite  page  3162  of  the 
Annual  Report  of  the  Chief  of  Engineers  for  1891. 

The  amount  expended  under  the  original  project  for  the  construc- 
tion of  the  Fossil  Point  deflecting  jetty  was  fel3,750,  and  resulted  in 
the  construction  of  that  jetty  for  the  distance  of  about  1,760  feet.  This 
jett}^  caused  a  partial  erosion  of  the  southern  end  of  the  north  sand 
spit  and  openea  a  channel  over  the  outer  bar  well  to  the  south  of  and 
deeper,  wider,  and  less  shifting  than  the  original  channel. 

Tne  amount  expended  under  the  present  project  up  to  June  30, 1899, 
$516,727.03,  was  for  partially  enrocking  the  north  jett^  throughout 
its  entire  projected  length  of  9,600  feet,  which  resulted  in  obtaining  a 
channel  through  the  bar  at  the  entrance  to  the  bay  with  the  low-tide 
depth  of  from  18  to  22  feet,*  or  23  to  27  feet  at  high  tide.  The  pro- 
jected depth  of  20  feet  at  low  tide  was,  therefore,  practically  obtained 
before  the  north  jetty  had  been  enrocked  up  to  its  proposed  height 
throughout  its  projected  length  of  9,600  feet,  and  before  anything 
whatever  had  been  done  toward  constructing  the  south  jetty  contem- 
plated in  the  project  for  improvement. 

The  expenaitures  durii.g  the  fiscal  year  ending  June  30,  19,00,  were 
for  a  survey  of  the  channel  under  improvement,  and  for  additional 
rubblestone  placed  in  the  north  jetty  under  a  contract  dated  August 
15,  1899.  The  placing  of  this  additional  rubblestone  in  the  jetty 
resulted  in  maintaining  the  depth  of  18  to  22  feet  at  low  tide  obtained 
in  previous  3'ears. 

It  is  estimated  that  the  crest  of  the  incomplete  north  jetty  may  be 
brought  up  to  its  projected  height  at  all  points  with  the  present  availa- 
ble funds. 

Inasmuch  as  the  projected  depth  of  20  feet  at  low  water  has  nearly 
been  obtained  with  only  one  incomplete  jetty,  it  is  thought  that  the 
full  projected  depth  may  possibly  oe  obtained  with  this  jetty  alone 
when  it  has  been  completed.  Should  this  be  accomplished  the  neces- 
sity for  constructing  a  south  jetty  would  not  be  apparent. 

The  commerce  that  crosses  the  bar  at  the  entrance  of  Coos  Bay  con- 
sists principally  of  coal  and  lumber,  originating  at  points  on  and  adjacent 
to  the  bay.  Practically  all  this  commerce  is  taken  to  San  Francisco  in 
coasting  vessels  for  market.  The  bay  and  ocean  form  the  only  prac- 
ticable means  of  transporting  the  commerce  to  market. 


Commercial  statistics. 


Tons. 

1883 93,380 

1885 76,718 

1886 109,988 

1890 242,329 

1892 136,065 

1893 109,044 


Tons. 


1894 109,152 

1895 128,544 

1896 144, 934 

1897...-. 115,896 

1898... 103,039 

1899 116,567 

Note. — The  statistics  for  1895  to  1899,  inclusive,  are  for  calendar  years;  prior  to 
1895.  for  fiscal  years  ending  June  30.  Statistics  for  years  not  named  are  either  not 
available  or  are  incomplete. 
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July  1, 1899,  balance  unexpended $158,272.97 

June  30, 1900,  amount  expended  during  fiscal  year 62, 255. 98 

July  1, 1900,  balance  unexpended 96,016.99 

July  1,  1900,  outstanding  liabilities $17,244.91 

July  1,  1900,  amount  covered  by  uncompleted  contracts. . .    55, 588. 29 

72,833.20 

July  1,  1900,  balance  available 23,183.79 

{Amount  (estimated)  required  for  completion  of  existing  project 1,  791, 412. 20 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harlx>r  acts  of  1866  and  1867. 

(See  Appendix  U  U  4.) 

5.  Harbor  at  C<X)i<  Bay,  Oreaoii  (dredguig). — A  surv^ey  in  1891  showed 
the  extent  of  a  number  of  shoals  then  existing  in  the  upper  portion 
of  Coos  Bay  and  its  tributary  sloughs  that  interfered  witn  navigation 
at  low  tide.  There  was  a  least  low-tide  depth  of  but  about  5  feet  on 
the  principal  shoal,  known  as  the  '^Hogs  Back,"  which  was  directly 
opposite  Marshfield,  the  chief  town  on  the  bay,  and  about  12  miles  by 
water  from  the  entrance  to  the  bay  from  the  Pacific  Ocean.  This  shoal 
was  composed  mainly  of  oyster  shells  and  sand,  covered  with  mud  prob- 
ably deposited  in  the  sluggish  waters  at  the  mouth  of  Isthmus  Slouch, 
immediately  above  Marsntield,  during  times  when  Coos  River  (which 
empties  into  Coos  Bay  opposite  Marshfield)  was  in  flood.  It  caused 
considerable  annoyance  and  delavs  to  the  coasting  vessels  calling  at 
Marshfield,  for  they  were  compelled  to  wait  until  full  high  tide  before 
they  could  approach  or  leave  Marshfield  wharves  when  loaded,  or  going 
to  and  from  tne  coal  bunkers  situated  immediately  above  Marshtielo, 
near  the  mouth  of  Isthmus  Slough.  Another  mud  shoal,  with  a  least 
low-tide  depth  of  8  feet,  in  Isthmus  Slough  opposite  the  bunkers  of  the 
Oregon  Coal  and  Navigation  Company,  interfered  with  navigation  of 
the  upper  end  of  the  bay  and  in  Isthmus  Slough. 

The  act  of  Congress  of  August  18,  1894,  appropriated  |13,0<X)  ""for 
the  construction  or  purchase  of  a  dredger  ana  operating  the  same  in 
removing  obstructions  from  and  deepening  the  harbor  of  Coos  Bay  in 
front  of  Marshfield." 

The  act  of  Congress  of  June  3,  1898,  appropriated  $14,390,  with  the 
provision  ''that  so  much  of  this  sum  as  may  be  necessarv  ^hall  be  added 
to  the  amount  now  on  hand  for  the  construction  or  purcliase  of  a  dredge 
and  two  hopper  scows,  and  that  dredging  within  the  limits  of  this 
appropriation  may  be  contracted  for  in  the  discretion  of  the  Chief  of 
Engineers,  and  in  such  portion  of  the  bay  as  may  be  found  necessary." 

As  the  localities  to  be  dredged  were  where  the  channel  was  narrow, 
with  broad  tide  flats  alongside,  affording  very  easy  disposition  of 
dredged  material  through  a  pipe  line,  but  necessitating  a  very  long  and 
expensive  tow  if  a  dipper  dredge  were  used  and  the  dredged  material 
handled  in  dump  scows,  attention  was  turned  to  the  question  of  build- 
ing a  pump  dredge  and  the  necessaiy  pipe  line  instead  of  a  dipper 
dredge.  Investigation  proved,  however,  that  it  would  be  practically 
impossible  to  use  a  pipe  line  without  infringing  upon  certam  patents, 
ana  the  owners  of  these  patents  demanded  wnat  was  considered  an 
unreasonable  sum  for  the  right  to  use  their  type  of  appliances. 

Under  the  circumstances  it  was  considerea  that  tne  best  results 
could  be  obtained  by  entering  into  a  contract  providing  for  the  neces- 
sary dredging,  but  as  the  law  respecting  the  purchase  or  construction 
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of  a  dredge  and  scows  was  considered  mandatory,  it  was  decided  proper 
to  submit  the  subject  to  Congress  with  the  view  of  having  the  law 
changed  so  as  to  permit  the  option  of  contracting  for  the  woi^k  of  dreg- 
ing.  The  necessary  amendment  to  the  original  act  was  made  by  the 
sundiy  civil  act  approved  July  1,  1898,  the  latter  containing  the  fol- 
lowing item: 

That  the  provisions  of  the  river  and  harbor  acts  of  August  eighteenth,  eighteen 
hundred  and  ninety-four,  and  June  three,  eighteen  hundred  and  ninety-six,  making 
appro|)riations  for  improving  harbor  at  Coos  Bay,  Oregon,  by  deepening  harbor  and 
removing  obstructions  thereirom,  are  hereby  so  amended  as  to  authorize  the  Secre- 
tary of  Avar,  in  his  discretion,  to  expend  any  or  all  of  the  funds  so  appropriated  in 
carrying  on  the  required  dredging  and  other  work  by  contract,  or  ip  any  manner  that 
in  his  judgment  may  be  most  economical  and  advantageous  to  the  Government. 

The  project  approved  by  the  Secretary  of  War  August  16, 1898,  for 
carrying  on  the  work  under  the  law  as  amended,  provided  for  dredging 
such  shoals  and  removing  such  obstructions  in  the  upper  part  of  the 
bay  as  constituted  obstructions  at  that  time,  instead  of  limiting  the 
work  to  dredging  the  two  shoals  reported  on  in  1891,  inasmuch  as 
since  1891  these  two  shoals  had  changed  somewhat  and  other  shoals 
had  formed  in  the  upper  part  of  the  bay. 

The  amount  expended  to  June  30, 1899,  $6,420.32,  resulted  in  dredg- 
ing a  channel  through  the  Hogsback  Shoal  2,154  feet  long,  150  feet 
wide  at  the  bottom,  and  13  feet  deep  at  mean  low  tide,  a  channel 
through  Webster  Point  Shoal,  a  short  dij^tance  north  of  the  Hogs- 
back bhoal,  1,518  feet  long,  150  feet  wide  at  the  bottom,  and  13  feet 
deep  at  mean  low  tide,  and  in  dredgipg  to  the  same  width  and  depth 
1, 149  feet  of  a  proposed  channel  2,410  feet  long  through  the  Stave 
Mill  Shoal,  a  short  distance  north  of  the  Webster  Point  Shoal.  This 
dredging  was  done  under  contract  dated  December  16,  1898. 

The  expenditures  during  the  fiscal  year  ending  June  30,  1900, 
resulted  m  completing  the  channel  through  the  Stave  Mill  Shoal, 
thus  giving  it  the  total  length  of  2,410  feet,  and  in  dredging  a  channel 
through  Bunker  Shoal  in  Isthmus  Slough,  a  short  distance  southeast 
of  the  town  of  Marshfield,  this  channel  being  1,326  feet  long,  100 
feet  wide  at  the  bottom,  and  12  feet  deep  at  mean  low  tide.  This 
dredj^ng  was  done  under  the  contract  dated  December  16,  1898.  The 
location  of  the  foui*  channels  dredged  under  this  contract  are  shown 
on  map  opposite  page  3206  of  the  Annual  Report  of  the  Chief  of 
Engineers  for  1899.  An  abandoned  log  raft  cradle  which  had  occupied 
a  position  in  the  channel  in  Coos  Bay  and  obstructed  navigation  since 
1893  was  removed  by  hired  labor;  a  sheet-pile  dike  324  feet  long  was 
constructed,  under  an  informal  conti'act,  connecting  an  island  imme- 
diately inside  the  mouth  of  Coos  River  with  the  south  shore  of  that 
river,  to  close  up  the  channel  south  of  the  island  and  divert  the  flow 
of  the  water  through  the  main  channel  north  of  the  island,  the  designed 
effect  of  this  dike  being  two-fold,  i.  e.,  to  prevent,  as  far  as  possil)le, 
the  sediment  carried  by  the  river  during  floods  from  being  deposited 
in  the  channels  previously  dredged  through  Hogsback  and  Stave  Mill 
shoals  and  to  aid  in  removing  a  shoal  in  the  bay  at  the  mouth  of  the 
river  which  interfered  with  the  movements  of  the  small  river  steam- 
boats plying  between  Marshfield  and  points  on  Coos  River.  A  chan- 
nel 875  feet  long,  60  feet  wide,  and  7  feet  deep  at  mean  lower  low  tide 
was  also  dredged  by  hired  labor  and  with  plant  belonging  to  the  United 
States  through  the  shoal  in  the  bay  at  the  mouth  or  the  river.  The 
foregoing  work  has  resulted  in  satisfactorily^  completing  the  project 
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for  removing  shoals  and  other  obstructions  in  Coos  Bay.  Practically 
all  the  commerce  of  Coos  Bay  and  Coos  River  is  benefited  by  the 
dredging,  as  this  commerce  is  carried  in  vessels  using  one  or  more  of 
the  dreaged  channels.  This  commerce  during  the  past  twelve  years 
has  averaged  about  125,000  tons  per  annum. 

July  1 ,  1899,  balance  unexpended $20, 969. 68 

February  2, 1900,  refundment  of  overpayment 9. 75 

20,979.43 
June  30,  1900,  amount  expended  during  fiscal  year 20, 908. 71 

July  1,1900,  balance  unexpended 70.72 

(See  Appendix  U  U  6.) 

6,  Coos  River ^  Oregon, — Coos  River  is  the  principal  tributary  of 
Coos  Bav,  and  empties  into  the  bay  at  its  head,  opposite  the  town  of 
Marshfield.  At  a  point  5i  miles  from  its  mouth  it  divides  into  two 
branches,  known  as  the  North  and  South  forks,  up  each  of  which  tidal 
influence  extends  for  about  8^  miles.  Before  improvement  was  cora- 
monccd  the  small,  light-draft  steamboats  and  launcnes  that  ply  between 
Marshfield  and  the  head  of  tide  on  each  fork  experienced  considerable 
diflSculty  in  navigating  on  account  of  the  many  snags,  bowlders,  etc., 
in  the  stream. 

The  project  adopted  in  ,1896  (printed  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1895,  pp.  3502-3505)  provides  for  removing 
snags  and  bowlders,  cutting  through  bars,  etx?.,  where  necessary  to 
secure  a  channel  50  feet  wide  throughout  the  5i  miles  in  the  main  river 
and  8i  miles  of  each  fork  at  an  estimated  cost  of  $5,000.  In  the 
Annual  Repoi-t  of  the  Chief  of  Engineers  for  1898  (p.  2967)  it  was 
stated  that  $3,000  in  addition  to  the  |5,000  appropriated  June  3,  1896, 
would  be  required  to  complete  the  project.  The  additional  $3,000  was 
provided  by  the  act  of  March  3,  1899. 

The  amount  expended  to  June  30,  1899,  $4,634.06,  resulted  in  the 
construction  of  a  rubblestonc  dike  400  feet  long  at  Carpenter  Shoal, 
in  South  Fork,  about  4  miles  below  the  head  of  navigation,  to  prevent 
the  bank  from  sliding  into  the  channel  and  increase  at  the  same  time 
the  depth  of  water  by  diverting  and  confining  it  to  a  selected  channel, 
in  the  removal  of  many  of  the  larger  obstructing  bowlders  and  snags 
from  the  main  river  and  the  two  lorks,  and  in  the  removal  of  a  num- 
ber of  old  piles  belonging  to  an  abandoned  log  boom  in  the  North 
Fork,  which  completely  inclosed  one-fourth  of  a  mile  of  the  channel. 
This  work  resulted  in  enabling  the  small  steamboats  and  launches  to 
navigate  the  stream  with  much  less  difficulty  than  before  improvement 

The  expenditures  during  the  fiscal  year  ending  June  30, 1900,  resulted 
in  the  removal  of  all  the  remaining  smaller  obstructing  snags  and 
bowlders,  thereby  completing  the  project.  It  is  believed,  however,  that 
a  small  sum  will  be  required  occasionally  to  maintain  the  improvement 
by  removing  snags,  etc.,  which  may  come  into  the  stream  from  time 
to  time. 

The  maximum  draft  that  could  be  carried  on  June  30, 1900,  at  mean 
low  tide,  over  the  shoalest  parts  of  the  locality  under  improvement 
varied  from  2  to  4  feet. 

Coos  River  flows  through  a  narrow,  but  productive  valley.  The 
commerce  carried  on  the  small  boats  plying  the  stream  consists  princi- 
pally of  farm  and  dairy  products,  wnich  are  brought  to  Marsnfield, 
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where  ocean  vessels  touch,  for  market.  The  commerce  carried  by  the 
river  boats  to  Marshfield  is  not  great,  but  the  stream  is  the  only  means 
of  tmnsporting  it. 

CoTtimercial  statistics  for  calendar  years. 

Tons.  Tons. 

1896 13,204  I  1898 22,674 

1897 16,534  1  1899 70,dt)7 

July  1, 1899,  balance  unexpended $3, 365. 94 

June  30, 1900,  amount  expended  during  fiscal  year 3, 223. 86 

July  1, 1900,  balance  unexpended 142. 08 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1902,  for  maintenance  of  improvement,  in  addition  to  the  balance  imex- 
pended  July  1,1900 1,500.00 

SuDmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 
of  1899,  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  UU  6.) 

7.  Mouth  of  Siuslaw  River ^  Oregon, — ^The  Siuslaw  River  empties 
into  the  Pacific  Ocean  at  a  point  about  475  miles  north  of  San  Francisco, 
Cal.  It  enters  the  sea  through  a  shifting  sand  beach  without  head- 
lands or  other  fixed  points  to  mark  the  entrance,  which  is  obstructed 
by  a  shoal  outer  bar.  Before  the  work  of  improvement  was  commenced 
the  channel  across  this  outer  bar  had  a  range  from  north  to  south  of 
about  1  mile,  and  the  depth  of  water  on  the  bar  varied  from  5  to  12  feet 
at  low  tide. 

The  project  for  improvement,  approved  by  the  Secretaiy  of  War 
August  4, 1891  (report  printed  in  the  Annual  Report  of  the  Chief  of 
Engineei-s  for  1891,  pp.  3176-3182),  provides  for  confining  the.outgo- 
ing  and  incoming  waters  between  nigh-tide  rubblestone  jetties,  so 
located  as  to  direct  the  currents  upon  the  ocean  bar  in  a  direction 
practically  perpendicular  to  the  coast,  the  jetties  to  converge  until 
they  are  600  feet  apart  at  the  crest  of  the  bar,  the  north  jetty  to  be 
7,500  feet  long,  including  a  tramway  approach  at  the  shore  end  3,000 
feet  long,  and  the  south  jetty  to  be  5,600  feet  long,  including  a  tmm- 
way  approach  at  the  shore  end  2,400  feet  long.  With  these  jetties  it 
is  estimated  that  a  depth  of  8  feet  at  low  tide  will  be  maintained  upon 
the  bar  lying  in  front  of  the  entrance.  The  estimated  cost  of  the 
improvement  is  $700,000.  The  charts  opposite  page  3174  and  page 
3178  of  the  Annual  Report  of  the  Chief  or  Engineers  for  1891  show 
the  positions  of  the  proposed  jetties. 

The  amount  expended  to  eJune  30,  1899,  $121,206,  resulted  in  the 
construction  of  a  wharf  under  Cannery  Hill  for  use  in  transferring 
rubblestone  for  the  north  jetty  from  scows  in  the  river  to  dump  cars 
on  the  wharf  and  in  the  construction  of  3,940  feet  of  the  north  jetty, 
which  includes  a  tramway  .3,029  feet  long  extending  from  the  wharf  to 
the  root  of  the  north  jettv  proper.  This  checked  tne  former  tendency 
of  the  bar  channel  to  shirt  its  position,  but  did  not  result  in  obtaining 
any  appreciable  increased  deptn. 

The  expeitditures  during  the  ti§cal  year  ending  June  30,  1900,  were 
for  a  survey  of  the  entrance  to  the  river,  and  for  extending  the  north 
jetty  seaward,  under  contract  dated  August  15, 1899.  Under  this  con- 
tract the  jetty  has  been  thus  far  partially  extended  seaward  105  feet, 
giving  it  the  total  length  from  the  wharf  under  Cannery  Hill  of  4,045 
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feet.  The  sea  end  of  the  north  jetty  has  not  as  yet  reached  a  point 
sufficiently  far  seaward  to  have  any  decided  effect  on  the  bar  channel 
other  than  to  fix  more  permanently  its  position. 

Nothing  has  been  done  toward  constiiicting  the  south  jetty,  the  proj- 
ect providing  that  the  north  jetty  shall  be  constructed  farst^  at  least  in 
part. 

J)uring  the  past  year  the  maximiun  draft  that  could  be  carried  at 
mean  low  tide  over  the  shoalest  part  of  the  locality  under  improvement 
was  the  same  as  reported  last  year — ^about  Ti  feet. 

The  commerce  of  the  Siuslaw  River  is  limited,  the  country  being 
but  thinly  settled.  The  principal  article  of  commerce  is  lumber, 
which  is  taken  from  the  river  to  San  Francisco  in  small  coasting  ves- 
sels. The  river  and  ocean  form  the  onlj  means  for  transporting  such 
commerce  as  there  is,  there  being  no  railroad  in  the  vicinit}^. 

OwuHfrrial  statistics. 

Tons,  Ton*. 


1892 2,381 

1893 7, 000 

1894 8,  a50 

1895 15, 296 


1896 ■. 7,1S4 

1897 2,239 

1898 4,:«0 

1899 4,907 


Note. — The  statistics  for  1896-1899,  inelunive,  are  for  calendar  years;  for  years 
prior  to  1896  the  statistics  are  for  fiscal  years  ending  June  30. 

July  1,  1899,  balance  unexpended $30,  794. 00 

June  30,  19(K),  amount  expended  during  fiscal  year 7, 310. 85 

July  1,  1900,  balance  unexpended 23,483.15 

July  1,  1900,  outstanding  liabilities $4, 224. 1 1 

July  1,  1900,  amount  covered  by  uncompleted  contracts 14, 947. 10 

19,171.21 


July  1,  1900,  balance  available 4,311. IH 


Amount  (estimated)  required  fir  completion  of  existing  project 548, 000. 00 

Amopnt  that  can  be  profitably  expended  in  fis«»al  year  ending  June  30, 

1902,  for  works  of  improvement  and  for  maintenance,  in  addition  to  the 

balance  available  July  1,  1900 3.>,(MX).00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 

of  1899,  and  of  sundry  civil  act  of  Jun6  4,  1897. 

(See  Appendix  U  U  7.) 

8,  Yfujuifui  Bay^  Oregon. — Yaquina  Bay  is  a  small  tidal  estuary  of 
about  5  square  miles  area,  being  the  mouth  in  the  Pacific  Ocean  of 
Yaquina  River,  a  small  mountain  stream.  It  lies  on  the  Oregon  coast, 
about  520  miles  north  of  San  Francisco,  and  like  all  Pacific  coast  har- 
bors the  entrance  to  the  bay  was  originally  obstructed  by  a  sand  bar. 
Prior  to  improvement  the  prevailing  depth  over  the  Imr  at  the  entrance 
to  the  bay  varied  from  7  to  8  feet  at  low  tide,  and  three  distinct 
channels  existed,  known  as  the  north,  middle,  and  south  channels. 
The  mean  rise  of  tide  was  about  7  feet.  The  south  channel  was  the 
one  most  used,  but  was  rendered  dangerous  by  the  presence  of  rocks. 
The  middle  channel,  although  free  of  rocks,  was  usually  the  shoalest  of 
the  three  and  was,  tnerefore,  seldom  used.  The  north  channel,  besides 
being  long  and  tortuous,  was  so  studded  with  rocks  that  it  was  con- 
sidered unnavigable.  Owing  to  the  shifting  nature  of  the  bar  these 
channels  were  constantly  changing,  both  in  position  and  depth. 

The  act  of  Congress  of  June  14,  1880,  appropriated  $40,000  for  the 
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improvement  of  the  entrance  to  Yaquina  Bay.  As  this  appropriation 
was  made  without  a  survey,  examination,  or  repoit  by  the  Engineer 
Department  having  first  been  made,  the  oflScer  charged  with  the  duty 
of  submitting  a  plan  for  improvement  was  authorized  to  first  make  a 
careful  survev  of  the  harbor.  This  survey  was  made  in  August-Octo- 
ber, 1880,  and  the  project  for  improvement,  dated  December  11,  1880, 
as  approved  by  the  Secretary  of  War,  provided  for  consti'ucting  a  jetty 
on  tne  south  side  of  the  entrance  to  cause  the  south  channel  to  shoal 
up  and  the  flow  of  the  waters  to  be  deflected  northward  so  as  to  scour 
out  and  maintain  the  central  channel  with  the  least  depth  of  17  feet  at 
high-tide  level,  the  jetty  to  start  from  near  low-tide  hne  and  run  out 
to  sea  2,500  feet,  and  to  rise  2  feet  above  mean  low  tide.  The  esti- 
mated cost  of  this  jetty  was  placed  at  $465,000. 

The  rubblestone  for  the  ]ettv  was  to  be  deposited  in  place  from 
barges,  and  in  cribs  if  practicable.  It  was  found,  however,  that  cribs 
could  not  be  used,  on  account  of  the  strong  currents  and  high  seas, 
and  that  the  ocean  swell,  even  in  quiet  weather,  was  too  great  to  per- 
mit the  use  of  barges.  It  was  necessary,  therefore,  to  build  the  jetty 
from  the  shore  end  by  carrying  the  rubWestone  for  it  out  over  a  tram- 
way built  on  piles  driven  alon^  the  line  of  the  proposed  jetty,  and  this 
change  of  method t)f  construction  necessitated  the  amendment,  in  1882, 
of  the  project  so  as  to  provide  that  the  enrockment  of  the  ietty  be 
raised  to  high-tide  level,  mstead  of  to  2  feet  above  mean  low-tide  level. 
This  amendment  also  made  it  necessary  to  start  the  shore  end  of  the 
'etty  near  high-tide  line  instead  of  at  a  point  near  the  mean  low-tide 
ine,  and  this  necessitated  increasing  the  proposed  length  of  the  jetty 
from  2,500  feet  to  about  3,748  feet. 

The  scope  of  the  project  was  extended  in  1888  (printed  in  the  Annual 
Keport  of  the  Chief  of  Engineers  for  1889,  pp.  2517-2521),  so  as  to 
provide  for  the  constructioit  of  a  mid-tide  jetty  on  the  north  side  of 
the  entrance,  running  out  to  sea  in  a  southwesterly  direction  from  the 
headland  for  about  2,300  feet  to  a  point  opposite  the  outer  end  of  the 
south  jetty,  so  as  to  give  an  entrance  width  of  1,000  feet. 

An  estimate  submitted  January  13, 1890  (printed  in  the  Annual  Report 
of  the  Chief  of  Engineers  for  1890,  p.  2967),  placed  the  cost  of  complet- 
ing the  project  at  alx>ut$370,000,  which,  with  the  sums  previously  appro- 
priated ($385,000)j  brought  the  total  estimated  cost  up  to  $755,000. 

In  1892  the  project  was  again  amended  (printed  in  the  Annual  Report 
of  the  Chief  of  Engineers  for  1893,  pp.  3357-3359),  so  as  to  provide 
that  the  north  jetty  should  be  built  up  to  full  high-tide  level,  to  force. 
both  the  incoming  and  outgoing  waters  to  pass  entirely  between  the 
jetties,  instead  of  permitting  a  portion  of  them  to  pass  over  the  north 
etty;  and,  also,  to  construct  3  groins  100  feet  long  and  2  groins  60  feet 
ong,  from  the  north  side  of  the  south  jetty,  to  protect  the  latter  from 
the  encroachment  and  undermining  action  of  the  channel  current,  which 
was  taking  up  a  position  very  close  to  the  south  jetty  near  its  outer  end. 

The  sundry  civil  act  of  March  2,  1895,  provided  for  the  appointment 
of  a  Board  to  consist  of  three  officers  of  the  Engineer  Corps,  to  make 
an  examination  of  the  bar  of  the  Yaquina  Bay,  in  Oregon,  with  a  view 
to  a  project  for  deeper  water. 

The  report  of  the  Board,  dated  October  11,  1895  (printed  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1896,  pp.  3281-3309),  was 
that  if  any  further  peimanent  deepening  of  the  bar  could  be  made,  it 
would  be  only  by  extending  the  north  jetty  2,100  feet  and  the  south 
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jetty  2,000  feet,  the  new  portions  of  the  jetties  to  be  parallel  and  1,000 
feet  apart,  and  to  bo  built  of  heavy  riprap  brought  up  to  the  level  of 
high  tide.  It  was  also  submitted  that,  in  the  event  of  such  further 
extension  of  the  jetties,  the  south  jetty  should  have  on  the  channel  side 
groins  of  ripmp  every  300  feet  to  prevent  it  from  being  undermined; 
tliat  a  spur  800  feet  long  should  be  built  from  the  channel  side  of  the 
present  south  jetty  for  the  purpose  of  obtaining  a  greater  depth  of 
water  over  the  inner  bar  that  had  formed  in  recent  years,  and  that  all 
projecting  rocks  in  the  path  of  vessels  should  be  blasted  out  to  the 
general  level  of  the  rock  bottom.  The  cost  of  this  additional  work  was 
estimated  by  the  Board  at  $1,025,000,  making  the  estimated  total  cost, 
including  previous  appropriations,  $1,710,000. 

The  Board  in  its  report  observed  that  the  law  did  not  call  upon  it  "to 
express  any  opinion  as  to  whether  a  further  permanent  deepening  of 
the  water  on  tne  bar  is  pmcticable,  or,  if  practicable,  whether  the  com- 
merce of  the  poii:,  present  or  prospective,  will  justify  a  further  expend- 
iture." The  report,  therefore,  was  silent  as  to  the  worthiness  or 
unworthiness  ot  an  attempt  to  further  improve  the  locality  at  an 
expense  to  the  United  States  of  over  $1,000,000. 

The  river  and  harbor  act  of  June  3,  1896,  provided  for — 

Improving  Yaquina  Bay,  Oregon:  Continuing  improvement,  twenty-five  thousand 
dollars:  I^ovided^  That  contracts  may  be  entered  into  by  the  Secretary  of  War  for 
such  materials  and  work  as  may  be  necessary  to  complete  the  project  aa  recommended 
by  the  Board  of  Officers  of  the  Engineer  Corps  October  eleventh,  eighteen  hundred 
and  ninety-five,  to  be  paid  for  as  appropriations  may  from  time  to  time  be  made  by 
law,  not  to  exceed  in  tne  aggr^ate  one  million  dollars,  exclusive  of  amount  herein 
and  heretofore  appropriated. 

The  execution  of  the  work  authorized  by  act  of  June  3, 1896,  was  held 
in  abeyance  on  account  of  the  following-quoted  item  in  the  act  of  March 
3,  1899: 

Ya(iuina  Bay,  Oregon:  The  Secretary  of  War  is  hereby  authorized  to  ap]X)int  a 
boani  of  three  engineers  who  shall  make  examination  thereof,  with  a  view  to  ascer- 
taining the  desirability  of  prosecuting  the  work  authorized  bjr  the  rivfer  and  harbor 
Act  of  eighteen  hundred  and  nineti^-six,  for  such  modification  thereof  as,  in  the 
judgment  of  said  board  may  be  desirable  for  the  commerce  of  said  bay,  together 
with  an  estimate  of  the  cost  of  such  work,  and  until  such  report  shall  have  lieen 
made  and  acted  ujx)n  by  Congress,  no  further  action  shall  be  taken  by  the  Secretary 
of  AVar  in  pursuance  of  existing  law,  and  five  thousand  dollars,  or  so  much  thereof 
as  may  be  necessary,  is  hereby  appropriated  to  pay  the  expenses  of  such  examina- 
tion. 

The' report  of  the  Board  of  Engineer  Officers  apDointed  by  the  Sec- 
retary of  War  pursuant  to  the  above-quoted  act  of  March  3,  1899,  was 
printed  in  House  Doc.  No.  110,  Fifty-sixth  Congress,  first  session 
(also  submitted  as  Appendix  U  U  9  of  this  report),  and  was  to  the  effect 
that  it  was  not  considered  advisable  to  prosecute  the  work  authorized 
by  the  river  and  harbor  act  of  June  3,  1896,  excepting  the  removal  of 
a  cluster  of  rocks  on  the  side  of  the  channel  about  2,000  feet  beyond 
the  end  of  the  south  jetty.  The  removal  of  this  cluster  of  rocks,  with 
the  available  balance  of  the  appropriation  of  $25,000  made  June  3, 
1896,  was  authoiized  by  the  act  of  Congress  approved  June  6, 1900. 

The  expenditures  up  to  June  30, 1899  ($689,161.58),  resulted  in  com- 
pleting both  jetties  in  accordance  with  the  original  project  of  1880, 
and  as  amended  in  1882,  1888,  and  1892,  with  the  exception  of  placing 
a  very  small  quantity  (about  15,000  tons)  of  stone  on  the  north  jetty. 
This  work  resulted  in  fixing  the  channel  in  width  and  location  as  pro- 
jected and  in  obtaining  from  14  to  15  feet  of  water  on  the  bar  at  mean 
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lower  low  tide,  or  from  21  to  22  feet  at  high  tide,  whereas  the  project 
provided  for  only  17  feet  at  high  tide,  thus  obtaining  several  feet  more 
than  was  projected.  This  original  amended  project  may  be  said,  there- 
fore, to  be  satisfactorily  completed. 

The  expenditures  during  the  fiscal  jea,r  ending  June  30,  1900,  were 
for  caring  for  the  work  done  in  previous  years  and  the  Government 
plant  stored  at  the  site  of  the  work,  and  for  preparing  to  remove  the 
cluster  of  rocks  as  authorized  by  the  act  of  June  6,  19W. 

The  chart  opposite  page  2680  of  the  Annual  Report  of  the  Chief  of 
Engineers  for  1882  shows  the  position  of  the  three  channels  at  the 
entrance  to  the  bay  at  the  time  the  survey  was  made  in  1880.  The 
chart  opposite  page  3360  of  the  Annual  Report  of  the  Chief  of 
Engineers  for  1893  shows  the  manner  in  which  the  south  channel  has 
been  completely  filled  up  and  the  middle  channel  developed  through 
the  agency  of  the  jetties. 

The  maximum  draft  that  could  be  carried  during  the  fiscal  year 
ending  June  30,  1900,  at  mean  low  tide,  over  the  shoalest  part  of  the 
locality  under  improvement,  remained  the  same  as  repprt^^d  in  the  last 
Annual  Report  or  the  Chief  of  Engineers — about  16  leet. 

It  has  been  ascertained  that  the  commercial  statistics  pertaining  to 
the  bay,  as  published  in  the  annual  reports  for  1898  (p^  491)  and  1899 
(p.  577),  are  somewhat  misleading,  the  tonnage  of  vessels  arriving  at 
and  departing  from  the  bay,  instead  of  the  tonnage  of  the  couunerce, 
having  been  included  in  the  statistics  for  some  of  the  years  without 
proper  explanation  of  the  fact  being  made.  The  records  of  commerce 
carried  into  and  out  of  the  bay  were  recently  carefully  recompiled,  and 
as  a  result  the  following  table  of  tonnage  of  commerce  is  substituted 
for  that  published  rn  the  former  reports.  • 


Tons. 

1882 1,830 

1883 1,359 

1884 4,995 

1885 9,951 

1886 6,249 

1887 24,694 

1888 23,431 

1889 32,921 

18$K) 40,074 


Tons. 

1891 27,540 

1^92 27,111 

1893 24,  767 

1894 23,345 

1895  24, 589 

1896 1 7, 8a3 

1897 15,364 

1898 10, 380 

1899 5, 990 


Note. — The  statistics  for  1882-1894  are  for  the  fiscal  years  ending  June  30;  for 
1895-1899  they  are  for  calendar  years. 

July  1,  1899,  balance  unexpended $20,  aSS.  42 

June  30,  1900,  amount  expended  during  fiscal  year 866. 10 

July  1,  1900,  balance  unexpended 19, 972. 32 

July  1,  1900,  outstanding  liabilities 110.00 

July  1,  1900,  balance  available 19,862.32 

(See  Appendix  IT  U  8.) 

9.  Yaquina  Bay^  (Jreaoi}^  examination, — As  stated  in  the  preceding 
report,  the  river  and  harbor  act  of  March  3, 1899,  authorized  the  Secre- 
tary of  War  to  appoint  a  Board  of  three  engineers  to  make  an  exami- 
nation of  Yaquina  Bay  with  a  view  to  ascerteining  the  desirability  of 
prosecuting  the  work  authorized  by  the  river  and  harbor  act  of  »fune 
3, 1896,  for  such  modification  thereof  as,  in  the  judgment  of  said  Board, 
might  be  desirable  for  the  commerce  of  said  bay,  together  with  an  esti- 
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mate  of  the  cost  of  such  work,  and  appropriated  $5,p<M)  for  makinigr 
such  examination. 

The  expenditures  up  to  June  30,  1899  ($1,508.09),  resulted  in  com- 
mencing the  work  of  making  a  survey  of  the  b&y  to  obtain  reliable 
data  for  the  use  of  the  Board  of  Engineer  Officers  appointed  in 
accordance  with  the  provisions  of  the  river  and  harbor  act  of  March 
3,  1899. 

The  expenditures  during  the  fiscal  year  ending  June  30,  1900,  were 
for  completing  the  suney  of  the  bay  and  for  the  necessary  expenses  of 
the  Board  of  Engineer  Officers.  The  Boaixi  submitted  iti*  report 
November  14,  1899.  The  report  was  printed  in  House  Doc.  No.  110, 
Fifty -sixth  Congress,  first  session,  and  also  forms  part  of  Appendix 
U  u  9  of  this  report.  It  was  to  the  effect  that  the  bay  is  unworthy  of 
further  improvement,  with  the  exception  of  removing  to  the  level  of 
the  surrounding  bottom  a  cluster  of  rocks  on  the  side  of  the  channel 
about  2,000  feet  beyond  the  end  of  the  south  jetty.  This  work  is 
estimated  to  cost  about  $20,000,  and  provision  for  its  execution  was 
made  by  the  emergency  river  and  harbor  act  approved  June  6,  1900. 

July  1,  1899,  balance  unexpended $3,491.91 

June  30,  1900,  amount  expended  during  fiscal  year 3, 181 .  51 

July  1,  1900,  halarffce  unexpended 310.40 

(See  Appendix  U  U  9.) 

10.  TillainoohBay  and  Bai\  Oregon. — Tillamook  Bay  is  an  indenta- 
tion of  the  Oregon  coast,  having  a  tidal  area  of  about  13.5  square 
miles,  and  lies  about  50  miles  south  of  the  mouth  of  the  Columbia 
River.  The  mean  range  of  tide  in  this  bay  is  about  ^,b  feet.  At  low 
tide  the  bay  presents  a  succession  of  sand  and  mud  flats,  traversed  by 
four  channels  of  fair  depth  at  the  entrance,  but  which  shoal  to  a  low- 
tide  depth  of  but  1  or  2^  feet  near  the  head  of  the  bay.  These  chan- 
nels are  designated  as  follows:  Bay  City  Channel,  Graribaldi  Channel, 
Middle  Channel,  and  old  South  Channel.  The  usual  bar  exists  at  the 
entrance  to  the  bay,  but  has  from  10  to  15  feet  of  water  over  it  at  low 
tide.  Kilchis  River,  Wilson  River,  Hoquarten  Slough,  Trask  River, 
and  Tillamook  River  empty  into  Tillamook  Bay  from  the  southeast 
These  are  mountain  streams  in  their  upper  portions  and  tidal  sloughs 
in  their  lower  portions.  The  map  following  page  3218  of  the  Annual 
Report  of  the  Chief  of  Engineers  for  1899  shows  the  courses  of  the 
above-named  channels  and  streams. 

Tillamook  City,  on  Hoquarten  Slough,  the  principal  town  of  the 
region,  can  be  re^iched  only  by  light-oraft,  seagoing  vessels  at  high 
tide,  the  route  being  by  way  of  Garibaldi  Channel  to  the  mouth  of 
Hoquarten  Slough.  The  only  other  places  of  importance  are  on  the 
north  shore  of  the  Imy,  and  are  reached  by  way  of  the  Bay  City  Chan- 
nel. As  the  only  navigable  connection  between  these  two  channels 
was  originally  near  the  entrance  to  the  bay,  vessels  going  to  points  on 
the  norfli  shore  were  compelled  to  reti-ace  their  course  nearlv  to  the 
entrance  in  order  to  proceed  to  Tillamook  City  by  way  of  the  Grari- 
baldi Channel,  often  thus  losing  one  tide. 

The  original  project  adopted  in  1888  (printed  in  the  Annual  Report 
of  the  Chief  of  Engineers  for  1888,  pp.  2152-2154)  provided  for  aiding 
vessels  to  reach  Tillamook  City  by  securing  a  mean  high-tide  depth  of 
9  feet  over  Dry  Stocking  Bar,  near  the  mouth  of  Hoquarten  Sfougb, 
by  means  of  a  deflecting  dike  to  concentrate  the  water  and  by  remov- 
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ing  snags  and  overhanging  trees  along  Hoquarten  Slough  a.s  far  up  a>? 
Tillamook  City.  »The  estimated  cost  of  this  work  was  placed  at 
$5,200.  This  estimate  was  increased  to  $5,700  in  1890  the  additional 
$500  being  required  to  repair  a  portion  of  the  dike  constructed  up  to 
that  time  at  Dry  Stocking  Bar. 

The  project  was  extended  upon  report  of  survey  dated- October  19, 
1891  (printed  in  the  Annual  Report  of  the  Chief  of  Engineers  for 
1892,  pp.  2741-2752),  to  provide  for  cutting  a  navigable  channel 
througn  the  sand  and  mud  flat  separating  Bay  City  Channel  from  Gari- 
baldi Channel.  This  amended  project  also  provided  for  constructing 
additional  dikes  to  increase  the  depth  at  various  points  to  further  aid 
vessels  to  reach  Tillamook  City.  The  estimatea  cost  of  completing 
the  project  was  placed  at  $100,000,  or  $105,700,  including  previous 
appropriations. 

The  expenditures  to  June  30,  1899,  $53,861.14,  resulted  in  cutting  a 
navigable  channel  through  the  sand  and  mud  flat,  separating  Bay  City 
Channel  from  Garibaldi  Channel,  and  in  the  following-named  work 
desigried  to  increase  the  flow  and  depth  of  water  in  Garibaldi  Channel 
and  Hoquarten  Slough  so  as  to  aid  vessels  to  reach  Tillamook  City: 
The  removal  of  snags  and  overhanging  trees  in  Hoquarten  Slough  as 
far  up  as  Tillamook  City;  the  construction  of  a  dike  across  the  head  of 
Middle  Channel;  a  dike  across  lower  mouth  of  Kilchis  River;  a  dike 
across  the  head  of  Old  South  Channel;  a  dike  across  the  lower  mouth 
of  Wilson  River;  a  dike  on  the  north  side  of  Dry  Stocking  Bar; 
a  dike  across  the  head  of  South  Fork  of  Trask  River;  a  dike  across 
North  Fork  of  Trask  River,  and  excavating  a  channel  from  the  North 
Fork  of  Trask  River  to  Hoquarten  Slough  by  means  of  which  the 
waters  of  both  forks  of  Trask  River  are  emptied  into  Hoquarten 
Slough  above  Dry  Stocking  Bar. 

The  channel  dredged  through  the  sand  and  mud  flat  separating  Gari- 
baldi and  Bay  City  channels  enables  vessels  to  proceed  directly  to  the 
head  of  the  bay  by  way  of  Garibaldi  Channel,  after  visiting  Bay  City 
and  other  points  on  the  Bay  City  Channel,  without  having  to  return 
nearly  to  the  entrance  of  the  bay  in  order  to  reach  the  Garibaldi  Chan- 
nel, and  the  construction  of  the  various  deflecting  dikes  above  named 
resulted  in  obtaining  a  channel  having  the  least  depth  of  about  8  feet 
at  mean  high  tide  from  the  entrance  to  the  bay  up  to  Tillamook  City. 

The  expenditures  during  the  fiscal  year  ending  June  30,  1900,  were 
for  minor  repairs  to  several  of  the  deflecting  dikes  built  in  previous 
years,  for  constructing  and  equipping  a  combined  dredge,  snag,  pile 
driver,  and  derrick  scow,  for  the  construction  of  several  short  spur 
dikes  designed  to  create  scour  on  three  shoals  in  the  selected  channel 
leading  up  to  Tillamook  City,  and  for  dredging  these  shoals  to  aid  the 
effect  of  these  dikes.  This  has  resulted  in  obtaining  a  channel  having 
the  least  depth  of  about  9  feet  at  mean  high  tide  from  the  entrance  to 
the  bay  up  to  Tillamook  City,  as  projected.  The  depth  called  for  by 
the  project  has  therefore  been  obtained,  but  it  will  be  necessary  to 
strengthen  and  extend  some  of  the  existing  deflecting  dikes  in  order 
to  maintain  it.  The  work  during  the  past  year  has  been  carried  on 
both  under  informal  contracts  and  by  hired  labor. 

The  country  in  the  vicinity  of  Tillamook  Bay  is  very  fertile,  and  is 
dependent  on  water  transportation  almost  entirely,  the  only  other 
means  of  reaching  it  being  by  stage  across  the  Coast  Range  of  moun- 
tains from  North  Yamhill  or  Forest  Grove,  Oreg.,  on  the  Southern 
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Pacific  Railroad-,  and  even  staging  is  impossible  during  the  winter 
months,  when  there  is  from  4  to  7  feet  of  snow  in  tjie  mountains. 


Coirtmerrlal  statistirii. 


TonH. 

1889 .3,571 

1890 27,427 

1891 28,292 

1892 33,220 

1893 18,316 


Tons. 

1895 29,742 

1896 25,977 

1897 29,405 

1898 35,885 

1899 : 36,8:55 


Note. — The  statistics  for  yeah?  prior  to  1896  are  for  fiscal  years  ending  June  30; 
since  1896,  for  calendar  years. 
Statistics  for  years  not  named  are  not  available. 

.July  1,  1899,  balance  unexpended $24,838.86 

June  30,  1900,  amount  expended  during  fiscal  year 12, 162. 42 


July  1,  1900,  balance  unexpended 12, 676. 44 

July  1 ,  1900,  outstanding  liabilities 1 ,  742. 52 

July  1,  1900,  balance  available 10,933.92 


Amount  (estimated)  required  for  completion  of  existing  project 27, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1902,  for  maintenance  of  improvement,  in  addition  to  the  balance 

available  July  1,  1900 15,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 

of  1899,  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  U  U  10.) 

IL  Upper  Columhia  aiid  S7iaJc€  rimers^  Oregon  and  WasKinjgton, — ^This 
designation  includes  the  125  miles  of  the  Columbia  River  from  Celilo, 
Oreg.,  up  to  the  mouth  of  the  Snake  River,  and  the  150  mile^i  of  the 
latter  stream  from  its  mouth  up  to  Asotin,  Wash.,  about  7  mile«  above 
Lewiston,  Idaho.  Both  streams  between  those  points  were  originally 
much  obstructed  by  rock  and  gravel  bars  which  caused  rapids,  the 
ruling  depth  over  many  of  which  was  from  2  to  3  feet  at  low  water, 
while  some  were  impassable  at  low  water.  These  bars,  together  with 
the  narrow  and  crooked  character  of  the  channel  at  many  places, 
rendered  navigation  by  light-draft  steamboats  difficult  and  dangerous. 

The  original  obstructions  between  Celilo  and  Asotin  are  described 
in  detail  m  the  Annual  Reports  of  the  Chief  of  Engineers  for  1875 
(pp.  772-787)  and  for  1877  (pp.  1086-104:1). 

The  present  obstructions  in  Snake  River  in  the  66  miles  from  its 
mouth  up  to  Riparia,  Wash.,  are  described  in  report  of  surve}^ 
printed  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1898  (pp. 
3013-3024). 

The  navigable  capacity  of  the  Columbia  and  Snake  rivers,  and  also 
Clearwater  River,  Idaho  (a  tributary  of  Snake  River),  and  the  charac- 
ter and  scope  of  country  drained  by  them  are  shown  in  the  Annual 
Reports  of  the  Chief  of  Engineers  for  1885  (p.  2426),  for  1886  (p.  1942), 
and  for  1894  (p.  2664). 

The  condition  of  Snake  River  above  Lewiston  and  the  character  of 
the  country  bordering  it  are  described  in  the  Annual  Reports  of  the 
Chief  of  Engineers  for  1882  (pp.  2716-2722),  for  1885  (pp.  2440-2442), 
and  for  1891  (pp.  3285-3294). 

An  examination  of  some  of  the  principal  obstructions  in  the  Upper 
Columbia  was  made  as  early  as  1867. 
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The^first  appropnation  for  the  improvement  of  the  Upper  Columbia 
was  made  by  the  act  of  Congress  of  June  10,  1872. 

The  improvement  of  Snake  River  was  added  to  the  project  by  the 
act  of  Congress  of  August  14,  1876. 

As  a  full  and  continuous  survey  of  the  two  streams  from  Celilo  to 
Asotin  has  never  been  made,  it  is  impossible  to  state  the  amount  that 
will  probably  be  required  to  remove  all  obstructions  and  construct 
deflecting  dikes  where  necessary  to  contract  and  deepen  the  water. 

The  expenditures  to  June  30, 1899,  $281,077.32,  resulted  in  removing 
some  of  the  worst  obstructions  to  steamboat  navigation  in  both  streams, 
in  the  construction  of  a  rubblestone  wing  dike  at  Lo^  Cabin  Rapids 
in  Snake  River  38  miles  below  Lewiston,  and  in  the  partial  construction 
of  a  rubblestone  deflecting  dike  at  Wild  Goose  Island  Rapids,  73  miles 
below  Lewiston. 

Although  the  work  done  has  not  greatly  increased  the  depth  of  the 
streams  throughout  the  distance  from  Celilo  to  Asotin,  it  has  increased 
the  depth  at  many  points  where  the  water  was  originally  so  shallow  as 
to  render  light-draft  steamboat  navigation  impjossible  at  low  water, 
and  has  improved  the  conditions  at  the  worst  points  to  such  an  extent 
that  they  are  less  dangerous  to  competent  navigators  who  are  acquainted 
with  them.  The  construction  of  railroads  along  and  adjacent  to  the 
Columbia  and  Snake  rivers,  and  the  fact  that  the  Iqwer  portion  of  the 
Snake  below  Riparia  can  be  navijgated  during  the  high-water  period  of 
each  spring  only,  caused  the  steamers  to  abandon  the  streams  between 
Celilo  and  Riparia.  Therefore  the  work  of  improvement  has,  since 
1882,  been  confined  to  that  portion  of  Snake  River  from  Riparia  up  to 
Asotin,  the  object  being  to  obtain  and  maintain  a  low-water  cliannel 
depth  of  about  4^  feet  between  those  points. 

The  expenditures  during  the  fiscal  year  ending  June  30,  1900,  were 
for  caring  for  and  making  minor  repairs  to  the  Government  plant;  for 

Suarrying,  by  hired  labor,  rubblestone  required  to  strengthen  the 
ikes  at  liOg  Cabin  Rapids  and  Wild  Goose  Island,  and  for  placing 
147.-12  tons  of  stone  in  the  last-named  dike.  These  expenditures 
resulted  in  filling  up  a  75-foot  gap  in  the  dike  at  Wild  Goose  Island. 

High  water  in  Snake  River  and  the  lack  of  steamboats  for  trans- 
porting stone  prevented  operations  from  being  carried  on  to  a  greater 
extent  during  the  past  year. 

The  existing  means  of  transportation,  by  both  water  and  rail,  along 
the  Columbia  and  Snake  rivers  between  the  mouth  of  the  former  in 
the  Pacific  Ocean,  near  Astoria,  Oreg.,  and  Lewiston,  Idaho,  the  pres- 
ent head  of  regular  navigation  on  Snake  River,  are  as  follows:  Vessels 
drawing  20  feet  of  water  navigate  the  100  miles  of  the  Columbia  at  all 
seasons  c)etween  its  mouth  in  the  ocean  and  the  mouth  of  the  Willa- 
mette River,  and  these  vessels  also  ascend  the  Willamette  as  far  as 
Portland,  Oreg.  (the  principal  Columbia  River  seaport),  12  miles  up 
the  Willamette  from  the  Columbia;  the  Astoria  ana  Columbia  River 
Railroad  operates  a  rail  line  between  Astoria  and  Portland  which  par- 
allels the  Columbia  and  Willamette  rivers  at  all  places  between  those 
two  points;  river  steamers  drawing  about  8  feet  of  water  navigate  the 
120  miles  of  the  Willamette  and  Columbia  between  Portland  and  the 
town  of  The  Dalles,  Oreg.;  between  The  Dalles  and  Celilo,  Oreg., 
12  miles,  the  width  of  the  channel  of  the  Columbia  is  greatly  con- 
tracted and  navigation  is  completely  obstructed  at  all  times  by  falls, 
rapids,  and  clusters  of  basalt  rock.     (Some  of  the  characteristics  of  the 
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Columbia  River  in  these  12  miles  are  shown  in  photographs  following 
p.  3222,  Annual  Report  of  the  Chief  of  Engineers  for  1899.)  Between 
CeUlo  and  the  mouth  of  Snake  River,  125  miles,  the  Columbia  River 
is  more  or  less  obstructed  by  rapids,  but  it  was  navigated  by  light- 
draft  steamboats  up  to  about  twenty  years  ago,  when  the  boate  aban- 
doned that  portion  of  the  stream  on  account  of  the  completion  of  the 
railroad  of  the  Oregon  Railroad  and  Navigation  Company.  This  rail- 
road now  extends  irom  Portland  to  Spokane,  Wash.,  paralleling  the 
Columbia  and  Snake  rivers  practically  at  all  places  between  a  pomt  20 
miles  east  of  Portland  and  Riparia,  Wash.  From  its  moutn  up  to 
Riparia,  66.7  miles,  the  Snake  can  be  navigated  by  steamboats  during 
the  higher  stages  only,  the  stream  between  those  points  being  a  series 
of  rapids  caused  by  bars,  rock  ledges,  bowlders,  and  the  natural  steep 
slope  of  the  stream,  which  has  a  fall  of  201.8  feet  at  low  water  in  the 
66. Y  miles.  Between  Riparia  and  Lewiston,  77  miles,  light-draft  steam- 
boats navigate  the  Snake  regularlv,  although  there  are  many  rapids 
and  shoals  between  those  points.  I'he  boats  plying  between  Riparia 
and  Lewiston  are  operated  by  the  Oregon  Railroad  and  Navigation 
Company,  and  connect  with  that  company's  Portland-Spokane  rail  line, 
which  crosses  Snake  River  at  Riparia. 

The  Northern  Pacific  Railway  Company  opei*ates  a  mil  line  into 
Lewiston,  which  lipe  parallels  the  Clearwater  River  from  its  mouth  in 
the  Snake,  at  Lewiston,  up  to  a  point  about  3  miles  above  Kamiah, 
Idaho,  or  about  70  miles  above  Lewiston.  At  Potlatch,  on  the  Clear- 
water, 15  miles  above  Lewiston,  another  bmnch  of  the  Northern  Pacific 
Railway,  running  to  Spokane,  connects  with  the  line  which  parallels 
the  Clearwater. 

From  the  foregoing  it  will  be  seen  that  while  there  are  facilities  for 
transporting  commerce  to  and  from  the  fertile  country  in  the  vicinity 
of  Lewiston  by  an  all-rail  route  or  by  a  part  rail  and  paii;  water  route, 
a  feasible  all-water  route  between  the  sea  and  Lewiston  doe^  not  as  yet 
exist,  the  all-water  route  being  broken  at  all  times  in  the  12  miles 
between  The  Dalles  and  Celilo,  and  during  times  of  low  water  in  the 
66.7  miles  between  the  mouth  of  Snake  River  and  Riparia. 

During  the  past  year  the  Central  Navigation  and  Construction  Com- 
pany commenced  the  construction  of  a  portage  road  along  the  Wash- 
ington bank  of  the  Columbia  around  the  obstructions  in  that  stream 
between  The  Dalles  and  Celilo.  This  companv  is  said  to  have  also 
purchased  one  steamboat  and  contracted  for  the  construction  of  two 
others,  which  latter  are  being  now  built.  It  is  the  intention  of  this 
company,  according  to  statements  made  by  its  oflScers,  to  transport 
freight  Dy  water  between  Lewiston  and  points  on  the  Columbia  below 
Celilo,  transferring  the  freight  around  the  obstructions  between  Celilo 
and  The  Dalles  by  means  of  the  portage  road.  The  outcome  of  this 
attempt  to  furnisfi  practically  an  all-water  transpoilation  route,  during 
a  portion  of  each  year,  at  least  (i.  e.,  when  there  is  a  sufficiently  high 
stage  of  water  in  the  Snake  below  Riparia),  between  Lewiston  and 
the  sea  will  be  watched  with  interest  by  those  concerned. 

The  line  of  the  Snake  River  Valley  Railroad,  which,  it  appears,  is  to 
be  operated  in  connection  with  the  Oregon  Railroad  and  mvigation 
Company,  has  been  surveyed,  and  the  road  bed  partly  graded  between 
Riparia  and  Lewiston,  paralleling  Snake  River  at  all  places  between 
those  points. 

The  Northern  Pacific   Railway  Company   has  also  made  surveys 
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between  Riparia  and  Lewiston  with  the  view  of  extending  its  rail  line 
from  Lewiston  to  Riparia. 

The  commerce  of  the  exceedingly  fertile  Snake  River  and  Camas 
Prairie  country  and  the  recent  developments  in  mining  in  this  region 
are  the  attractions  for  the  establishment  of  transportation  lines  in  this 
section. 

The  balance  unexpended  July  1, 1900,  will  be  applied  to  payment  of 
expenses  for  survey  of  Snake  Kiver  required  by  the  emergency  river 
and  harbor  act  approved  June  6,  1900,  and  for  caring  for  (jovernment 
plant.  The  estimate  for  the  fiscal  year  ending  June  30, 1902,  contem- 
plates the  construction  of  deflecting  dikes  at  Log  Cabin  and  at  Wild 
Goose  Island  i-apids. 

The  maximum  draft  that  could  be  carried  at  mean  low  water  during 
the  fiscal  year  ending  June  30,  1906,  over  the  shoalest  point  in  Snake 
River  in  the  77  miles  between  Riparia  and  Lewiston  (the  only  portion 
of  the  stream  that  boats  navigate  regularly)  is  about  4i  feet. 


•  Commercial  stailMics. 


Tons. 

1875 18,230 

1879 : 65,975 

1884 30,260 

1891  31,400 

1892 19,167 

1893 19,364 


Tons. 


1894 9,902 

1895 37,100 

1896 25,977 

1897 31,531 

1898 36,923 

1899 45,654 

Note. — The  statistics  since  1896  are  for  the  calendar  years;  those  for  years  prior  to 
1896  for  fiscal  years  ending  June  30.     Statistics  for  years  not  named  are  not  available. 

July  1,  1899,  balance  unexpended '  $7,836.68 

July  1 2,  1899,  reimbursement  ( property  transferred ) 365. 00 


8,201.68 
June  30,  1900,  amount  expended  during  fiscal  year 3, 774. 60 

July  1,  1900,  balance  unexpended 4, 427. 08 

July  1,  1900,  outstanding  liabilities "...  52.00 

July  1,  1900,  balance  available 4,375.08 


Amoimt  (estimated)  required  for  completion  of  existing  project Indefinite. 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1902,  in  addition  to  the  balance  available  July  1,  1900: 

For  works  of  improvement $5, 000. 00 ' 

For  maintenance  of  improvement 5, 000. 00 

10,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 
of  1899,  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  U  U  11.) 

1^.  Colli?/ fbia  jRwer  at  Three-inile  Ha^ids^  and  tlie  construction,  and 
equipmetit  of  a  hoat  raiknay  from  thefoot  of  The  Dalles  Rapids  to  the 
head  of  Celilo  Falls^  Oregon  and  Washington. — Vessels  drawing  20 
feet  of  water  easily  ascend  the  Columbia  Kiver  from  its  mouth  in  the 
Pacific  Ocean  to  the  mouth  of  the  Willamette  River,  a  distance  of 
about  100  miles,  and  river  steamers  drawing  about  8  feet  of  water 
navigate  the  Columbia  up  to  The  Dalles,  Oreg.,  a  farther  distance  of 
about  110  miles.  Between  the  towns  of  The  Dalles  and  Celilo,  Oreg., 
12  miles,  navigation  is  completely  obstructed  at  all  times.     About 
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8  miles  above  The  Dalles  are  Three-mile  Rapids,  a  crooked  channel 
1,500  feet  in  length,  narrow,  and  much  obstructed  by  huge  rocks,  s^ift 
currents,  and  powerful  eddies;  a  short  distance  farther  up  are  Five- 
mile  Rapids,  where  for  a  mile  and  a  half  the  water  rushes  with  groait 
velocitj^  between  precipitous  walls  of  basalt  150  to  300  feet  apart;  then 
Ten-mile  Rapids,  a  similar  gorge  one-half  mile  in  length;  and,  last, 
Celilo  Falls,  with  a  sheer  fall  of  20  feet  at  low  water.  In  these  12 
miles  the  total  fall  in  the  stream  at  low  water  is  about  80  feet  Some 
of  the  characteristics  of  the  river  in  the  12  miles  referred  to  are  shown 
in  photographs  between  pages  3222  and  3223  of  the  Annual  Report  of 
the  Chief  of  Engineers  for  1899. 

The  navigable  capacity  of  the  Columbia  above  Celilo  Falls,  as  well 
as  that  of  the  Snake  and  Clearwater  rivers,  and  the  character  of  the 
country  which  would  be  benefited  by  any  improvement  that  would 
enable  steamers  to  pass  the  obstructions  in  the  12  miles  of  the  Colum- 
bia from  Three-mile  Rapids  up  to  Celilo  Falls,  are  described  in  the 
Annual  Reports  of  the  Chief  of  Engineers  for  1885  (p.  2426)  for  1886 
(p.  1942),  and  for  1894  (p.  2664). 

The  project  for  providing  means  for  boats  to  pass  the  obstructions  in 
the  Columbia  between  Three-mile  Rapids  and  Celilo  Falls,  adopted 
in  1894  (printed  in  the  Annual  Report  of  the  Chief  of  Engineers  for 
1894,  pp.  2664-2680),  as  outlined  in  the  act  of  Congress  of  Augu^st 
18,  1894,  is  as  follows: 

Improving  Colombia  River,  Oregon  and  Washington,  at  Three-mile  Rapklp,  and 
the  construction  and  equipment  of  a  boat  railway  from  the  foot  of  The  Dalles  Rapids 
to  the  head  of  Celilo  Falls,  said  boat  railwaj?  to  be  provided  at  each  terminus  with 
hydraulic  lifts  and  other  necessary  appliances  for  the  purpose  of  raising  and  lower- 
ing the  boats  on  suitable  cars  to  and  from  its  tracks,  the  whole  to  be  located,  con- 
structed, and  ec^uipped  for  the  passage  of  eight  boats  of  six  hundred  tons  each  in 
each  direction  m  twelve  hours,  on  the  south  side  of  the  Columbia  River,  substan- 
tially in  accordance  with  the  location  and  plans  submitted  by  the  board  of  engineers 
appointed  by  the  President  in  pursuance  of  the  provisions  of  the  act  of  Congress 
approved  July  thirteenth,  eighteen  hundred  and  nmety-two. 

The  estimated  cost  of  the  proposed  boat  railway  is  $2,264,467. 

The  line  of  the  proposed  boat  railway  is  shown  on  the  map  opposite 
page  3590  of  the  Annual  Report  of  the  Chief  of  Engineers  for  1895. 

The  expenditures  to  June  30,  1899,  $27,595.29,  resulted  in  a  suney 
of  the  line  of  the,  proposed  boat  railway,  in  acquiring  title  to  pail  of 
the  land  required  for  right  of  way  and  terminal  facilities,  and  in  par- 
tially preparing  plans  for  the  boat  railway  and  its  appurtenances. 

The  expenditures  during  the  fiscal  year  ending  June  30,  19(M),  were 

Erincipally  for  necessary  repairs  made  to  U.  S.  steamer  Cascade<i. 
during  the  past  year,  also,  efforts  were  made  to  acquire  title  to  the 
remainder  or  the  land  needed  for  the  boat  railway.  The  railroad  of 
the  Oregon  Railroad  and  Navigation  Company  encroaches  upon  or 
crosses  tne  proposed  line  of  the  boat  railway  at  six  points,  and  the 
land  still  remaining  to  be  obtained  for  the  ooat  railway  is  at  these 
points.  It  consists  all  told  of  72.58  acres  and  belongs  to  the  railroad 
company.  At  these  points  the  railroad  will  have  to  be  shifted  before 
the  boat  railway  can  be  built.  The  railroad  company  agreed  to  sur- 
render these  72.58  acres  to  the  United  States  for  the  purposes  of  the 
proposed  boat  railway,  provided  the  United  States  would  exchange 
therefor  26.75  acres  of  its  land  adjoining,  needed  for  their  new  loca- 
tion, and  provided,  also,  the  United  States  would  pay  the  cost  of  recon- 
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structing  the  company's  railroad  thereon.  The  consummation  of  this 
agreement  with  the  railroad  company  is  awaiting  further  action  by 
(5)ngres8.  As  the  work  of  grading  new  roadbed  and  reconstructing 
the  tracks  of  the  railroad  company  at  the  six  points  above  mentioned 
would  involve  an  additional  expense  to  the  United  States  of  about 
$90,000,  and  as  no  appropriation  for  thisproposed  boat  railway  has 
been  made  since  1896,  the  Secretary  of  War  decided  to  defer  further 
action  in  the  matter  until  Congrjess  definitely  determines  whether  or 
not  the  work  of  constmcting  the  boat  railway  shall  continue,  or 
whether  some  other,  more  feasible,  form  of  improvement  shall  be  pur- 
sued. Should  Congress  decide  that  work  on  the  boat  railway  should 
be  Drosecuted  some  provision  should  be  made  by  which  the  Secretary 
of  War  can  effect  such  exchange  of  United  States  land  for  that  of  the 
Oregon  Railroad  and  Navigation  Company  as  may  be  necessary  to 
secure  a  complete  right  of  wh.j  for  the  boat  railway. 

It  is  not  practicable  to  positively  foretell  what  benefit  would  ensue 
from  some  kind  of  improvement  that  would  enable  freight  to  be  passed 
around  the  obstructions  in  the  12  miles  between  The  Dalles,  Oreg.,  and 
Celilo,  Oreg.  When  the  character  of  the  country  in  the  vicinity  of  the 
Upper  Columbia  and  its  tributaries  is  considered,  it  is  quite  probable 
thfiCt  such  improvement  would  result  in  a  very  great  benefit  to  the 
Upper  Columbia  River  countr}^,  providing,  as  it  would,  an  all-water 
route  for  the  shipment  of  grain,  the  principal  commodity  of  the  region. 
Much  of  this  grain  is  exported  to  Europe  and  Asia.  At  present  it  is 
brought  by  rail  to  Portland  and  Seattle  and  loaded  into  ocean  vessels 
at  those  points.  With  boats  plying  on  the  Upper  Columbia  River  it  is 
believed  that  transportation  facilities  would  be  afforded  sections  of 
country  that  now  have  not  even  rail  transportation. 

It  seems  proper  to  state  that  I  am  infonned  that  the  steamboat  men 
and  others  interested  in  the  proposed  improvement  between  The  Dalles 
and  Celilo  do  not  regard  the  construction  of  the  proposed  boat  railway 
with  favor.  They  prefer  a  portage  road,  or  canals  and  locks.  A 
portage  road  would  perhaps  answer  every  purpose  for  several  years 
to  come,  and  it  could  be  constructed,  equipped,  and  operated  at  far  less 
expense  than  the  boat  railway. 

buring  the  past  year  the  Central  Navigation  and  Construction  Com- 
pany has  commenced  the  construction  of  a  portage  road  on  the  Wash- 
ington side  of  the  river  between  The  Dalles  and  Celilo.  I  am  informed 
that  this  company  also  purchased  one  steamboat  and  contracted  for  the 
construction  of  two  others.  It  is  the  expressed  intention  of  this  com- 
pany to  carry  on  the  business  of  transporting  freight  and  passengers 
by  boat  between  points  on  the  Columbia  Kiver  below  The  Dalles 
and  by  boat  between  points  on  the  Columbia  and  Snake  rivers  above 
Celilo,  the  poi-tage  road  between  The  Dalles  and  Celilo  to  be  used  for 
passing  freight  and  passengers  around  the  obstructions  in  the  river 
between  those  points. 

Boats  now  navigate,  dailj^  the  210  miles  of  the  Columbia  between 
The  Dalles  and  the  Pacific  Ocean,  and  there  is  no  question  about  the 
condition  of  that  portion  of  the  Columbia  for  purposes  of  navigation. 

On  the  other  hand,  the  Columbia  above  Celilo,  and  the  67  miles  of 
the  Snake  River  between  its  mouth  and  Riparia,  Wash.,  are  consider- 
ably obstructed  by  rapids  and  shoals,  and  the  outcome  of  an  attempt  to 
regularly  navigate  these  portions  of  the  two  streams  at  all  seasons  is 
ENG  1900 42 
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more  or  less  problematical.  Liffht-draf  t  steamboats  once  navigated  the 
Columbia  between  Celilo  and  tne  mouth  of  Snake  River.  Navigation 
between  those  points  ceased,  however,  about  twenty  years  ago,  when  the 
rail  line  of  the  Oregon  Railroad  and  Navigation  Company  was  con- 
structed along  the  south  shore  of  the  river.  Although  SnaVe  Kiver  in  the 
77  miles  between  Riparia,  Wash.,  and  Lewiston,  Idaho,  is  more  or  less 
obstructed  by  rapids,  that  portion  of  Snake  River  is  now  navigated  all 
the  year  round  by  light-draft  steamboats.  A  full  and  continuous  survey 
of  the  Columbia  above  Celilo  has  never  been  made,  therefore  detailed 
information  concerning  all  the  obstructions  in  the  stream  above  that 
point  is  lacking.  Owmg  to  the  uncertainty  of  the  outcome  of  the 
attempt  to  regularly  navigate  the  Columbia  above  Celilo,  and  the  Snake 
between  its  mouth  and  Riparia,  considerable  doubt  exists  as  to  the  advis- 
ability of  constructing  at  this  time  the  proposed  boat  railway  between 
The  Dalles  and  Celilo,  at  an  estimated  cost  to  the  United  States  of 
$2,264,467.  If  the  Central  Construction  and  Navigation  Company 
carries  out  its  proposed  attempt  to  furnish  an  all-river  means  of  trans- 
portation from  Lewiston  to  the  Pacific  Ocean,  it  will  be  the  means  of 
obtaining  much  valuable  information  as  to  the  most  feasible  form  of 
improvement  between  The  Dalles  and  Celilo.  As  stated  above,  no  boats 
now  ply  the  Columbia  between  Celilo  and  Snake  River,  and  no  com- 
merce is  now  handled  bv  river,  consequently  the  character  of  boats  and 
the  probable  volume  of  commerce  that  improvements  between  Celilo 
and  The  Dalles  should  be  designed  to  accommodate  are  at  present  largely 
conjectural.  Before  any  very  great  sum  is  expended  by  the  United 
States  in  improvements  of  a  permanent  character  the  fullest  informa- 
tion should  be  at  hand  concerning  the  character  and  volume  of  the  com- 
merce to  be  accommodated. 

The  act  of  June  6,  1900,  authorized  an  examination  and  survey 
between  The  Dalles  rapids  and  Celilo  Falls  with  the  view  to  the  con- 
struction of  a  canal  and  locks  to  overcome  the  obstructions  to  naviga- 
tion, instead  of  overcoming  the  obstructions  by  means  of  the  proposed 
boat  railway.  The  report  of  the  local  officer,  dated  June  22, 1900,  was 
to  the  effect  that  the  locality  was  worthy  of  improvement  to  the  extent 
of  making  the  survey,  and  the  latter  has  been  authorized  by  the  Secre- 
tary of  War.  The  results  of  the  survey  will  be  transmitted  as  soon  as 
pi^acticable. 

July  1,1899,  balance  unexpended 1222,404.71 

June  30, 1900,  amount  expended  during  fiscal  year 2, 113. 22 

July  1, 1900,  balance  unexpended •. . . .      220, 291. 49 

{Amount  (estimated)  required  for  completion  of  existing  project 2, 014, 467. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  U  U  12.) 

IS.  Canal  at  the  Cascades^  Columhm  River ^  Oregon. — ^The  Cascades 
of  the  Columbia  River  are  about  45  miles  east  of  Portland,  Oreg. 

In  passing  through  the  Cascade  Mountain  Range  the  channel  of  the 
Columbia  River  for  the  distance  of  about  4i  miles  is  so  contracted  in 
width  that  that  portion  of  the  stream  partakes  of  the  nature  of  a  gorge 
compared  with  the  width  of  the  channel  before  it  reaches  the  Cascade 
Mountain  Range  and  after  it  leaves  it.     In  the  upper  2,500  feet  of  this 
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orge  (shown  in  photograph  No.  409,  following  page  3224,  Annual 
'  port  of  the  Chief  of  Engineers  for  1899),  there  is  a  fall  of  about  24 
feet  at  low  water,  which,  on  account  of  the  rapids  and  huge  bowlders, 
can  not  be  navigated.  Throughout  the  lower  portion  or  the  gorge, 
about  4  miles,  the  channel,  while  not  as  contracted  nor  of  as  steep 
slope  as  the  upper  2,500  feet,  is  nevertheless  so  contracted  and  of  sucn 
slope  that  rapids  are  formed  that  can  not  be  navigated  during  the  * 
higner  stages.  This  lower  portion  of  the  gorge,  also,  was  originally 
much  obstructed  by  large  bowlders  and  reels. 

The  scope  and  character  of  the  country  drained  bv  the  Columbia 
River,  and  tJie  benefits  which  would  accrue  to  it  from  the  improvement 
of  the  upper  portion  of  the  stream  for  purposes  of  navigation,  are  cited 
in  the  J\jinual  Reports  of  the  Chief  of  Engineers  for  1885  (p.  2426)  and 
for  1886  (p.  1942). 

The  difficulties  encountered  in  preparing  definite  and  detailed  plans 
for  improving  the  locality  known  as  the  Cascades  are  described  as  fol- 
lows in  the  report  of  a  Board  of  Engineer  Oflicers  (printed  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1895,  p.  3577): 

The  work  to  surmount  the  Caacadea  of  the  Columbia  River  has  no  counterpart.  It 
is  also  without  precedent  in  the  conditions  surrounding  it.  At  its  inception  and  dur- 
ing its  progress  the  conditions  to  be  met  were  unknown,  but  by  obper^'ationB  are 
gradually  l^ing  revealed. 

When  the  work  of  improvement  be^^,  no  records  or  observations  existed  giving 
information  with  reference  to  the  physics  and  hydraulics  of  the  Columbia  River,  or 
its  capacity  for  navigation;  nothing  was  known  as  to  the  phenomena  accompanying 
the  various  phases  of  floods  at  the  Cascades,  such  as  the  variations  in  the  differences 
in  level  at  head  and  foot  of  rapids  during  the  progress  of  floods.  No  record  existed 
of  the  heights  of  water  at  extreme  stages,  so  essential  in  planning  a  work  subject  to 
such  contingencies  and  dangers. 

The  original  project  for  improvement  (report  of  Board  of  Engineer 
Officers,  printea  in  the  Annual  Report  of  the  Chief  of  Engineers  for 
1878,  pp.  1333-1344)  provided  for  a  lockage,  available  at  all  stages, 
around  the  upper  (principal)  rapid  at  the  Cascades  by  means  of  a  canal 
on  the  Oregon  shore  about  3, 000  feet  long,  and  two  locks  (combined) 
300  feet  by  70  feet,  with  14  and  12  foot  lifts  and  an  extreme  low- water 
draft  of  8  feet. 

It  being  considered  that  boats  could  not  navigate  the  rapids  below 
the  proposed  canal  during  high  stages,  the  project  was  modified  in  1880 
(report  of  Board  of  Engineer  Officers  printed  in  the  Annual  Report  of 
the  Chief  of  Engineers  for  1881,  pp.  2570-2582)  to  secure  navigation 
through  the  canal  at  all  stages  up  to  20  feet  only  above  low  water  at 
the  foot  of  the  upper  rapids  by  constructing  a  single  lock  462  feet  by 
90  feet,  with  a  lirt  of  about  24  feet,  and  a  guard  gate  at  the  head  of  the 
canal,  462  feet  above  the  upper  lock  gate,  to  exclude  the  high  water, 
future  work  to  be  conducted,  however,  with  the  view  of  making  the 
canal  available  for  use  at  stages  higher  than  20  feet  above  low  water 
at  the  foot  of  the  upper  rapids  should  it  be  found  later  on  that  the 
improvement  of  the  i*apids  below  the  canal  permitted  boats  to  reach 
the  canal  during  higher  stages.  This  modification  also  provided  for 
improving  the  rapids  below  the  canal  by  removing  the  obstructing 
rocks  andreef s. 

The  original  plans  provided  for  wooden  guard  and  lock  gates.  In 
1888  the  plans  were  changed  to  provide  for  steel  gates  (report  of  Board 
of  Engineer  Officers  printed  m  the  Annual  Report  of  the  Chief  of 
Engineers  for  1889,  pp.  2551-2559). 
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The  improvement  of  the  rapids  below  the  canal,  under  the  modified 
project  of  1880,  having  resulted  in  demonstrating  that  they  could  be 
navi[^ated  at  much  higher  stages  than  20  feet  above  low  water  at  the 
foot  of  the  upper  rapids,  the  project  was  again  modified  in  1894  (report 
of  Board  of  Engineer  Officers  printed  in  the  Annual  Report  of  the  Cfhief 
of  Engineers  for  18i)5,  pp.  3571-3582)  to  provide  for  utilizing  that  por- 
tion ot  the  canal  between  the  upper  gates  of  the  lock  and  the  upper 
guard  gate  as  a  second  lock  by  putting  in  a  concrete  floor  and  side 
walls,  thus  making  the  canal  available  for  use  during  all  stages  up  to  42 
feet  above  low  water  at  the  foot  of  the  upper  rapids.  This  modification 
also  provided  for  raising  the  protection  works  of  the  canal,  the  height  of 
whicn  had  been  based  on  the  flood  of  1876,  the  highest  water  known 
previous  to  1894,  to  make  them  conform  to  the  flood  height  of  the  lat- 
ter year,  which  was  6  feet  above  that  of  1876. 

There  has  been  §3,748,000  appropriated  for  this  work,  and  the  amount 
(estimated)  reauired  to  be  appropriated  for  its  completion  is  $259,260, 
thus  making  the  total  estimated  cost  $4,007,260. 

The  location  of  the  canal  and  locks,  and  the  rapids  and  contracted 
condition  of  the  stream  opposite  and  below  the  canal,  are  shown  on  the 
chart  opposite  page  2247  of  the  Annual  Report  of  the  Chief  of  Engi- 
neers for  1884. 

The  expenditures  up  to  June  30, 1899,  $3,665,541.72,  resulted  in  the 
construction  of  the  canal  and  locks,  as  projected,  to  a  point  where  navi- 
gation through  them  is  permitted,  and  in  the  removal  of  many  of  the 
obstructions  m  the  rapids  below  the  canal  and  locks. 

Although  in  an  incomplete  state,  the  works  were  opened  to  naviga 
tion  on  November  5, 1896,  and  have  been  used  since  that  time  by  boats 
except  when  high  water  made  it  impossible.     The  condition  of  the  work, 
as  of  June  30, 1899,  is  shown  in  eight  photographs  following  page  3224 
of  the  Annual  Report  of  the  Chief  of  i5ngineers  for  1899. 

The  expenditures  during  the  fiscal  year  ending  June  30,  1900,  were 
for  rebuilding,  by  contract,  the  protection  embankment  or  wing  which 
separates  the  lower  entrance  to  the  canal  from  the  river,  and  for  repair- 
ing the  slope  wall  on  the  south  side  of  the  lower  entrance  to  the  canal. 
These  portions  of  the  work  were  damaged  by  the  unprecedented  flood 
of  1894. 

With  the  balance  unexpended  July  1,  1900,  and  the  funds  to  be  pro- 
vided for  the  fiscal  year  ending  June  30,  1902,  it  is  proposed  to  com- 
plete the  walls  of  the  upper  lock,  and  do  such  graaing,  paving,  etc., 
contemplated  by  the  project  as  the  money  available  will  permit. 

Vessels  drawing  20  or  more  feet  of  water  ascend  the  Columbia  River 
from  its  mouth  in  the  Pacific  Ocean  up  to  a  point  2^  miles  below  Van- 
couver, Wash.,  or  a  distance  of  about  100  miles,  and  the  canal  and 
locks  at  the  Cascades,  together  with  the  improved  condition  of  the 
rapids  immediately  below  the  c^nal  and  locks,  afford  means  for  steam- 
ers drawing  8  feet  of  water  to  run  up  to  The  Dalles,  Oreg.,  a  farther 
distance  of  about  110  miles,  at  all  stages  up  to  36  feet  above  low  water, 
as  shown  on  the  lower  gage  at  the  canal. 

The  commerce  that  has  passed  through  the  canal  is  as  follows:  1898, 
18,812  tons;  1899,  10,700  tons;  1900, 17,710  tons.  These  statistics  are 
for  fiscal  years  ending  June  30. 
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July  1,  1899,  balanc  e  unexpended $82, 458. 28 

June  30,  1900,  amount  expended  during  fiscal  year ,. . .  31, 806. 54 

Jul  V  1 ,  1900,  balance  unexpended 50, 651.  74 

July  1,  1900,  outstanding  liabilities $8,926.61 

July  1,  1900,  amount  covered  by  uncompleted  contracts 18, 482. 06 

27,408.67 


July  1,  1900,  balance  available 23,243.07 


Apiount  (estimated)  required  for  completion  of  existing  project 259, 260. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jime  30, 

1902,  in  addition  to  the  balance  available  Julv  1,  1900 fK),  000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  U  U  13.) 

H,,  Operati/ng  cmd  care  of  canal  and  locks  at  the  Cascades  of  the 
Colunibta  Bwer^  Oregon, — The  obstructions  existing  in  the  Columbia 
Kiver  at  the  Cascades  are  described  in  the  preceding  report.  The  canal 
and  locks  which  pass  steamboats  around  these  obstructions  were  opened 
to  navigation  on  November  5,  1896,  although  incomplete  in  many 
details,  and  have  been  in  condition  to  be  used  ever  since  that  date,  with 
the  exception  of  a  few  days,  when  minor  repairs  were  in  progress. 

The  expenditures  up  to  June  30, 1899  ($13,662. 13),  were  principally  in 
payment  of  salaries  of  employees  engaged  in  operating  and  canng  for 
the  canal  and  locks  and  for  a  new  valve  for  the  main  culvert  on  the 
south  side  of  the  lower  lock,  to  replace  a  former  valve  which  had  become 
disabled. 

The  expenditures  during  the  fiscal  year  ending  June  30,  1900 
($5,296.13),  were  in  payment  of  salariesof  employees  engaged  in  operat- 
ing and  caring  for  the  canal  and  locks,  in  constructing  a  sand-blast 
machine  for  use  in  removing  old  paint,  etc.,  from  the  steel  lock  gates 
preparatory  to  repainting  the  latter,  in  purchasing  the  necessary  paints 
and  oils,  and  in  commencing  the  work  of  repainting  the  gates. 

Before  the  canal  and  locfe  were  opened  to  navigation  it  was  neces- 
sarv'  to  transfer  freight  around  the  Cascades  by  land. 

The  commerce  that  has  passed  through  the  canal  aYid  loi»ks  during 
fiscal  years  ending  June  30  is  as  follows: 

Tons, 

1898 18,812 

1899 16,700 

1900 17,710 

(See  Appendix  U  U  14.) 

15,  Columbia  River ,^  hetween  Vancouver^  Wash,^  and  the  waiith  of 
WiUamette  River, — ^The  city  of  Vancouver,  Wash.,  is  located  on  the 
Columbia  River,  103  miles  above  its  mouth  and  5  miles  above  the 
mouth  of  the  Willamette  River  in  the  Columbia. 

Vessels  drawing  up  to  20  feet  of  water  can  easily  ascend  the  Colum- 
bia from  its  mouth  up  to  a  point  2i  miles  below  Vancouver,  where  a 
bar  with  but  9  feet  or  water  over  it  is  epcountered.  After  passing  this 
bar  a  channel  20  or  more  feet  deep  is  again  found  which  extends  above 
the  limits  of  Vancouver.  This  bar  is  evidently  due  largel}^  to  the  fact 
that  at  low  water  about  36  per  cent  of  the  volume  of  the  Cohimbia 
River  passed  originally  south  of  Hayden  Island,  opposite  Vancouver. 

The  project  adopted  in  1892  (printed  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1892,  pp.  2865-2869)  provided  for  constructing 
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a  pile,  brush,  and  stone  dam  about  3,000  feet  long  from  the  Oregon 
shore  to  the. head  of  Haydeft  Island  to  stop  the  flow  south  of  the  island 
during  low-water  stages  and  deflect  it  down  the  main  channel  north  of 
the  island,  so  as  to  scour  the  bar  below  Vancouver  and  obtain  a  depth 
over  it  sufficient  to  permit  vessels  drawing  20  or  more  feet  to  reach 
Vancouver.     The  estimated  cost  of  the  improvement  was  $33,000. 

During  the  spring  of  1893,  after  all  but  60  feet  of  the  dam  next  Ilav- 
den  Island  had  been  completed,  high  water  submerged  the  dam  and  the 
island.  When  the  water  receded  it  was  found  that  the  head  of  the 
island  and  a  portion  of  the  dam  had  been  carried  away. 

A  special  report  (printed  in  the  Annual  Report  of  the  Chief  of  Engi- 
neers for  1896,  pp.  3264-65),  submitted  in  compliance  with  Senate 
resolution  of  December  24, 1895,  stated  that  $67,000,  in  addition  to  the 
$33,000  previously  appropriated,  would  be  required  to  rebuild  and  com- 
plete the  dam  and  to  dreiige  the  bar  should  it  be  found  necessary  to 
supplement  the  effect  of  the  dam  by  dredging. 

Between  December  20,  1897,  and  Aprir9,  1898,  that  portion  of  the 
dam  next  to  Hay  den  Island  that  was  carried  away  by  tne  high  water 
of  1893  was  rebuilt,  and  the  head  of  the  island  was  revetted  to  prevent 
erosion,  so  that  the  work  was  completed,  as  shown  on  map  between 

?igos  2988-89,  Annual  Report  of  the  Chief  of  Engineers  for  1898. 
he  dam  was  submerged  by  high  water  immediately  after  this  work 
was  completed,  April  9,  1898,  and  when  the  high  water  receded  it  was 
found  that  the  current  had  cut  around  the  two  cross  dikes  connec*ting 
the  main  dike  with  the  head  of  Hayden  Island,  and  had  again  carried 
awaj  the  hesd  of  the  island.  The  two  cross  dikes  were  rebuilt,  and 
additional  revetment  was  placed  on  the  head  of  the  island,  in  January- 
May,  1899.  The  dikes  and  revetment  work  on  the  head  of  the  island 
were  submerged  by  the  usual  all-simimer  high  sta^e  of  water  upon  the 
completion  of  the  work  in  May,  1899,  but  when  this  high  water  receded 
the  dikes  and  revetment  work  were  found  to  be  in  excellent  condition, 
only  a  small  area  of  the  revetment  requiring  repairs,  and  the  dikes 
requiring  a  small  amount  of  brush  and  rubblestone  filling  to  compen- 
sate for  settlement  that  had  taken  place. 

The  soil  of  this  island  is  of  such  character  that  it  is  easily  cut  and 
washed  away,  and,  moreover,  the  head  of  the  island  is  head  on  to  a  con- 
stant current  during  the  summer  months,  when  the  Columbia  River  is 
kept  at  a  high  stage,  amounting  to  a  flood,  by  the  melting  of  snow  in 
the  mountains. 

The  expenditures  to  June  30,  1899  ($85,533.16),  resulted  in  nearly 
completing  the  dike  in  1893,  and  in  repairing  and  completing  it  and 
revetting  the  head  of  the  island  between  December  20, 1897,  and  April 
9,  1898,  and  in  again  repairing  it  and  revetting  the  head  of  the  island 
in  January-May,  1899.  The  map  following  page  3230,  Annual  Report 
of  the  Chief  of  Engineers  for  1899,  shows  the  work  as  completed  in 
May,  1899.  The  photographs  following  the  map  were  maae  a  few 
days  before  the  work  was  completed  at  tnat  time. 

Inasmuch  as  portions  of  the  dike  were  carried  away  in  the  two 
instances  above  cited,  thus  preventing  the  necessary  scouring  effect  to 
be  brought  to  bear  on  the  bar  during  the  low-water  perils  in  the 
winter  months,  during  which  periods  the  dike  is  designed  to  produce 
the  greatest  scour,  and  as  the  new  dike  had  not  been  completed  long 
enough,  no  appreciable  increased  depth  on  the  bar  was  obtained  up  to 
June  30, 1899. 
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The  expenditures  during  the  fiscal  year  ending  June  30,  1900,  were 
for  a  small  Quantity  of  revetment  placed  on  the  head  of  Haj^den 
Island,  for  additional  bi*ush  and  rubolestone  placed  in  the  main  and 
two  cross  dikes  to  compensate  for  the  settlement  of  the  brush  and 
rubblestone  filling  previously  placed  in  the  dikes,  and  for  a  survey  of 
the  river  from  a  point  a  short  distance  below  the  lower  end  of  the 
island  to  a  short  distance  above  the  upper  end  of  it.  This  survey  was 
made  in  September  and  October,  1899,  or  about  six  months  after  the 
work  was  finally  completed  in  Maj^,  1899.  The  survey  showed  that 
during  those  six  months  but  little,  if  any,  scour  had  taken  place  on  the 
shoals  in  the  main  channel  north  of  the  island.  However,  this  survey 
was  made  at  the  termination  of  the  usual  all-summer  high-water  stage 
in  the  river,  and  as  the  work  is  designed  to  produce  the  greatest  scour 
during  low  or  medium  stages,  it  is  not  believed  that  the  results  shown 
by  this  survey  can  properly  be  regarded  as  final.  It  is  the  opinion  of 
the  oflBcer  in  local  cnarge  of  the  improvement  that  the  extent  to  which 
the  dike  may  ultimately  cause  scour  on  the  shoals  north  of  the  island 
can  not  be  determined  until  at  least  two  low-water  seasons  have 
elapsed  or  until  the  autumn  of  1901. 

The  bars  in  question  do  not  seriously  interfere  with  the  movements 
of  the  river  steamers,  drawing  6  or  7  feet  of  water,  that  navigate  the 
Columbia  River  between  its  mouth  and  The  Dalles,  Oregon,  a  distance 
of  about  210  miles.  The  existing  commerce  could  therefore  possibly 
be  carried  over  the  bar  opposite  Vancouver  without  difficulty  in  the 
future  as  it  has  been  in  the  past. 

The  principal  object  of  tnis  improvement  is  to  create  a  channel  to 
make  it  possiole  for  ocean  vessels  to  reach  Vancouver.  Whether  the 
industries  of  Vancouver  could  offer  vessels  drawing  20  feet  of  water 
sufficiently  attractive  inducements  in  the  w(iy  of  cargoes  to  make  it  an 
object  for  them  to  call  at  that  place  can  not  be  definitely  determined 
until  the  depth  required  to  enable  such  vessels  to  reach  Vancouver  has 
been  obtained;  but  it  is  suggested  that  provision  be  made  at  once  for 
dredging  the  bar,  as  contemplated  by  the  project,  in  order  that  the 
monev  may  be  available  should  such  dredging  become  necessary  in  the 
near  future.  An  estimate  of  $10,000  is  accordingly  submitted  for  this 
work  for  the  fiscal  yeai*  ending  June  30,  1902.  With  the  balance 
unexpended  July  1,  1900,  and  a  portion  of  the  estimate  for  1902,  it  is 
proposed,  if  found  necessary,  to  place  additional  stone  in  the  dike  to 
compensate  for  settlement  that  is  expected  to  take  place  in  the  brush 
and  stone  filling. 

July  1, 1899,  balance  unexpended $14, 466. 84 

February  2, 1900,  refundment  of  overpayment 1. 00 

14, 467.  84 
June  30, 1900,  amoimt  expended  during  fiscal  year 9, 007.  82 

July  1, 1 900,  balan(!e  unexpended 5, 460. 02 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1902,  in  addition  to  the  balance  unexpended  July  1, 1900: 

For  works  of  improvement $10, 000. 0 

For  maintenance  of  improvement 8, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 
of  1899,  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  U  U  15.) 
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16,  Chanrater  Rlve7\  Idaho.  — The  Clearwater  River  empties  into  the 
Snake  River  at  Lewiston,  on  the  western  boundary  of  Idaho.  An  exam- 
ination of  this  stream  from  a  point  on  the  South  Fork,  near  Mount 
Idaho,  to  its  mouth  in  the  Snake  River,  at  Lewiston,  a  distance  of  about 
84  miles,  made  in  the  fall  of  1878,  developed  the  fact  that  the  40  miles 
of  the  stream  next  above  Lewiston  was  the  only  portion  that  could  be 
improved  for  low- water  navigation  without  the  expenditure  of  a  much 
greater  sum  than  was  warrant^  by  the  commerce  of  the  region.  The 
stream,  even  in  the  40  miles  next  above  Lewiston,  was  much  obstructed 
by  rapids,  shoals,  rocks,  etc.,  and  the  original  project  adopted  in  1879 
provided  for  obtaining  a  low-water  depth  of  4J  feet,  and  a  navi^ble 
width  there  for  small  steamers,  by  removing  the  natural  obstructions, 
at  an  estimated  cost  of  $34,424.  (Annual  Report  of  the  Chief  of  Engi- 
neers for  1870,  p.  1855.) 

Another  examination  of  the  stream  was  made  in  1883,  and  a  revised 
estimate  (printed  in  the  Annual  Report  of  the  Chief  of  Engineers  for 
1884,  p.  2280)  placed  the  cost  of  completing  the  work  at  187,000,  in 
addition  to  $15,000  previously  appropriated. 

No  appropriations  having  been  made  from  August  2,  1882,  to  June 
3,  1896,  operations  were  abandoned. 

The  act  of  Congress  of  June  3,  1896,  appropriated  $25,000  for  con- 
tinuing the  improvement  of  Clearwater  Ri  v^er.  A  complete  survey  from 
the  junction  ot  the  Middle  and  South  forks  down  to  Lewiston  was  made 
in  the  fall  of  1896,  and  as  the  result  of  the  information  obtained  by  this 
survey  the  project  for  improving  the  river  for  low-water  navigation 
was  abandoned,  and  instead  a  project  was  adopted  providing  for  high- 
water  navigation  for  light-draft  steamboats,  at  an  estimated  cost  of 
$35,000,  exclusive  of  the  $15,000  expended  under  the  former  project, 
and  including  the  $25,000  appropriated  June  3,  1896. 

The  expenditures  to  June  30, 1899,  $36,904.58,  resulted  in  the  partial 
removal  of  obstructing  rocks,  under  the  original  project  for  low- water 
navigation,  and  in  the  removal  of  some  of  the  worst  obstructions  to 
high-water  navigation,  under  the  modified  project,  from  Kamiah,  Idaho, 
about  67  miles  above  Lewiston,  down  to  Big  Eddy,  about  27  miles  above 
Lewiston. 

The  expenditures  during  the  fiscal  year  ending  June  30,  1900,  were 
for  watching  and  caring  for  the  Government  plant  used  in  past'  years 
in  improving  the  stream. 

Owing  to  the  steep  slope  of  the  stream  (an  average  of  about  7  feet  to 
the  mile  in  the  67  miles  irom  Kamiah  down  to  Lewiston),  it  can  not  be 
permanently  improved  for  navigation  all  the  year  round  except  at  enor- 
mous cost,  compared  with  which  the  present  commerce,  or  that  which 
may  be  reasonably  expected  to  be  oeveloped  in  the  near  future,  is 
utterly  insignificant. 

At  low  sSges  there  is  not  sufficient  depth  of  water  in  the  stream  to 
enable  boats  to  ijavigate  it,  while,  on  the  other  hand,  boats  can  not  ascend 
it  during  the  higher  stages,  on  account  of  the  swift  current.  Therefore 
navigation  is  practicable  during  only  a  short  period — a  month  or  six 
wee& — each  spring,  when  the  riv^er  is  at  a  ''medium-high"  stage. 

The  country  that  may  be  said  to  be  tributary  to  the  river  is  as  yet 
but  thinly  settled. 

The  principal  article  of  commerce  is  wheat,  which  in  past  years  was 
taken  auring  periods  of  "medium-high"  water  by  several  steamboats 
operated  by  the  Oregon  Railroad  and  Navigation  Company,  principally 
from  points  along  tne  30  or  40  miles  of  tlie  river  immediately  aoove 
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Lewiston  down  to  Riparia,  Wash.,  on  Snake  River,  about  75  miles 
below  Lewiston,  where  it  was  shipped  by  mil  to  Portland,  for  export 
to  Europe  and  Asia.  During  the  past  year,  however,  these  boats  have 
practically  abandoned  the  Clearwater  River,  owing  to  the  difficulties 
and  dangers  connected  with  attempts  to  navigate  it,  to  the  small  amount 
of  commerce,  and  also  owing  to  the  fact  that  the  Northern  Pacific  Rail- 
way Company  has  construct^  a  rail  line  which  parallels  the  river  from 
its  mouth  at  Lewiston  up  to  a  point  a  few  miles  above  Kamiah. 

The  Clearwater  Valley  Railroad  which,  it  appears,  is  to  be  operated 
in  connection  with  the  Oregon  Railroad  and  isavigation  Company,  is 
also  proiected  to  parallel  the  stream  from  Lewiston  up  to  a  short  dis- 
tance below  the  junction  of  the  North  and  South  forks,  or  a  distance 
of  about  30  miles. 

The  Snake  River  VaUey  Railroad,  which  also,  it  appears,  is  to  be 
operated  in  connection  with  the  Oregon  Railroad  and  Navigation  Com- 
pany, has  been  surveyed  and  partly  graded  from  Lewiston  along  the 
north  bank  of  Snake  River  down  to  Riparia,  at  which  latter  point  it 
w^ill  connect  with  the  existing  rail  line  of  the  Oregon  Railroad  and  Navi- 
gation Company  extending  from  Portland,  Oreg.,  to  Spokane,  Wash., 
and  which  has  been  in  operation  for  some  years. 

The  officer  in  local  cnarge  of  the  improvement  of  the  Clearwater 
River  reports  that  the  construction  of  such  of  the  railroads  as  are 
already  completed  renders  easy  the  transportation  of  the  limited  amount 
of  commerce  offered  along  this  stream. 

Steamboats  have  already  either  teniporarily  or  permanently  aban- 
doned the  stream,  owing  to  lack  of  sumcient  business  and  dangers  of 
navigation.  These  conditions  were  reported  to  the  Secretary  of  War 
July  6,  1899,  who  authorized,  July  8, 1899,  that  the  unexpended  funds 
be  held  in  the  Treasury  for  the  present  to  await  future  aevelopments 
regarding  the  necessity  for  further  improving  the  stream. 

Cbmmercial  8taiiMic8. 

Tons. 

189(5 2,900 

189H 756 

1899 176 

Note. — The  above  statistics  are  for  calendar  years.  Statistics  for  years  not  named 
are  not  available. 

July  1,  1899,  balance  unexpended $13,097.92 

June  30, 1900,  amount  expended  during  fiscal  year 221. 74 

July  1, 1900,  balance  unexpended 12, 876. 18 

July  1, 1900,  outstanding  liabilities 60. 00 

Julyl,  1900,  balance  available 12, 816. 18 

(See  Appendix  U  U  16.) 

EXAMINATION  OF  SNAKE  RIVER  FROM  ASOTIN,  WASH.,  TO  PITTSBURG 
LANDING,  OREG.,  MADE  IN  CO^IFLIANCE  WITH  RIVER  AND  HARBOR 
ACT  APPROVED   MARCH   3,  1899. 

The  preliminary  examination  of  Snake  River  from  Amtin^  Wmh^  to 
PtttHhurg  Landing^  Oreg,^  required  by  the  river  and  harbor  act  of 
March  3, 1899,  was  made  by  the  local  engineer,  Capt.  William  W.  Harts, 
Corps  of  Engineers,  and  report  thereon,  dated  September  29,  1899, 
submitted  through  the  Division  Engineer,  Col.  S.  M.  Mansfield,  Coips 
of  Engineers.  In  the  opinion  of  Captain  Harts,  concurred  in  by  the 
division  engineer  and  by  me,  the  locality  is  not  worthy  of  improve- 
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-ment  by  the  General  Government.  The  report  was  transmitted  to 
Congress  and  printed  in  House  Doc.  No.  75,  Fifty-sixth  Congress,  first 
session.     (See  also  Appendix  U  U  17.) 

EXAMINATIONS     REQUIRED     BY    EMERGENCY     RITER    AND    HARBOR    ACT 
APPROVED  JUNE   6,  1900. 

The  local  officer  waa  also  charged  with  the  duty  of  making  prelim- 
inary examinations  of  the  following  localities,  required  by  the  emer- 
gency river  and  harbor  act  of  June  6,  1900,  and,  if  possible,  reports 
thereon  will  be  submitted  in  time  for  transmission  to  Congress  at  its 
next  session: 

1,  Columbia  River ^  between  the  foot  of  The  Dalles  Rapids  and  the 
head  of  Celilo  FaUs^  Oregon  and  Washington^  with  the  vteio  to  the  con- 
struction of  a  carnal  and  Cocks  to  overcome  the  obstructions  to  navigation, 

S.  Snake  Riwer^  in  the  States  of  Idaho  and  Washington^  from,  the 
head  of  nax^iqation  on  said  rimer  to  the  point  of  junction  with  the  Colum- 
bia River ^  with  a  view  to  improvi/ng  said  river. 

IMPROVEMENT  OF  WILLAMETTE  AND  LOWER  COLUMBIA  RIVERS  AND 
THEIR  TRIBUTARIES,  OREGON  AND  WASHINGTON. 

This  district  was  in  the  charge  of  Capt.  William  C.  Langfitt,  Corps  of 
Engineers,  to  June  21, 1900,  with  Lieut.  Amos  A.  Fries,  Corps  of  Engi- 
neers, under  his  immediate  orders  to  September  29,  1899,  and  in  uie 
temporary  charge  of  Capt.  William  W.  Harts,  Corps  of  Engineers,  since 
June  21,  1900.  Division  Engineer,  Col.  S.  M.  Mansfield,  Corps  of 
Engineers. 

1.  Lona  Tom  RiA^er^  Oregon. — The  Long  Tom  River  is  a  tributary 
of  the  W  illamette.  It  rises  on  the  eastern  slope  of  the  Coast  Range, 
drains  an  area  of  about  430  square  miles,  including  a  large  amount  of 
very  productive  valley  land,  and  empties  into  the  Willamette  River  122 
miles  distant  from  Portland  by  river. 

At  the  time  of  adoption  of  the  present  and  original  project  (Annual 
Report  of  the  Chief  of  Engineers  for  1898,  p.  3045)  the  river  was  almost 
impassable  on  account  of  tne  numerous  brush-covered  shoals  and  over- 
hanging trees.  It  is  very  narrow  and  runs  so  low  during  the  spring 
and  summer  that  scarcely  6  inches  of  water  is  found  on  the  bars,  but 
during  the  winter  or  rainy  season  a  depth  of  5  or  6  feet  is  found,  and 
the  improvement  was  intended  to  furnish  relief  during  such  parts  of 
the  year  as  high  water  prevails. 

The  present  project  for  improvement  was  adopted  in  1898,  and  was 
approved  by  the  Secretary  or  War  on  May  27,  1899.  It  provided  for 
the  removal  of  snags,  overhanging  trees,  etc.,  with  a  view  to  obtaining 
a  channel  for  high-water  navigation  during  a  few  months  in  the  rainy 
season.     This  project  is  now  satisfactorily  completed. 

The  river  and  harbor  act  of  March  3,  1899,  transferred  $3,000  from 
funds  previously  ai)propriated  for  improvement  of  Willamette  and 
Yamhill  rivers  to  this  work.  All  of  this  amount  was  expended  during 
the  fiscal  year  ending  June  30,  1900. 

The  season's  work  nas  resulted  in  securing  an  open  river  to  the  town 
of  Monroe  and  a  navigable  channel  for  light-draft  boats  during  such 
time  of  the  year  as  a  sufficient  stage  of  water  exists.  At  the  close  of 
the  fiscal  year  the  water  is  too  low  to  admit  of  navigation,  but  the 
desired  result  has  been  accomplished  and  the  expected  benefit  derived 
therefrom. 
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About  300  tons  of  grain  were  marketed  over  this  stream  during  the 
fiscal  year,  which  were  the  first  shipments  in  twenty  years. 

July  1,1899,  balance  unexpended $3,000.00 

June  30, 1900,  amount  expended  during  fiscal  year 3, 000. 00 

Amoimt  (estimated)  required  for  completion  of  existing  project Indefinite. 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1902,  for  maintenance  of  improvement 1, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  18(50  and  1867,  of  section  7  of  the  river  and  harbor  act 

of  1899,  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  V  V  1.) 

2,  Willainette  Rivt^r  above  Portland^  aiid  Yamhill  River ^  Oregon, — 
The  Willamette  River  rises  in  the  Cascade  Range  about  150  miles  south- 
ward of  the  Columbia  River,  and  flows  northerly,  genemlly  parallel  and 
about  50  miles  east  of  the  coast  line.  It  enters  the  Columbia  about 
105  miles  above  its  mouth  and  12  miles  north  of  the  city  of  Portland. 

The  Yamhill  River  rises  in  the  Coast  Range,  flows  in  a  noitheasterly 
direction,  and  enters  the  Willamette  about  40  miles  above  its  mouth. 

A  detailed  description  of  the  Willamette  River,  together  with  that 
of  its  condition  prior  to  improvement,  may  be  found  in  the  Annual 
Reports  of  the  Chief  of  Engineers  for  1876,  page  654,  and  for  1880,  page 
2280. 

The  Yamhill  River  di-ains  an  exceedingly  fertile  valley,  which  has 
been  settled  for  years.  Prior  to  improvement  the  channel  was 
obstructed  by  snags  and  rocks,  which  were  removed  under  the  project 
of  1892,  and  boats  could  then  reach  Dayton  (about  5  miles)  at  all  seasons 
on  a  draft  of  about  2i  feet.  Above  Dayton,  and  about  1  mile  below 
Lafayette  the  channel  was  obstructed  bv  rapids,  so  that  boats  could 
reach  Lafayette  (9  miles)  and  McMinnville  (about  18  miles)  only  during 
extreme  high  water. 

The  original  project  for  improvement  of  the  Willamette  was  adopted 
in  1870  (Annual  Report  of  the  Chief  of  Engineers  for  1871.  pp.  97  and 
901)  and  modified  m  1878  and  1879  (Annual  Report  of  the  Chief  of 
Engineers  for  1880,  pp.  238  and  2275),  and  in  1892  it  was  extended  to 
include  the  removal  of  obstinictions  in  the  Yamhill  to  McMinnville 
(Annual  Report  of  the  Chief  of  Engineers  for  1893.  p.  455). 

The  present  approved  project  (Annual  Report  oi  the  Chief  of  Engi- 
neers for  1896,  p.  3310,  and  for  1897,  p.  506)  proposes,  and  the  river 
and  harbor  act  of  June  3, 1896,  and  sundry  cival  act  of  June  4,  1897, 
provided  for,  the  improvement  of  the  Willamette  River  from  Portland 
to  Eugene  by  the  removal  of  obstructions  and  the  building  of  control- 
ling works,  with  a  view  of  obtaining  a  depth  of  12  feet  or  more  from 
Portland  to  the  foot  of  Clackamas  Rapids  (11  miles);  of  3  to  3^  feet 
thence  to  Coi-vallis  (107  miles),  and  of  from  2  to  2if  eet from  Corvallis  to 
Eugene  (53  miles);  estimated  cost,  $131,697.  On  the  Yamhill  River 
the  project  contemplated  the  construction  of  a  lock  and  dam  near 
Lafayette  and  the  removal  of  obstructions,  to  provide  a  draft  of  3i  feet 
throughout  the  year  from  the  mouth  of  the  river  to  McMinnville; 
estimated  cost,  $69,000. 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  June 
30,  1899,  was  $373,389.62,  of  which  $71,373.75  was  expended  prior  to 
the  adoption  of  the  project  of  1878. 

A  number  of  shoals  between  Portland  and  Salem,  impassable^  at 
extreme  low  water  the  year  before,  had  been  improved,  wnile  during 
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1898-99  boats  operated  to  Salem  throughout  the  year  with  only  occa- 
sional difficulty  in  crossing  a  shoal  at  Ash  Island,  about  midway  to 
Salem. 

Dam  and  shore  rev^etment  were  built  during  1899-1900  at  Ash  Island, 
and  depths  on  shoals  were  sufficiently  increased  thereby,  so  that  thus 
far  this  season  no  trouble  has  been  experienced  by  steamboats  in  reach- 
ing Salem  and  Independence.  The  river  has  been  carefully  snagged 
and  an  increase  of  depth  is  found  on  shoals  where  dams  have  been  pre- 
viously constructed. 

The  constant  movement  of  the  gravel  bed  of  the  river,  however, 
makes  it  impracticable  to  secure  permanent  results  without  continuous 
work  of  snagging  and  dam  construction,  as  the  improvement  of  one 
locality  usually  develops  additional  difficulties  at  other  points. 

Suspension  of  operations  on  the  Willamette  River  in  April  was  made 
necessary  owing  to  the  lack  of  funds.  An  allotment  of  $5,000  for 
snagging  was  made  July  7,  1900,  from  the  appropriation  conteined  in 
the  emergency  river  and  harbor  act  approved  June  6, 1900. 

Operations  by  the  contractors  on  the  lock  and  dam  in  the  Yamhill 
River  began  in  July;  were  suspended  in  October  owing  to  high  water, 
and  a  further  extension  owing  to  the  breaking  of  the  cofferdam  the 
third  time  was  granted  to  October  1,  1900,  in  which  to  complete  the 
work.  Both  walls  of  the  lock  are  completed  and  the  gates  and 
maneuvering  machinery  in  position.  Work  was  resumed  in  May,  is 
now  in  progress,  and  should  be  completed  during  the  present  working 
season. 

From  four  to  six  steamers  operate  throughout  the  year  between 
Portland  and  points  on  the  Upper  Willamette,  and  from  indications 
at  present  stage  of  river  (about  2  feet  above  low  water)  it  is  thought 
the  maximum  draft  that  can  be  carried  between  Portland  and  Salem 
during  time  of  extreme  low  water  will  be  from  24  to  30  inches. 
Eugene  can  be  reached  only  on  a  6-foot  stage.  Boats  are  at  this  date 
maling  trips  to  Independence,  and  the  least  depth  obtained  at  present 
stage  is  4  feet  on  Eola  Bar. 

Comparaiire  utaiement  of  the  tonnage  carried  by  rirer  hixita  on  the  Willamette  River  abotr 

Portland. 


calendar  year. 


Merchan-    Passon- 
I     disc.  gers. 


t 


I 


Tbns. 

1894 1      74,615  i 

1S95 130. 870 

189ti I    218,480 

I  I 


Number. 
56,  .%8 
67,376 
48,465 


Calendar  year. 


Mert'lian-    I*a.ss!en- 
!     dine.  gere. 


1897 .-... 

Ttrm. 
186, 621 
112,  IM 
117,782 

yumber. 
87.960 

1898 

67.524 

1899 

50.738 

July  1 ,  1899,  balance  unexpended $72, 1 10. 38 

June  30, 1900,  amount  expended  during  fiscal  year 56, 392. 21 

July  1, 1900,  balance  unexpended 15, 718. 17 

July  1, 1900,  outstanding  liabilities 7, 445. 4o 

July  1, 1900,  balance  available 8, 272. 72 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1902,  for  maintenance  of  improvement,  in  addition  to  the  balance 
available  July  1,1900 30,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867,  of  nection  7  of  the  river  and  harbor  act 
of  1899,  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  V  V  2.) 
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3,  Columbia  and  Lower  Willamette  rivers  helmtj  Portland^  Or  eg, — 
The  Columbia  River  is  the  great  river  of  the  Pacific  coast.  It  rises  in 
British  Columbia,  flows  southerly  and  westerly,  and  forms  in  its  lower 
portions  for  330  miles  the  boundary  between  Oregon  and  Washing- 
ton, emptying  into  the  Pacific  Ocean  between  these  two  States. 

The  Willamette  River  rises  in  the  Cascade  Range  al)out  150  miles 
southward  of  the  Columbia  River,  flows  northerly,  entering  the 
Columbia  about  105  miles  above  its  mouth  and  12  miles  north  of  the 
citv  of  Portland. 

the  portions  of  these  rivers  covered  by  this  improvement  include 
the  12  miles  of  the  Willamette  between  Portland  and  its  mouth  and  98 
miles  of  the  Columbia  from  the  mouth  of  the  Willamette  to  the  sea. 

The  original  condition  of  these  rivers  from  Portland  to  the  sea  was 
such  that  only  from  10  to  15  feet  could  be  carried  over  the  shoal  places 
at  low  water.  Numerous  sand  bars  obstructed  navigation  to  deep- 
water  craft  and  distributed  the  water  over  an  extended  area,  so  that 
the  greatest  depth  could  be  carried  over  them  in  only  a  comparatively 
narrow  channel. 

The  value  and  the  availability  of  this  waterway  for  purposes  of  com- 
merce is  proven  by  the  quantities  of  grain  and  produce  that  through 
it  find  an  outlet  to  the  markets  of  the  world  from  Oregon,  Washing- 
ton, and  Idaho.  Its  improvement  to  navigation  for  deep-water  craft 
is  of  the  utmost  importance  to  the  entire  northwest  section  of  the 
country,  whose  inhabitants  find  the  natural  outlet  i.ov  their  produce 
through  the  valley  of  the  Columbia. 

The  original  project  was  adopted  in  1877,  and  was  prepared  by  the 
Board  of  Engineers  for  the  Pacific  coast  with  a  view  of  obtaining  a 
channel  deptn  of  20  feet.  Prior  to  this,  dredging  had  been  done  at 
shoal  places  for  tempomiy  relief.  In  1891  (Annual  Report  of  the 
Chief  of  Engineers  for  1892,  p.  2850)  the  project  was  extended  to  pro- 
vide for  a  low- water  channel  depth  of  25  feet,  and  the  Port  of  Portland 
Commission,  a  corporation  existing  under  the  laws  of  the  State  of 
Oregon,  was  granted  permission  to  assist  in  carrying  it  into  execution. 

A  further  project  for  securing  a  25-foot  channel  to  the  sea  was  pre- 
pared, based  on  a  sun^ey  authorized  by  act  of  March  3,  1899,  report 
of  which,  dated  April  12, 1900,  is  printed  in  House  Doc.  No.  673,  Fifty- 
sixth  Congress,  first  session,  and  is  also  submitted  as  Appendix  V  V  11 
of  this  report.  The  estimated  cost  of  completing  the  work  provided 
for  in  thLS  report  is  $2,796,300,  $175,000  as  cost  of  new  dredge  and 
accessories  ana  $50,000  for  annual  maint^enance. 

The  total  amount  expended  on  this  improvement  to  June  30,  1899, 
was  $1,158,795.78,  of  which  amount  $221,780.46  was  expended  prior 
to  the  adoption  of  the  project  of  1877. 

At  the  beginning  oi  the  fiscal  year  the  conditions  were  as  follows: 
Ships  drawing  23  Feet  had  little  difficulty  in  navigating  the  shoals  by 
taking  advantage  of  the  tides.  The  adaptability  of  these  waters  for 
purposes  of  navigation  is  proven  by  the  vast  quantities  of  lumber  and 
cereal  products  tnat  are  annually  transported  to  market. 

During  the  fiscal  year  ending  June  30,  1900,  dredging  has  been 
resorted  to  and  previous  depths  maintained  except  at  one  crossing 
which  gave  little  trouble,  owing  to  favorable  stage  of  water  during 
low-water  period.  The  total  amount  excavated  by  the  suction  dredge 
was  413,576  cubic  yards. 

The  Port  of  Portland  Commission  has  operated  its  20-inch  Bowers 
dredge  during  a  good  portion  of  the  year,  and  gave  valuable  aid  in 
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maintaining  depths  to  accommodate  the  large  traflSc  to  deep  water. 
They  report  having  expended  $67,249.10  and  excavation  to  the  amount 
of  983,249  cubic  yards.  Only  temporary  results  in  way  of  increased 
depth  were  obtained  })y  opcmtions  during  the  fiscal  year,  as  no  per- 
manent works  were  constructed.  The  maximum  draft  that  can  be 
carried  at  mean  low  water  over  the  shoalest  part  is  18  feet,  this  being 
on  the  bar  above  Tongue  Point. 

Comparative  statement  of  traffic. 


Calendar  year. 

Handled  by 
river  craft 

Foreign  and  coastw^ise 
to  and  from  Portland. 

Receipts. 

Shipmenia 

1893 

Tom. 
1,310,866 
1,347,165 
1,040,022 
1,129,673 
1,499,337 
1,121,161 
1,489,708 

TbiM. 

Tom. 
312,790 

18M : 

52,272 
40,238 
49.011 
47,345 
27.776 
86,263 

^M),792 

1895    

395,961 

1896 ■ 

829,102 

1897 

290,412 

1898 

488,818 

1899                  

336,134 

July  1,  1899,  balance  unexpended $171,569.42 

June  30,  1900,  amount  expended  during  fiscal  year 57, 154. 44 

July  1,  1900,  balance  unexpended 114, 414. 98 

July  1,  1900,  outstanding  liabilities 1, 787. 91 

July  1,  1900,  balance  available 112,627.07 


Amount  (estimated)  required  for  completion  of  existing  project 2, 858, 672. 93 

Amount  that  can  be.  profitably  expended  in  fiscal  year  ending  June 
30,  1902,  for  works  of  improvement  and  for  maintenance,  in  addi- 
tion to  the  balance  available  July  1,  1900 325,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor 
act  of  1899,  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  V  V  3.) 

Jf,,  Columbia  River ^  Oregon^  helow  Tongxce  Point — This  improve- 
ment covers  a  stretch  of  the  river  about  5i  miles  long,  beginning  just 
below  Tongue  Point  and  extending  down  along  the  water  front  of 
Astoria.  The  principal  obstruction  is  a  rocky  point  known  as  the 
Sylvia  de  Gmsse  Reef,  about  1  mile  below  Tongue  Point,  and  around 
wnich  ships  are  obliged  to  make  a  short  turn  to  avoid  striking  it.  The 
ledge  induces  shoaling,  with  consequent  narrowing  of  the  passage. 

'flie  original  and  present  project,  adopted  in  1896  (Annual  Report 
of  the  Chief  of  Engineers  for  1895,  pp.  3605-3608),  contemplates  the 
removal  of  the  wreck  of  the  Sylvia  de  Grasse  and  the  outer  portion 
of  the  reef,  supplemented  by  dredging  to  obtain  a  25-foot  channel  250 
feet  in  width,  extending  along  the  water  front  of  Astoria. 

The  amount  expended  on  this  work  up  to  the  close  of  the  fiscal  year 
ending  June  30,  1899,  was  $8,507.60.  Dredging  had  been  done  for 
temporary  relief,  but  no  work  had  been  done  toward  removal  of  the 
reef,  and  the  conditions  were  practically  as  previously  reported. 

During  the  fiscal  year  ending  June  30,  1900,  survevs  were  made 
with  view  of  change  in  project,  but  after  careful  consideration  it  was 
decided  to  follow  original  plan  of  improvement,  and  specifications 
were  prepared  for  doing  tne  work  by  contract.  Preparations  are 
being  made  for  advertising  the  work. 


Digitized  by  VjOOQIC 


RIVER   AND   HARBOR   IMPROVEMENTS.  671 

The  maximum  draft  that  could  be  carried  June  30, 1900,  at  mean  low 
water  over  the  shoalest  part*  of  the  locality  under  improvement  was 
about  19  feet. 

For  commercial  statistics  see  repK)rt  on  Improving  Columbia  and 
Lower  Willamette  rivers,  below  Portland,  Oreg. 

July  1,  1899,  balance  unexpended $112,492.40 

June  30,  1900,  amount  expended  during  fiscal  year 2, 303. 78 

July  1,1900,  balance  unexpended 110,188.62 

(See  Appendix  V  V  4.) 

o.  JUbuth  of  Columbia  River ^  Oregon  mid  Washington, — Prior  to 
commencing  the  work  of  construction,  in  1885,  there  were  from  one  to 
three  channels  across  the  bar  at  the  mouth  of  Columbia  River,  and 
these  channels  varied  both  in  location  and  depth,  the  latter  being 
usually  from  19  feet  to  21  feet,  while  the  location  shifted  through 
nearly  180  degrees  from  Cape  Disappointment  to  Point  Adams.  A 
map  of  this  locality  before  improvement  is  printed  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1886,  page  1978. 

The  project  for  improvement  adopted  in  1884  (report  of  Board  of 
Engineers,  Annual  Report  of  the  Chief  of  Engineers  for  1883,  p.  2012 
et  seq.)  contemplated  securing  a  low-water  channel  depth  of  30  feet 
across  the  bar  at  the  mouth  of  the  river  by  the  construction  of  a  jetty 
to  extend  from  the  shore  near  Fort  Stevens  across  Clatsop  Spit  in  the 
direction  of  a  point  about  3  miles  south  of  Cape  Disappointment,  the 
jetty  to  be  built  of  rubble  and  random  blocli  of  large  size,  resting 
upon  mattresses  of  brush. 

The  method  of  construction  was  by  hauling  out  random  stone  on 
dump  cars  over  an  elevated  tramway  resting  on  piles,  the  rock  being 
dumped  as  reauired  to  bring  the  jetty  to  its  proper  dimensions. 

The  original  project  adopted  in  1884  provided  for  a  single  jetty  on 
the  south  side  of  the  entrance,  built  to  low-water  level  and  about  4i 
miles  long.  This  was  modified  in  1893  (Annual  Report  of  the  Chief  of 
Engineers  for  1893,  p.  3489  et  seq.)  to  provide  for  practically  a  high- 
tide  jetty,  in  which  was  included  the  construction  of  four  low  groms 
built  out  from  the  main  jetty.  The  estimated  cost  of  the  jetty  m  the 
original  project  was  $3,710,000. 

The  amount  expended  to  Juije  30, 1899,  was  $1,965,022.76  (exclusive 
of  the  sum  of  $50,000  authoi-ized  by  the  river  and  harbor  act  of  June  3, 
1896,  to  be  applied  to  the  improvement  below  Tongue  Point),  with  the 
result  that  the  jetty  was  completed  in  1895  to  the  length  of  4i  miles 
and  full  projected  height,  with  four  low-tide  groins  1,000  feet,  1,000 
feet,  600  feet,  and  5W  feet  long,  respectively.  Map  showing  com- 
pleted work  is  printed  in  the  Annual  Report  of  the  Chief  of  Engineei's 
lor  1895.  This  work  caused  an  increase  in  depth  over  the  bar  from 
20  feet  to  31  feet  at  mean  lower  low  water  from  1885  to  1895. 

The  expenditures  during  the  fiscal  year  were  for  the  survey  for  the 
project  oi  the  40-foot  channel,  a  minor  survey  of  the  bar  at  the  close 
of  the  fiscal  year,  for  the  watching  and  care  of  the  property  and  plant 
belonging  to  this  improvement,  and  for  preparations  for  repairing  the 
jetty,  wmtrves,  and  plant  with  appropriation  of  June  6,  1900. 

Annual  surveys  since  1896  have  shown  each  year  marked  shoaling 
of  the  depths  over  the  bar,  the  greatest  depth  obtained  having  been 
31  feet,  in  1895,  Ixiing  one  foot  m  excess  of  the  depth  proposed  by 
the  original  project.     The  sui*vey  completed  at  the  close  of  the  fiscal 
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year  1899  showed  that  the  channel  had  moved  a  little  farther  to  the 
northward  and  that  the  least  depth  on  the  bar — 28  feet  at  mean  lower 
low  water — was  one  foot  less  than  reported  the  previous  vear. 

The  annual  survey  of  the  mouth  of  O^lumbia  River  for  the  fiscal 
year  ending  June  30,  1900,  was  commenced  early  in  June  and  com- 
pleted on  June  80.  The  result  of  this  survey  shows  a  decrease  in 
depths  of  from  4  to  5  feet,  which  limits  the  depth  of  the  channel 
across  the  bar  to  23  to  24  feet  at  mean  lower  low  water.  This  survey, 
which  covers  the  area  lying  seaward  of  the  end  of  the  jetty  and  Cape 
Disappointment,  is  shown  on  tracing  submitted  herewith.  The  great- 
est depth  reported  the  previous  year  was  28  feet. 

In  compliance  with  instructions  dated  March  15,  1899,  a  report  was 
submittea  by  the  district  officer  under  date  of  May  6,  1899,  of  a  pre- 
liminary examination  of  the  mouth  of  the  Columbia  River  with  a  view 
of  obtaining  a  channel  of  40  feet  at  lowest  low  water. 

A  detailed  survey  was  also  made  during  the  ye^r,  and  report  sub- 
mitted by  the  district  officer  under  djite  of  November  6,  1899,  with 
project  and  estimate  for  deepening  the  channel;  this  estimate  was 
12,531,140.51.  This  report  is  printed  in  House  Doc.  No.  94,  Fifty- 
sixth  Congress,  first  session,  ana  attention  is  invited  to  it  for  further 
and  complete  details  and  maps  of  past  work;  it  is  also  submitted  as 
Appendix  V  V  12  of  this  report.  Tne  sundry  civil  act  approved  June 
6,  1900,  appropriated  ^250,000  '^For  repair  "to  the  jetty  at  the  mouth 
of  the  Columbia  River,  Oregon  and  Washington,  including  repairs  to 
wharves,  approaches,  tramway,  plant,  quarters  and  buildings,  and  con- 
tingent expenses." 

Preparations  are  being  made  for  resumption  of  active  operations. 
Rapid  extension  of  the  jetty  is  essential  to  the  success  of  the  improve- 
ment, and  in  view  of  the  importance  of  this  work  further  appropriations 
are  very  necessary,  and  the  work  would  seem  to  be  one  fully  justifying 
them.  The  balance  now  available  will  be  applied  to  making  repairs 
to  the  jetty,  including  repairs  to  wharves,  approaches,  tramways, 
plant,  etc. 

For  commercial  statistics  see  report  on  Columbia  and  Lower  Wil- 
lamette rivers  below  Portland,  Oreg. 

July  1, 1899,  balance  unexpended |10, 657. 24 

Amount  appropriated  by  sundry  civil  act  approved  June  6, 1900 250, 000. 00 

260,657.24 
June  30, 1900,  amount  expendeil  during  fiscal  year 3,  730.  o8 


July  1, 1900,  balance  unexjx^nded 256, 926. 86 

July  1, 1900,  outstanding  liabilities 1, 967.  81 

July  1, 1900,  balance  available 254,959.05 

Amount  (estimated)  required  for  completion  of  existing  project 2, 281, 140. 51 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30, 1902,  in  addition  to  the  balance  available  July  1 ,  1900 600, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acta  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  V  V  5.) 

6.  Clcdskanw  Rlrer^  Oregon, — The  Clatskanie  River  rises  in  the 
Coast  Range  and  is  a  tribatar}'^  of  the  Columbia,  which  it  enters  by 
means  of  connecting  sloughs  at  a  point  on  the  south  bank  about  65 
miles  below  Portland. 
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At  tlie  time  of  the  adoption  of  the  present  and  original  project 
(Annual  Report  of  the  Chief  of  Engineers  for  1898,  p.  3050)  a  depth 
of  five  feet  could  be  carried  to  Clatskanie,  except  over  a  shoal  near  the 
latter  place,  where  but  2  to  3  feet  is  found.  Large  quantities  of  lumber 
and  shingles  find  a  market  through  this  natural  outlet.  The  channel 
is  very  narrow  and  exceedingly  winding.  Its  improvement  will  be  of 
benefit  to  those  interested. 

The  project  for  expenditure  of  $13,000  (act  of  March  3,  1899)  con- 
templated cutting  a  short  channel  across  the  bend  immediately  below 
Manzanillo,  and  another  from  the  bend  above  this  point  to  the  first  bend 
below  the  town  of  Clatskanie,  and  by  dredging  below  the  latter  point, 
the  work  to  be  done  by  contract.  It  is  expected  to  secure  thereby  a 
depth  of  6  feet  to  the  town  of  Clatskanie,  3  miles  from  the  mouth. 

No  funds  had  been  expended  on  field  work  at  the  close  of  the  fiscal 
year  ending  June  30,  1899.  The  first  appropriation  was  made  by  the 
river  and  harbor  act  of  March  3,  1899,  and  on  June  30,  1899,  no  work 
had  been  done.  During  the  past  year  the  necessary  surveys  were  made 
and  deeds  secured  to  the  necessary  land. 

Comparative  statement  of  the  tonnage  carried  by  river  boats  on  the  Clatskanie  River  for  the 

past  four  years. 


Calendar  year. 

Merchan- 
dise. 

Passen- 
gers. 

Calendar  year. 

Merchan- 
dise. 

Passen- 
gers. 

1896 

Tom. 
117,242 
112,803 

Number. 
8,460 
11,645 

1898 

T0718. 

168,267 
68,126 

Number. 
12,250 
6,210 

1897 

1899 

: 

July  1,  1899,  balance  unexpended $13,000.00 

June30,  1900, amount  expended  during  fiscal  year 134.11 

July  1,  1900,  balance  unexpended 12,865.89 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1902,  for  maintenance  of  improvement,  in  addition  to  the  bilance  un- 
expended July  1,  1900 1,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 
of  1899,  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  V  V  6.) 

7.  Lewis  River^  Wdshmgton. — The  Lewis  River  rises  in  the  Cascade 
Range.  It  is  a  tributary  of  the  Columbia,  drains  an  exceedingly  fertile 
valley,  and  enters  the  Columbia  from  the  north  about  14  mnes  below 
the  mouth  of  the  Willamette,  or  25  miles  from  Portland,  Oregon. 

At  the  time  of  the  adoption  of  the  present  and  original  project  (An- 
nual Report  of  the  Chietof  Engineers  for  1897,  p.  ^75)  4  feet  could 
be  carried  at  low  water  to  the  forks,  3i  miles  from  the  mouth,  and  2 
feet  to  Lacenter,  on  the  east  fork  and  about  7  miles  from  the  mouth. 
The  channel  was  obstructed  bv  trees,  snags,  and  occasional  shoals.  Its 
improvement  will  be  of  benefit  to  the  farmers  and  the  large  adjacent 
lumbering  interests. 

The  project  for  expenditure  of  $10,000,  the  first  appropriation  for 
this  river  (act  of  March  3,  1899),  contemplates,  so  lar  as  funds  will 

Sennit,  the  removal  of  snags  and  obstructions,  dike  and  dam  work,  and 
redging  with  a  view  of  obtaining  a  depth  of  6  feet  in  the  main  river 
to  the  forks  and  4  feet  thence  to  Lacenter. 
ENG  1900 43 
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No  funds  had  been  expended  at  the  close  of  the  fiscal  year  ending 
June  30,  1899. 

During  the  fiscal  year  ending  June  30,  1900,  dredging  was  done  at 
the  mouth  of  the  east  fork,  snags  and  trees  removed  n'om  the  channel, 
and  dams  constructed  at  various  places.  It  is  anticipated  that  the  work 
done,  which  will  be  continued  with  available  funds,  will  be  of  benefit; 
but  the  high-water  season  is  now  on  and  will  not  permit  an  examina- 
tion. The  maximum  draft  that  can  be  carried  over  the  shoalest  por- 
tions, which  is  l^etween  the  forks  and  Lacenter,  is  probably  about  2 
feet 

Comparative  gtatement  of  the  tonnage  carried  by  river  boats  on  the  Lewis  Bvoerfor  the  past 

four  years. 


Calendar  year. 

Merchan- 
dise. 

Panen- 
gera. 

Calendar  year. 

Merchan- 
diae. 

PaaKn- 
geiB. 

1896 

Tcma, 
2.S74 
8.881 

Nitmber. 
12,990 
16,806 

1896 

Tons. 
6,808 
6,549 

ynmber. 
15,9&S 
12,851 

1897 

1899 

The  above  does  not  inelade  large  quantitiee  of  logs  which  are  annually  floated  oat 
of  this  stream.     . 

July  1, 1899, balance  unexpended $10,000.00 

June  30, 19(X),  amount  expended  during  fisod  year 4,2S4.95 


July  1, 1900,  balance  unexpended. 


5,715,05 


Amount  (estimated )  required  for  completion  of  existing  project 10, 460. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1902,  for  works  of  improvement  and  for  maintenance,  in  addition  to 

the  balance  unexpended  July  1, 1900 8,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 

of  1899,  and  of  sundry  civil  act  of  June  4, 1897. 

See  Appendix  V  V  7. 

8.  Cowlitz  River ^  Washi/rigton, — The  Cowlitz  River  rises  in  the  Cas- 
cade Range;  it  is  a  tributary  of  the  Columbia  and  flows  into  it  from 
the  north  and  about  64  miles  from  its  mouth. 

Prior  to  improvement  the  ruling  depth  at  low  water  to  Toledo,  40 
miles  above  the  mouth,  was  14  inches.  The  channel  was  narrow  and 
tortuous  and  obstructed  by  sand  bars,  numerous  snags,  drift,  logs,  etc. 
The  valley  is  exceedingly  fertile,  and  any  improvement  of  the  river  is 
a  direct  benefit  to  the  farmers  who  ship  great  quantities  of  produce  to 
market  by  boat 

The  original  j)roiect,  adopted  in  1880  (report  dated  December  15, 
1879),  contemplated  the  removal  of  sand  bars  and  other  obstructions 
to  a  point  about  50  miles  above  the  mouth,  at  a  cost  of  $5,000  for 
the  first  year  and  an  annual  expenditure  thereafter  of  $2,000  for 
maintenance. 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  June 
30,  1899,  was  $27,946.28.  At  that  time  the  principal  obstructipn  was 
a  bar  1  mile  below  Toledo,  formed  by  the  unusually  high  water  of 
1897;  to  this  point  18  inches  could  be  carried  at  low  water  and  boats 
could  pass  it  on  the  high  stages.  The  work  yet  to  be  done  consists  of 
the  construction  of  dies  and  revetments,  snagging  operations,  and 
the  scraping  of  bars. 

The  amount  expended  during  the  fiscal  year  ending  June  30,  1900. 
was  applied  so  far  as  it  would  permit  in  constructing  two  dams  at  the 
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bar  1  mile  below  Toledo.  Some  snagging  was  also  done.  The  avail- 
able funds  were  insufficient  to  allow  comprehensive  work  to  be  under- 
taken, and,  aside  from  a  beginning  being  made,  results  in  way  of 
increased  depth  are  small  and  undeterminate,  as  high  water  now  exist- 
ing prevents  determination  of  low- water  depths. 

Tne  maximum  draft  that  could  be  carried  at  low  water  to  Toledo 
at  the  close  of  the  fiscal  year  was  probably  about  2  feet. 

Comparative  statement  of  traffic. 

Calendar  year —                                Tons.  Calendar  year —  Tons. 

1894 17,923            1897 17,58t> 

1895 17,940            1898 16,210 

1896 14,776            1899 26,511 

This  statement  does  not  include  large  quantities  of  logs  that  are  annually  floated 
down  this  stream. 

July  1,  1899,  balance  unexpended $3,053.72 

June  30,  19(X),  amount  expended  during  fiscal  year 3,037.22 

July  1,  1900,  balance  unexpended 16.50 


Amount  (estimated)  required  for  completion  of  existing  project Indefinite. 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1902,  for  works  of  unprovement  and  for  maintenance,  in  sedition  to 

the  balance  unexpended  July  1,  1900 5,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 

of  1899,  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  V  V  8.) 

9,  Gauging  waters  of  Cohimbia  Hwer^  Oregon  and  Washington, — 
The  object  oi  this  gauging  is  to  obtain  data  for  use  in  connection  with 
the  improvement  of  the  river  and  to  supply  information  to  persons 
interested  in  its  navigation. 

The  self-registering  gauge  was  reestablished  at  Astoria  in  Novem- 
ber, 1888,  where  it  was  kept  in  operation  up  to  August,  1899,  and 
then  moved  to  Fort  Stevens,  where  it  coula  be  more  economically 
maintained.  Daily  bulletins  nave  been  exhibited  for  the  benefit  of 
shipping  interests,  and  in  view  of  the  benefit  to  commerce  its  mainte- 
nance is  considered  a  worthy  object. 

The  amount  expended  on  this  work  to  June  30, 1899,  was  $6,975.05. 

July  1,  1899,  balance  unexpended $1,024.95 

June  30,  1900,  amount  expended  during  fiscal  year 221.58 


July  1,  1900,  balance  unexpended 803.37 

(Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1902,  in  addition  to  the  balance  unexpended  July  1,  1900 1, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  Jime  4,  1897. 

(See  Appendix  V  V  9.) 

EXAMINATIONS  AND  SURVEYS  MADE   IN    (X)MPLIANCE   WITH    RIVER  AND 
HARBOR  ACT  APPROVED  MARCH  3,  1899. 

The  preliminary  examinations  and  surveys  of  the  following  locali- 
ties, required  by  the  river  and  harbor  act  of  March  3,  1899,  were 
made  by  the  local  engineer,  and  reports  thereon  submitted  through 
the  Division  Engineer,  Col.  S.  M.  Mansfield,  Corps  of  Engineers: 

1.  I^dimiima/ry  examination  a/nd  surveyof  canal  and  locks  at  Willa- 
mette Mills  J  WtUamette  Ri/ver^  Oregon.— R/&i^ovt  on  preliminaiy  exam- 
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ination  was  submitted  by  Maj.  W.  L.  Fisk,  Corps  of  Engineers, 
April  30,  1899,  and  in  nis  opinion,  concurred  in  by  the  division 
engineer  and  by  me,  the  canal  and  locks  are  worthy  of  acquisition  by 
the  United  States  if  they  can  be  obtained  at  a  reasonable  price.  A 
survey  was  ordered  and  a  Board  of  Engineers  constituted  to  consider 
and  report  upon  the  matter.  The  Board  submitted  its  report  Novem- 
ber 24,  1899,  and  stated  that  the  United  States  would  not  be  justified 
in  acquiring  the  property  unless  the  total  cost  shall  not  exceed, 
approximately,  $456,000.  The  reports  were  transmitted  to  Congress 
and  printed  in  House  Doc.  No.  202,  Fifty-sixth  Congress,  first  session. 
(See  also  Appendix  V  V  10.) 

^.  Preliminary  exammation  and  surv^  of  Lower  Willamette  and 
Columbia  rivers^  hdow  Portland^  Oreg, — Report  on  preliminary  exam- 
ination was  submitted  by  Major  Fisk  April  6,  1899,  and  report  on 
survey  by  his  successor,  Caj)t.  W.  C.  Langfitt,  Corps  of  Engineers, 
April  12,  1900.  In  the  opinion  of  Major  Fisk,  concurred  in  by  the 
division  engineer,  the  locality  is  worthy  of  improvement  by  the 
General  Government,  and  Captain  Langfitt  presents  a  plan  for  such 
improvement  at  an  estimated  ox^st  of  $2,971,300,  and  $50,000  annually 
for  maintenance.  The  reports  were  transmitted  to  Congress  and 
printed  in  House  Doc.  No.  678,  Fifty-sixth  Congress,  first  session. 
(See  also  Appendix  V  V  11.) 

3,  Preliminary  exam^ination  and  survey  ofrruyuCh  of  Cohimbia  River ^ 
Oregon  and  Washington. — Report  on  preliminary  examination  dated 
May  6, 1899,  was  submitted  by  Major  Fisk,  and  report  on  survey  dated 
November  6, 1899,  bv  Captain  Langfitt.  The  locality  is  considered  by 
the  local  officers  and  the  division  engineer  to  be  worthy  of  improve- 
ment by  the  General  Government.  The  plan  proposed  for  improvement 
is  estimated  to  cost  $2,531,140.51.  The  reports  were  transmitted  to 
Congress  and  printed  in  House  Doc.  No.  94,  Fifty-sixth  Congress, 
first  session.     (See  also  Appendix  V  V  12.) 

IMPROVEMENT  OF  CERTAIN  RIVERS  AND  HARBORS  IN  WASHINGTON, 
IDAHO,  AND  MONTANA. 

This  district  was  in  the  charge  of  Capt.  Harry  Taylor,  Corps  of 
Engineers,  having  under  his  immediate  orders  Lieut.  Meriwether  L. 
Walker,  Corps  of  Engineers.  Division  Engineer,  Col.  S.  M.  Mans- 
field, Corps  of  Engineers. 

1.  Willapa  River  and  Harbor^  Washington. — Willapa  Harbor,  for- 
merly known  as  Shoalwater  Bay,  connects  with  the  racific  Ocean  28 
miles  to  the  north  of  the  entrance  to  the  Columbia  River.  The  only 
portion  of  the  harbor  to  which  any  consideration  in  the  way  of  improve- 
ment has  been  given  is  that  in  the  vicinitv  of  South  Bend,  the  pnncipal 
city  of  the  harbor  and  the  terminus  of  the  railroad  from  the  main  line 
of  the  Northern  Pacific  at  Chehalis. 

South  Bend  is  situated  very  near  the  mouth  of  the  Willapa  River. 
Just  at  the  upper  limits  of  the  town  the  river  divides  itself  into  a  main 
channel  and  a  secondary  channel,  the  latter  known  as  Mailboat  Slough. 
This  division  of  the  waters  caused  bars  to  form  in  the  main  channel  at 
both  the  upper  and  lower  ends  of  the  slough.  There  were  also  several 
bars  in  the  river  proper  between  South  Bend  and  Willapa  City. 

The  plan  of  improvement  adopted  consists  in  building  a  dike  of  pUes, 
brush,  and  stone  across  the  head  of  Mailboat  Slough,  m  order  to  con- 
ceiiti-ate  the  ebbing  and  flooding  currents  into  the  main  channel,  and 
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thereby  produce  as  great  a  scour  as  possible  on  the  shoals  at  the  head 
and  foot  of  the  slough;  also  to  dredge  a  channeriOO  feet  wide  and  8 
feet  deep  at  low  water  through  the  reef  just  below  Willapa  City,  and 
to  close  Liouderback  Sloueh  with  a  pile,  brush,  and  stone  dike,  with 
the  object  of  compelling  the  currents  to  scour  a  channel  through  the 
bar  in  the  river  at  its  lower  end.  The  estimated  cost  of  the  work ' 
is  $31,350. 

The  act  of  August  18,  1894,  authorized  the  expenditure  of  not  to 
exceed  $2,500  from  the  appropriation  for  this  improvement  for  cut- 
ting a  channel  through  a  loe  jam  in  the  North  River,  and  the  act  of 
March  3,  1899^  authorized  the  expenditure  of  so  much  of  that  appro- 
priation for  this  improvement  as  imght  be  necessary  to  more  thoroughly 
clean  this  same  jam. 

The  amount  expended  to  June  30,  1899,  was  $28,022.80,  of  which 
$25,522.80  had  been  expended  on  Willapa  River  and  Harbor  proper 
and  $2,500  on  the  improvement  of  the  North  River. 

Up  to  June  30, 1899,  the  dike  work  in  the  river  and  harbor  and  the 
work  of  dredging  through  the  shoal  just  below  Willapa  City  had  been 
completed  and  the  jam  in  the  North  River  pai-tlv  cleared  away. 

Durinff  the  fiscal  year  ending  June  30, 1900,  the  dikes  were  repaired 
and  refilled,  and  the  channel  through  the  North  River  jam  cleaned  out 
and  widened  to  a  fairly  uniform  width  of  about  85  feet  at  high  water. 

The  work  called  for  by  the  project  has  all  been  completed.  The 
object  of  the  improvement,  so  lar  as  to  give  a  channel  8  feet  deep  at 
mean  lower  low  water  to  Willapa  City,  nas  been  practically  accom- 
plished. 

The  dikes  at  Mailboat  Slough  have  caused  a  general  deepening  of 
the  shoals  in  their  vicinitv  of  about  2  feet,  so  tlmt  the  least  deptn  to 
South  Bend,  the  principal  city  on  Willapa  Harbor,  is  now  15  leet  at 
mean  lower  low  water. 

It  is  believed  that  the  effect  of  the  Mailboat  Slough  dikes  has  been 
about  as  ereat  as  can  be  expected. 

The  diKes  already  built  will  probably  need  occasional  repairs,  but 
the  funds  already  appropriated  will  be  sufiicient  to  maintain  them  for 
manv  years,  as  well  as  to  do  what  little  work  there  is  yet  to  be  done 
on  the  North  River  jam. 

No  reconmiendation  for  future  appropriations  is  made 

Exports  and  imports. 


• 

Year. 

Tons. 

Value. 

Fiscal  year— 

1894 

66,908 
61»858 
48,960 

27,542 
87,815 
82,899 
51,160 

$639,280 

1896 

705,570 

1896 

600,600 

Calendar  year— 

1896... 

851,175 

1897 

813,163 

1896 

874,050 

1899 

755,682 

July  1,  1899,  balance  unexpended $8,327.20 

Jane  30,  1900,  amount  expended  during  fiscal  year 3, 205. 16 

July  1,1900,  balance  unexpended 5,122.04 

(See  Appendix  W  W  1.) 
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S.  Grays  JSarbor  and  bar  entrance^  Washinqton. — ^The  first  appropria- 
tion for  this  work  was  made  in  the  river  and  narbor  act  of  June  3, 1896. 

The  entrance  to  Grays  Harbor  from  the  Pacific  Ocean  lies  in  latitude 
46^  55'  north,  being  45  miles  north  of  the  month  of  the  Columbia  River. 
.  The  harbor  has  a  length  from  east  to  west  of  17  miles,  and  from  north 
to  south  a  maximum  breadth  of  14  miles.  There  are  a  number  of  rivers 
tributary  to  the  harbor,  the  principal  ones  beii^  the  Chehalis,  Satsop, 
Wynooche,  Wishkah,  Hoquiam,  and  Humptulips,  all  of  which  come 
from  the  east  and  north.  There  are  two  main  channels  crossing  the 
harbor  from  east  to  west — ^the  north  and  south  channels — of  whidi  the 
north  channel  is  the  principal  one,  and  has  been  improved. 

A  large  part  of  the  harbor  is  occupied  with  tide  flats,  bare  at  low 
water.  The  total  tidal  area  of  the  harbor  is  estimated  at  96.8  square 
miles.  At  low  tide  the  area  covered  by  water  is  estimated  at  30.6 
square  miles,  or  less  than  one-third  of  the  total  area.  The  average 
range  of  the  tide  is  8.4  feet,  with  a  maximum  range  of  12.9  feet. 

The  harbor  throat  lies  between  two  low  sandv  pjeninsulas,  which  are 
about  12,500  feet  apart,  measured  between  high-tide  lines. 

Through  the  harbor  throat  there  is  a  channel  having  a  maximum 
depth  of  100  feet  or  more.  A  single  broad  waterwav  extends  for  more 
than  2  miles  out  to  sea  from  the  harbor  throat,  with  depths  gradually 
diminishing  to  30  feet.  Between  this  deep  waterway  and  the  open  sea 
lies  a  bar  convex  to  the  sea  and  connected  with  the  sand  spits  on  the 
two  sides  of  the  harbor  throat. 

Across  the  bar  there  was  no  well-defined,  decided,  permanent  channel, 
but  there  are  several  variable  shifting  channels  having  depths  of  about 
12  or  13  feet.  The  general  average  distance  between  tne  inner  and 
outer  18-foot  curve  is  one-half  mile. 

The  proposed  plan  of  improvement  is  to  control,  by  means  of  a  single 

{'etty  extending  out  to  sea  rrom  the  point  on  the  south  side  of  the  har- 
)or  throat  a  distance  of  about  3i  miles,  the  ebbing  and  flooding  waters 
to  a  sufficient  extent  to  concentrate  and  direct  upon  the  bar  a  much 
greater  portion  thereof  than  would  naturally  go  tnere.  It  is  expected 
Biat  a  depth  of  24  feet  at  mean  lower  low  water  will  be  obtained  across 
the  bar. 

The  jetty  is  to  be  of  rubblestone  built  above  high-tide  level.  The 
estimated  cost  of  the  work  is  $1,000,000. 

A  full  description  of  this  work  with  plan  is  published  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1895,  pages  3517-3528. 

The  act  of  June  3, 1896,  making  the  first  appropriation  for  this  work, 
authorized  the  making  of  a  contract  or  contracts  for  the  completion 
of  the  project.  In  accordance  with  this  authority  a  contract  for  the 
entire  work  was  entered  into  after  due  advertisement.  This  contract 
was  approved  by  the  Chief  of  Engineers  February  23,  1898,  and  work 
under  it  commenced  in  March,  1898. 

The  amount  expended  to  June  30,  1899,  was  $146,929.91. 

At  the  end  of  June,  1899,  the  jetty  trestle  had  been  completed  5,153 
feet  outside  the  high-water  line  on  the  ocean  side  of  the  spit,  the  founda- 
tion of  the  jetty  had  been  completed  4,320  feet  outside  the  high-water 
line  and  partially  completed  43  feet  farther.  The  enrocfanent  nad  been 
completed  1,104  feet  outside  the  high-water  line,  and  more  or  less  rock 
had  Deen  placed  from  that  point  to  the  end  of  the  foundation.     The 


Digitized  by  VjOOQIC 


EIVEE  AND   HARBOR  IMPROVEMENTS. 


679 


enrockment  had  been  completed  to  or  above  the  high-water  level  for  a 
distance  of  3,620  feet. 

Durinff  the  fiscal  year  ending  June  30, 1900,  the  jetty  trestle  was 
advanced  2,584  feet,  the  completed  foundation  advancea  3,336  feet, 
and  the  enrockment  completed  to  the  level  of  ordinary  high  water  for 
an  additional  distance  of  3,680  feet.  At  the  end  of  June,  1900,  the 
jetty  trestle  had  been  completed  7,736  feet  outside  the  high-water  line 
on  the  ocean  side  of  the  spit,  the  foundation  had  been  completed 
7,656  feet,  and  enrockment  raised  to  or  above  the  level  of  ordinary 
high  water  7,200  feet  from  the  shore  line. 

During  the  year  the  following  materials  were  received  from  the 
contractor: 

49,378  linear  feet  piling,  at  11  cents $5,431.58 

314,968 feet B.M. lumber. at  $11  per M 3,464.65 

73.6025  tons  steel  railroad  rails  and  connections,  at  $^ 2, 944. 10 

12,041.7  cubic  yards  brush,  at  $1.20 14,450.04 

42,240  pounds  iron,  at  4  cents 1,689.60 

140,455.475  tons  of  stone,at$1.10 154,501.02 

Total  earned  by  contractor 182,480.99 

On  account  of  the  probability  of  delay  by  storms  and  the  risk 
involved  construction  work  was  entirely  suspended  from  December  19, 
1899,  to  March  1,  1900.  The  progress  dunng  the  year  was  in  advance 
of  the  contract  recjuirements. 

The  authorized  limit  of  cost  of  this  work  is  $1,000,000.  The  value 
of  the  contract  under  which  the  work  is  bein^  carried  on  was  $769,870, 
to  which  were  to  be  added  the  cost  of  engineering,  inspection,  and 
incidental  expenses.  During  the  past  year  excessive  scour  has  taken 
place  in  front  of  the  jetty  and  along  the  proposed  line  of  construction, 
so  that  more  materials  will  be  required  tnan  originally  estimated. 
This  will  bring  the  cost  to  the  full  authorized  limit  of  $1,000,000. 

There  has  been  a  general  deepening  of  the  water  across  the  bar, 
and  at  the  end  of  the  year  there  are  two  channels  with  a  depth  of  18 
feet  at  mean  lower  low  water  across  the  bar.  At  the  time  the  last 
survev  was  made  in  1898  the  controlling  depth  was  14  feet.  A  gain 
of  4  feet  is  therefore  shown. 

Exports  and  imports. 


Year. 

Tons. 

Value. 

Ptocalyeap— 

298,286 
802.102 
150,744 
227,861 

110,748 
160,908 
168,468 
266,918 

$4,481,748 

18M 

8,221,600 
848,691 

1806 

1896 

1,420,065 

Calendar  year— 

1896 

629,677 
1,071,747 
1,262,089 

1897 

1896 

1809 

1,979,998 
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July  t,  1899,  balance  unexpended .' 1508,070.09 

Amount  appropriated  by  sundry  civil  act  approved  June  6, 1900 50, 000. 00 


558,070.09 
June  30, 1900,  amount  expended  during  fiscal  year 223,089.64 


July  1, 1900,  balance  unexpended 334,980.45 

July  1,1900,  outstanding  liabilities $4,455.11 

July  1, 1900,  amount  covered  by  uncompleted  contracts 450, 372. 81 

454,827.92 


Amount  (estimated)  required  for  completion  of  existing  project 295, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1902,  in  addition  to  the  balan/se  unexpended  July  1, 1900,. 295,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  W  W  2.) 

S.  Chehalia  Rwer^  Washington, — ^The  portion  of  the  Ohehalis  River 
that  it  is  possible  to  navigate  may  well  be  considered  in  three  sections: 

1.  The  tidal  section,  from  the  mouth  to  Montesano,  a  distance  of  15 
miles.     In  this  portion  there  is  about  10  feet  of  water  at  high  tide. 

2.  FroAi  Montesano  to  Elma,  16  miles,  the  river  is  sliffhtljr  affected 
by  the  tides  and  has  in  general  sufficient  depth  of  water  lor  light-draft 
boats,  but  navigation  is  obstructed  by  logs  and  fallen  trees,  and  in 
summer  by  a  scarcity  of  water  on  the  bars. 

3.  Above  Elma  the  river  is  a  succession  of  shoals  and  pools,  with 
only  6  to  12  inches  of  water  on  the  shoals  during  low  water.  This  part 
of  the  river  is  practically  blockaded  with  sna^.  With  improvement, 
this  river  could  be  navigated  above  Elma  tor  perhaps  four  monUis 
in  the  year  a  distance  of  30  miles,  and  occasional  trips  made  much 
farther  up. 

The  plan  of  improvement  contemplates  the  removal  of  snags,  over- 
hanging trees,  jams,  drift  heaps,  shoals,  and  other  obstructions  to 
navigation  whicn  may  from  time  to  time  accumulate  in  the  portion  of 
the  river  regularly  used  by  boats. 

The  cost  of  the  work  is  indefinite. 

The  amount  expended  to  June  30,  1899,  was  $15,553.39. 

The  lower  section  of  the  river  had  been  cleared  of  snags  from  time 
to  tinie  as  they  accumulated. 

During  the  fiscal  year  ending  June  30,  1900,  the  river  below  Mon- 
tesano was  gone  over  twice  and  thoroughly  cleared  of  snags  each  time. 

From  the  nature  of  the  countrv  through  which  the  Chehalis  River 
runs  it  is  liable  to  be  blocked  with  snags  after  every  freshet.  To  keep 
it  open  and  tolerably  free  from  obstructions  to  navigation  it  is  neces- 
sary to  go  over  it  at  least  once  a  year.  Heretofore  the  work  has  been 
almost  entirely  confined  to  the  portion  of  the  river  below  Montesano 
and  for  the  next  4  or  5  miles  above,  as  this  portion  of  the  river  \b  that 
principally  navigated.  A  branch  of  the  Northern  Pacific  Railway 
parallels  the  river,  and  there  is  but  little  demand  for  any  navigation 
farther  up  the  river  than  where  the  work  has  been  done.  Even  were 
the  river  entirely  clear  of  snags  above  that  point,  its  navigation  would 
be  difficult  and  dangerous  on  account  of  the  swift  current  and  shallow 
water.  Future  work  will  therefore  be  confined,  as  heretofore,  to  the 
lower  part  of  the  river. 

Wing  dams  at  one  shoal  below  Montesano  would  also  be  of  benefit. 
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ExporUt  and  imporin. 


Year. 

Tons. 

Value. 

Piacalvear— 

4,854 

2,561 
2,401 
2,780 
2,282 

9288,691 

Calendar  year— 

1896 

246,498 

1897 

248,887 

1896 

293,610 

1899 

352,816 

July  1,  1899,  balance  unexpended $3,446.61 

June  30,  1900,  amount  expended  during  fiscal  year 1, 367. 70 


July  1,  1900,  balance  unexpended 2,078.91 


Amount  (estimated)  required  for  completion  of  existing  project Indefinite. 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1902,  in  addition  to  the  balance  unexpended  July  1,  1900 3, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 

of  1899,  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  W  W  3.) 

4^  Paget  Sound  and  its  trihutary  waters^  Washington. — ^The  old  title 
of  this  appropriation  was  ^'Improvement  of  Skagit,  Stillaffuamish, 
Nooksack,  Snohomish,  and  Snoqualmie  rivers,  Washington. '°  Under 
date  of  August  4,  1892,  the  change  to  the  new  title  was  approved  and 
all  money  and  property  on  hand  were  transferred  and  thereafter 
accounted  for  under  the  new  title. 

In  their  original  condition  the  navigable  streams  flowing  into  Puget 
Sound  carried  water  enough  for  the  purpose  of  steamer  navigation, 
but  were  obstructed  by  snags,  fallen  trees,  and  log  jams.  They  were 
the  great  highways  of  the  country,  travel  by  land  being  almost  impos- 
sible on  account  of  the  heavy  timber,  dense  underbrush,  and  fallen 
logs. 

About  their  mouths  there  are  in  every  instance  large  areas  of  shallow 
water  with  tortuous  channels,  and  these  are  often  obstructed  by  drift. 
These  shallows  act  as  submerged  dams  to  the  rivers,  and  by  preventing 
the  free  outflow  of  their  waters  indirectly  do  great  damage  oy  inunda- 
ting the  lowlands  through  which  they  flow. 

The  plan  of  improvement  contemplates  the  removal  of  snags,  logs, 
trees,  and  other  obstructions  to  navigation.  For  this  purpose  a  snag 
boat  with  an  outfit  of  tools  and  appliances  has  been  provided.  This 
boat  passes  from  one  river  to  another,  doing  service  m  each  as  far  as 
the  necessities  of  its  commerce  require  and  as  the  amount  of  the  funds 
appropriated  will  admit. 

W  itn  the  funds  that  have  been  appropriated  this  snag  boat  and  out- 
fit have  been  provided,  and  a  large  number  of  snags,  jams,  overhan^ng 
trees,  and  other  obstructions  to  navi^tion  remov^.  The  obstructions 
in  the  rivers,  with  those  that  come  m  with  every  freshet,  will  furnish 
constant  employment  for  the  snag  boat  for  an  indefinite  period. 

The  amount  expended  on  the  project  to  Jime  30,  1899,  was 
$146,757.70. 

The  snag  boat  had  been  built,  operated  part  of  the  time  for  fourteen 
years,  rebuilt,  and  operated  continuously  for  three  years. 
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The  rivers  had  been  cleared  of  their  worst  obstructions,  their  navi- 
^tion  greatly  improved,  and  the  annual  season  during  which  naviga- 
tion was  suspended  bv  reason  of  obstructions  greatly  lessened. 

The  snag  boat  was  kept  continuously  at  work  during  the  fiscal  year 
ending  June  30,  1900,  and  removed  during  the  year  4,726  snags  rang- 
ing in  diameter  from  5  inches  to  15  feet  and  having  an  aggre^te 
length  of  130,974  feet,  and  cut  from  the  banks  where  they  were  liable 
to  mil  into  the  stream  and  become  obstructions,  1,153  trees  with  trunks 
ranging  in  diameter  from  6  inches  to  14  feet  and  having  an  aggregate 
length  of  98,253  feet.  Two  small  ditches  were  dug  across  projecting 
points  on  the  Skagit  River,  and  these  becoming  en&r^ed  bv  freshets, 
new  straight  channels  were  formed  and  dangerous  cutting  of  the  banks 
stopped. 

As  a  result  of  the  snagging  operations  during  the  year  the  Ska^t 
River  was  kept  open  for  navigation  during  the  year  and  its  navigation 
at  all  seasons  greatly  improved,  and  the  navigation  of  the  other  streams 
where  work  was  done  improved. 

The  work  which  has  been  done  on  the  rivers  flowing  into  Puget 
Sound  has  been  confined  to  those  which  flow  into  it  from  the  east. 
These  streams  all  have  their  sources  in  the  mountains,  which  are 
covered  with  a  heavy  snowfall  in  the  winter.  The  upper  parts  of  the 
streams  are  in  the  nature  of  mountain  torrents,  subject  to  rapid  fluc- 
tuations. The  lower  parts  of  the  rivers  have  a  flat  slope^  run  through 
a  countiy  which  was  formerly  completely,  and  is  still  partially,  covered 
with  heavy  forests,  and  they  generally  empty  into  Puget  Sound  through 
a  number  of  moutns,  forming  wide  deltas.  These  conditions  favor  the 
rapid  accumulation  of  snags  and  drift  in  the  lower  pai*ts  of  the  rivers. 
It  is  of  great  impoi*tance  to  keep  these  snags  out  for  the  safety  of 
navigation  and  to  prevent  the  outiets  becoming  completely  blocked 
and  causing  disastrous  overflows.  To  do  this,  it  is  necessaiy  that  the 
snag  boat  snould  be  kept  steadily  at  work. 

Previous  to  1896  there  had  never  been  sufficient  money  to  permit  of 
this  being  done,  and  the  work  accomplished  has  simply  been  to  remove 
those  snags  which  most  interfered  with  navigation.  During  the  past 
three  years,  the  available  funds  having  been  sufficient  to  permit  it,  the 
snag  boat  has  been  kept  continuously  at  work,  with  the  result  that  the 
rivers  worked  on  are  now  in  better  condition  than  they  have  been  for 
many  years. 

Boats  now  run  the  Skagit  River  at  night  with  comparative  «afety, 
where  three  years  ago  it  was  dangerous  to  run  by  daylight 

There  is  still  work  enough  in  sight  to  keep  the  snj^  w)at  busy  for  a 
couple  of  years,  and  with  wnat  new  snags  come  in  it  wul  be  an  indefinite 
time  before  the  rivers  will  be  entirely  clear. 

The  continued  snagging  operations  are  absolutely  necessary  for  the 
protection  of  the  country  adjacent  and  the  navigation  of  the  rivers, 
and  for  these  operations  alone  an  appropriation  of  $25,000  is  necessary, 
and  this  amount  is  recommended. 

Exports  and  imports. 


Calendar  year. 

Tom. 

Valtie. 

ia96 

i8,eoo 

11,922 
12,676 
18,500 

1368,600 

1M7.   . ., ,,...„ 

825,280 

1SSS 

589,406 

1899 

577,586 
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July  1,  1899,  balance  unexpended $46,742.30 

June  30,  1900,  amount  expended  during  fiscal  year 14/020. 43 


July  1, 1900,  balance  unexpended 32,721.87 

July  1,  1900,  outstanding  liabilities 2.38 


July  1,  1900,  balance  available 32,719.49 


Amount  (estimated)  required  for  completion  of  existing  project Indefinite. 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1902,  in  addition  to  the  balance  available  July  1,  1900 25,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act  of 

1899,  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  W  W  4.) 

6.  Ha/rhor  at  OVyrrypia^  Wash. — Ol^pia  is  situated  at  the  head  of 
Bndd  Inlet.  The  upper  end  of  this  inlet  is  shoal.  The  shoals  extend 
from  the  heart  of  tne  city,  at  Fourth  Street  Bridge,  for  a  distance  of 
8,760  feet,  to  a  depth  of  12  feet  at  mean  lower  low  water  in  Budd 
Inlet  These  shods  necessitated  the  building  of  long  wharves  out  to 
deep  water,  the  maintenance  of  which,  due  to  the  ravages  of  the 
teredo,  was  very  expensive.  The  alternative  of  this,  i.  e.,  boats 
coming  and  going  only  at  high  tide,  caused  great  inconvenience. 

It  is  proposed  by  the  plan  of  improvement  adopted  to  dredge  a 
channel  250  feet  wide  and  12  feet  deep  at  the  mean  of  the  lower  low 
waters  from  the  vicinitj^  of  the  Fourtn  Street  Bridge  to  deep  water  in 
Budd  Inlet.  Near  its  inner  end  the  channel  is  to  be  widened  out  to 
600  feet,  so  as  to  provide  a  turning  basin  for  boats  using  it. 

The  estimated  cost  of  the  work  is  $147,000. 

The  amount  expended  to  June  30, 1899,  was  $104,876.06.  The  turn- 
ing basin  had  been  completed  and  the  channel  had  been  dredged  its 
full  width  to  a  depth  of  10  feet  at  mean  lower  low  water  for  a  distance 
of  1,600  feet  from  the  outer  end  and  to  a  depth  of  8  feet  at  mean  lower 
low  water  for  the  remainder  of  its  length. 

During  the  fiscal  year  ending  June  30, 1900,  the  channel  was  dredged 
to  the  fml  depth  of  12  feet  at  mean  lower  low  water  for  a  width  of  160 
feet  throughout  its  entire  length  and  to  its  full  width  of  260  feet  for 
part  of  its  length. 

The  importance  of  Olympia  has  heretofore  been  more  on  account  of 
its  being  the  capital  of  the  State  than  on  account  of  its  commerce. 
Hie  greater  part  of  the  commerce  carried  on  by  water  has  been  the 
local  commerce  between  Olympia  and  other  cities  on  Puget  Sound. 
This  local  traffic  is  carried  by  the  ordinary  light-draft  stem-wheel  boats, 
and  the  depth  and  width  of  channel  ana  basin  already  secured  are 
ample  for  the  accommodation  of  this  class  of  boats.  During  the  past 
two  years  considerable  lumber  has  been  shipped  by  water,  and  a  very 
material  increase  in  the  marine  traffic  of  Olympia  may  be  looked  for 
in  the  near  future.  The  mills  making  lumber  shipments  by  water  are 
not  on  nor  adjacent  to  the  improved  channel,  so  that  no  extension  of 
the  present  project  would  benefit  this  class  of  commerce. 

Some  shoaling  of  the  channel  already  dredged  iriay  be  expected,  and 
to  remove  this  and  complete  the  project  it  is  estimated  that  $26^000 
will  be  required,  which  should  all  oe  appropriated  at  one  time. 
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Erporis  and  imports. 
Year.  Tods. 


Value. 


Fiscal  yt 

1898 96,011 

1894 t 66.148 

1895 26.125 

1896 28,480 

Calendar  year— 

1896 ; :  36.099 


1897. 
1898. 
1899. 


29,800 
62,835 
42.694 


t2. 087.826 
^1.225 
299,400 
266,700 

191,800 

430,900 

1,208,226 

1,173,684 


July  1, 1899,  balance  unexpended $17,123.95 

June  30, 1900,  amount  expended  during  fiscal  year 17, 007. 20 

July  1, 1900,  balance  unexpended 116. 75 

July  1 ,  1900,  outstanding  liabilities 1.92 

July  1,1900,  balance  available 114.83 

Amount  ( estimated )  reqtured  for  completion  of  existing  project 25, 000. 00 

Amount  that  can  be  profitably  expenaed  in  fiscal  year  endmg  June  30, 

1902,  in  addition  to  the  balance  available  July  1, 1900 25,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 

of  1899,  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  W  W  5.) 

6,  Watenvay  connecting  Puget  Sound  icith  Lakes  Union  and  Wash- 
ington,— The  river  and  harbor  act  of  September  19,  1890,  contained 
an  item  directing  the  appointment  of  a  Board  of  three  officers  of  the 
Corps  of  Engineers,  upon  whom  should  devolve  the  duty  of  selecting 
and  surveying  the  most  feasible  location  and  of  estimatine"  the  expense 
of  constructing  a  ship  canal  to  connect  the  waters  of  Lakes  Union, 
Washington,  and  Samamish  with  Puget  Sound,  and  appropriated 
$10,000  for  the  necessary  expenses.  The  report  of  this  Board  is  con- 
tained in  House  Ex.  Doc.  No.  40,  Fiftv-second  Congress,  first  session, 
and  also  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1892,  page 
2762  et  seq. 

Since  the  original  estimates  of  the  cost  of  this  improvement  were 
made  several  changes  in  the  plan  have  been  adopted,  all  of  which  mate- 
rially affect  the  cost,  but  owing  to  provisos  attached  to  the  two  appro- 
priations already  made  for  this  work,  that  none  of  the  money  appro- 
priated should  be  expended  until  the  entire  right  of  way  arid  a  release 
from  all  liability  to  adjacent  property  owners  should  have  been  secured 
to  the  United  States  free  of  cost,  it  has  not  been  practicable  till  now  to 
undertake  the  preparation  of  detailed  plans  and  estimates  of  cost.  To 
comply  with  these  restrictions  of  law  King  County,  in  which  the  canal  is 
located,  has  obtained  the  right  of  way  and  release  from  liability  and 
deeded  the  same  to  the  United  States.  All  preliminary  steps  having 
been  satisfactorily  completed,  the  deed  to  the  right  of  way  and  the 
release  from  liability  was  accepted  by  the  United  States  and  filed  for 
record  June  22, 1900.  Detailed  plans  and  estimates  of  cost  will  be  pre- 
pared as  soon  as  practicable,  ana  work  of  construction  will  be  com- 
menced with  the  lunds  available  at  an  early  day. 

The  approved  project  for  this  work  contemplates  the  coastmction 
of  a  ship  canal  from  the  waters  of  Puget  Sound,  through  Salmon  Bay, 
to  Lake  Union,  and  thence  to  Lake  Washington.  It  includes  dredg- 
ing through  the  flats  immediately  outside  of  Salmon  Bay  to  a  lock  m 
the  lower  end  of  Salmon  or  Shilshole  Bay,  the  construction  of  this  lock, 
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dredging  inside  of  the  lock  through  Saljnon  Bay,  and  the  digging  of  a 
canalfrom  the  upper  end  of  Salmon  Bay  to  Lake  Union;  also  dr^ging 
to  the  eastern  end  of  Lake  Union  and  the  construction  of  a  canal 
between  Lakes  Union  and  Washington. 

This  general  project  and  route,  based  upon  the  report  of  the  Board 
of  Engineers  above  mentioned,  was  recommended  by  a  second  Board  of 
Engineers  in  a  report  submitted  March  23,  1898,  and  approved  by  the 
Secretary  of  War  April  14, 1898. 

The  channel  depth  and  dimensions  of  the  lock  considered  by  the 
Board  of  Engineers  in  1891  were  such  as  appeared  to  be  required  to 
satisfy  the  needs  of  the  then  existing  and  immediately  prospective  com- 
merce, and  the  necessity  for  a  future  increase  in  dimensions  was 
contemplated. 

In  appropriating  for  the  work  in  1894  and  1896  Congress  has  pro- 
vided for  commencing  constniction  of  "a  ship  canal  with  the  necessary 
locks  and  appliances."  No  restrictions  as  to  dimensions  are  made,  and 
it  is  understood  that  the  dimensions  to  be  provided  are  such  as  will 
accomm<Vlate  the  interests  to  be  served. 

In  October,  1897,  as  a  result  of  certain  correspondence  between  the 
Secretary  of  War  and  the  Secretary  of  the  Navy,  the  former  expressed 
the  opinion  that  this  ship  canal  should  be  of  sufficient  size  to  accommo- 
date the  largest  class  of  war  vessels;  this  would  require  a  width  of  not 
less  than  90  feet  and  a  depth  of  30  feet 

In  the  opinion  of  the  officer  in  local  charge  of  the  work  the  least 
dimensions  that  will  accommodate  all  the  classes  of  vessels  likely  to  use 
the  canal  are,  for  the  lock,  800  feet  length;  net  width,  100  feet;  depth 
at  sill,  extreme  low  stage,  22.6  feet,  which  is  required  to  pass  vessels 
of  30-foot  draft  at  lowest  high  water.  Outside  of  the  locJk  the  chan- 
nel should  be  300  feet  wide  at  the  lowest  high  tide,  with  a  basin 
at  the  outlet  of  the  lock  1,000  feet  long  and  32  feet  deep  at  extreme 
low  tide,  and  a  corresponding  depth  for  the  canal  inside  tne  lock. 

It  will  be  understood  that  the  dimensions  given  are  approximate,  and 
when  complete  plans  are  developed  it  may  be  necessary  to  modify 
them  somewhat. 

The  amount  expended  to  June  30, 1899,  was  $5,000,  and  at  that  date 
a  cadastral  survey  of  the  right  of  way  and  overflowed  lands  had  been 
made. 

There  was  nothing  expended  during  the  fiscal  year  ending  June  30, 
1900,  and  no  work  was  aone  by  the  United  States. 


Exports  and  imparts. 

Calendar  year. 

Tons. 

Value. 

1897 

563,901 
804,867 
832,942 

$19,114,111 
32,666,856 
33,068,012 

1898 

1899 

July  1, 1899,  balance  unexpended $170,000.00 

July  1, 1900,  balance  unexpended 170,  OOP.  00 

Amount  (estimated)  required  for  completion  of  existing  project (* ). 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1902,  in  addition  to  the  balance  unexpended  July  1, 1900 125, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  W  W  6.) 

^  Final  estimate  not  yet  prepared. 
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7.  Everett  Harbor.  Washinqton. — Everett  is  situated  on  a  ^ninsula, 
one  side  and  the  end  of  which 'are  bounded  by  the  Snohomish  River 
and  the  other  side  by  the  watei's  of  Puget  Sound.  Of  the  water  front 
on  Puget  Sound  but  a  small  part  has  deep  water;  the  remainder  fronts 
on  the  tide  flats  which  have  been  formed  by  the  Snohomish  River. 

A  portion  of  the  river  forming  the  rear  or  fresh- water  boundary  of 
the  peninsula  has  navigable  depths  sufficient  for  all  ordinary  purposes 
of  commerce,  but  below  this,  and  especialhr  across  the  tide  flats  at  the 
mouth,  the  water  is  shallow,  and  great  difficulty  is  experienced  in  get- 
ting into  the  fresh-water  river  harbor  back  of  the  city. 

The  plan  of  improvement  adopted  for  this  work  may  be  generally 
descritHBd  as  follows: 

First,  to  excavate  a  harbor  basin  in  the  shallows  and  tide  lands 
adjoining  deep  water  near  the  river's  mouth;  second,  to  dredge  a  chan- 
nel from  this  through  the  tide  flats  and  the  Old  River  mouth  to  deep 
fresh  water  in  the  Bnohomish  River,  this  channel  being  designed  to 
bring  fresh  water  to  the  harbor  basin  and  to  afford  facilities  for  naviga- 
tion about  the  peninsula  and  into  the  deep  water  bounding  the  penm- 
sula  on  the  east;  and  third,  to  protect  and  maintain  this  harbor  And 
channel  across  the  tide  flats  by  a  bulkhead  interposed  between  them 
and  the  open  waters  of  the  sound,  the  bulkhead!^  to  act  as  a  retaining 
wall  for  the  material  dredged  from  the  harbor. 

The  estimated  cost  of  the  improvement  is  $372,000. 

The  amount  expended  on  the  project  to  June  30, 1899.  was  129,934:. 73. 

At  that  date  a  aike  for  the  purpose  of  retaining  the  dredged  material 
had  been  built  from  the  lower  end  of  Smiths  6land  along  the  estab- 
lished bulkhead  line  for  a  distance  of  14,436  feet,  and  a  channel,  50  feet 
wide  at  the  bottom  and  6  feet  deep  at  mean  low  water,  dredged  from 
the  deep  water  on  the  outside  in  toward  the  deep  water  in  the  river  for 
a  distance  of  2,885  feet. 

During  the  fiscal  year  ending  June  30,  1900,  a  continuing  contract 
for  the  completion  of  the  project  was  made.  No  work  was  <K)ne  under 
this  contract,  as  the  contractor's  plant  was  not  entirely  completed  at 
the  end  of  the  year. 

Until  the  improvement  is  practically  completed  no  material  benefit 
will  be  derivea  f  rom  it,  as  sand  flats  wnich  rise  several  feet  above  mean 
low  water  extend  entirely  across  the  proposed  channel  so  that  no  boats 
of  any  kind  can  use  the  channel  at  or  near  tliat  stage. 


Exports  and 

imports. 

Year. 

Tons. 

Value. 

FiHcalyeai^ 

79,919 
144,541 

210,547 
74,960 
65,460 
42,718 

$1,845,282 

1896 

2,724.789 

6,384.831 
?974,5a6 
2,545,064 
1,477,120 

Calendar  year^- 

1896 

1897 

1898 

1899 •. 
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July  1,  1899,  balance  unexpended 150,065.27 

Amount  appropriated  by  sundry  civil  act  approved  June  6,  1900 135, 000. 00 

185,065.27 
June  90,  1900,  amount  expended  during  fiscal  year 4,199.29 

July  1,  1900,  balance  unexpended 180,865.98 

July  1,  1900,  amount  covered  by  uncompleted  contracts 223, 955. 00 

Amount  (estimated)  required  for  completion  of  existing  project 90, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1902,  in  addition  to  the  balance  unexpended  July  1,  1900 90,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  W  W  7.) 

8.  Swmomish  Sloughy  Washington. — Swinomish  Slouch  is  a  tidal 
slough  connecting  the  waters  of  Saratoga  Passage  and  Skagit  Bay  on 
the  south  with  Fadilla  Bay  on  the  noith.  It  is  an  important  water 
highway,  furnishing  the  most  easterly,  the  shortest,  and  safest  route 
for  the  smaller  class  of  steamboats  between  the  northern  and  southern 
waters  of  Fuget  Sound.  It  skirts  the  Skagit  Delta,  the  richest  and 
most  extensive  agricultural  re^on  of  western  Wasnington.  It  is, 
however,  shallow  and  crooked  in  some  portions,  and  the  approaches 
to  it  are  across  the  shallow  flats  of  Padilla  Bay  on  the  nortib  and  Skagit 
Bay  on  the  south. 

Swinomish  Slough  is  the  ordinary  meeting  place  of  the  tides,  although 
at  times  the  tides  run  in  one  direction  entirely  through. 

The  ordinary  rise  and  fajl  of  the  tides  in  the  slou^  is  about  8  feet. 
As  a  general  thing  throughout  the  slough  there  was  an  abundant  depth 
of  water. 

Where  the  slough  widens  out,  especially  where  the  Indians  haye  been 
in  the  habit  of  putting  fish  traps,  this  depth  decreased  so  that  there 
was  not  oyer  2  feet  at  low  water  in  any  practicable  channel.  What 
channel  there  was  was  very  crooked. 

At  the  northern  end  the  slough  opens  out  into  the  flats  forming  the 
southern  portion  of  Padilla  Bay,  in  the  midst  of  diked  land  and  marshes. 

At  the  southern  end  of  the  slough  there  were  two  passages  connect- 
ing the  slough  with  the  waters  of  Skaffit  Bay.  These  passages  were 
semrated  by  a  rocky  island  called  McGlinns  Island. 

The  east  passage  was  wide  and  shallow,  having  nowhere  more  than 
2  feet  depth  at  low  water.  The  west  passage  between  McGlinns  and 
Fidalgo  islands  was  at  the  narrowest  place  220  feet  wide,  with  an 
ample  depth  of  water  for  all  purposes. 

This  short  and  crooked  passage  was  so  situated  with  high  rocky  bluflfs 
on  either  side  that  one  could  not  see  through  from  one  end  to  the  other. 
On  account  of  its  character  it  had  receiyed  and  was  known  by  the  yery 
descriptiye  title  of  the  ''Hole  in  the  Wall." 

This  is  the  passage  used  exclusiyely  by  steamers. 

Between  the  ''Hole  in  the  Wall"  and  deep  water  in  Saratoga  Pas- 
sage there  were  extensive  flats  which  were  almost  bare  at  low  water. 

The  plan  of  improyement  adopted  is  to  dredge  a  channel  4  feet  deep 
and  100  feet  wide  from  deep  water  in  Saratoga  Passage  across  Skagit 
Flats,  through  the  shoals  of  the  slough  proper,  and  across  the  flats  of 
Padilla  Bay  to  deep  water,  and  to  buila  dites  in  Skagit  and  Padilla 
bays  to  direct  the  ebbing  and  flooding  waiters  through  the  dredged 
channels. 
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The  estimated  cost  of  this  work  is  $122,000. 

A  report  of  a  survey  of  Swinomish  Slough  upon  which  the  plan  of 
improvement  is  based  is  printed  with  a  general  map  in  House  Ex. 
Doc.  No.  31,  Fifty-second  Congress,  first  session,  and  reprinted  with- 
out map  in  the  Annual  Report  of  the  Chief  of  Engineei-s  for  1892, 
pages  2753-2762. 

Maps  showing  parts  of  the  improvement  are  also  published  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1894,  opposite  page  2615, 
and  for  1896,  opposite  page  3377. 

The  amount  expended  to  June  30,  1899,  was  $74,877.26. 

At  that  date  a  wattled-pile  dike  6,166  feet  long  had  been  constructed 
from  a  point  400  feet  west  of  the  entrance  to  the  "  Hole  in  the  Wall " 
westerly  to  a  point  300  feet  distant  from  the  northwest  point  of  Goat 
Island,  a  dike  consisting  of  a  single  row  of  piles  had  been  built 
between  Goat  and  Ika  islands,  and  a  pile,  brush,  and  stone  dike  2,745 
feet  long  had  been  built  between  McGlinns  Island  and  Grallahers  Point. 
The  wattled  dike  having  shown  signs  of  weakness  at  exposed  points, 
2,129  feet  of  it  had  been  strengthened  by  adding  a  secona  row  of  piles, 
and  filling  in  between  the  two  rows  with  brush  and  stone.  The 
remainder  of  the  dike  had  been  thoroughly  repaired.  A  channel  100 
feet  wide  at  the  bottom  and  4  feet  deep  at  mean  low  water  had  beea 
dredged  parallel  to  and  76  feet  from  the  wattled  dike  for  a  distance  of 
6,120  feet,  and  across  the  tide  flat  just  inside  the  "Hole  in  the  Wall" 
between  McGlinns  Island  and  Laconner,  and  from  Laconner  north 
about  halfway  to  the  northern  end  of  the  slough.  Boats  drawing  4 
feet  can  now  reach  Laconner  from  the  south  at  mean  low  water,  but 
not  to  exceed  2  feet  can  be  carried  through  the  slough. 

During  the  year  ending  June  30, 1900, 1,357  feet  of  the  dike  between 
the  ''Hole  in  the  Wall"  and  Saratoga  Passage  was  repaired  and 
strengthened  bv  the  addition  of  a  second  row  of  piles  and  filling  in 
with  brush  and  stone,  making  a  total  of  3,486  feet  of  this  dike  that 
has  been  thus  repaired;  a  dike  630  feet  long  was  built  just  insid6  the 
"Hole  in  the  Wall,"  and  the  dike  between  McGlinns  Island  and  Galla- 
hers  Point  was  repaired.  The  result  has  been  to  straighten  and  deepen 
the  channel  at  some  points  where  the  damaged  condition  of  the  dikes 
had  allowed  it  to  deteriorate. 

As  no  work  has  been  done  on  the  northern  part  of  the  slough,  no 
increase  of  depth  over  the  original  condition  has  been  obtained  for 
through  traffic.  The  work  already  done  has  made  it  very  much  easier 
and  safer  for  steamers  to  reach  Laconner,  the  principal  shipping 

Eoint  from  the  south.  Two  very  short  shoals  limit  the  araft  that  can 
e  carried  in  to  Laconner  to  2  feet  at  mean  lower  low  water.  Except 
for  these  two  short  stretches  the  projected  depth  of  4  feet  at  mean 
lower  low  water  can  be  carried  from  Saratoga  Passage  in  past  La- 
conner and  part  way  through  toward  the  north  end. 

The  route  through  Deception  Pass  and  around  the  west  side  of 
Fidalgo  Island  is  a  particularly  dangerous  one,  bs  the  island  is  high 
and  cuts  oflf  the  wind  to  such  an  extent  that  a  severe  wind  may  be 
blowing  outside  and  but  little  intimation  of  it  be  felt  on  the  inside. 
At  certain  stages  the  tide  running  through  Deception  Pass  i*esembles 
a  mountain  torrent  more  than  a  tidal  flow.  On  tne  ebb  this  tide  run- 
ning into  a  west  wind  I'ai^es  a  dangerously  heavy  sea.  A  boat  once 
started  through  the  pass  can  not  turn  back,  but  must  go  through  and 
meet  whatever  sea  there  may  be  on  the  outside. 
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It  is  therefore  very  desirable  that  the  slough  be  fully  opened  with 
the  least  delay  practicable. 

Exports  and  imports. 


Year. 

Tons. 

Value. 

Pificjdyear— 

66,700 
64,060 
114,917 
181,870 

65,376 
64,497 
19,625 
76,686 

n,  610, 000 
1,687,000 
1,718,020 
1,709,700 

1,847,664 

1,190,000 

882,845 

2,028,454 

1894 

1895 

1896 

Calendar  year— 

1896... 

1897 

1898 

1899 

With  the  funds  on  hand  and  such  additional  funds  as  may  be  appro- 
priated it  is  proposed  to  carry  on  the  work  outlined  in  the  original 
project.  This  will  include  dredging  in  Padilla  Bay  and  in  the  slough 
proper,  dike  construction  in  Papilla  Bay,  dike  repair  in  Skagit  Bay, 
and  the  redred^ng  of  the  channels  which  may  have  shoaled.  The 
work  yet  to  be  done  according  to  the  original  estimate  includes  6,000 
linear  feet  of  dike  in  Padilla  Bay,  6,000  linear  feet  of  dike  in  the 
slough  proper,  90,000  cubic  yards  of  dredging  in  Padilla  Bay,  and 
30,000  cubic  yards  of  dredging  in  the  slough  proper.  Some  of  the 
channels  which  have  heretofore  been  dredged  have  shoaled,  and  the 
dikes  which  have  been  built  have  deteriorated  so  as  4x)  need  additional 
repairs. 

July  1, 1899,  balance  unexpended $20,122.74 

June  30, 1900,  amount  expended  during  fiscal  year 15, 531. 67 

July  1, 1900,  balance  unexpended 4, 591. 07 

July  1, 1900,  outstanding  liabilities 9.86 

July  1, 1900, balance  available 4,581.21 

'Amount  (estimated)  required  for  completion  of  existing  project 47, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1902,  for  works  of  miprovement  and  for  maintenance,  in  addition  to 

the  balance  available  July  1,  1900 30,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 

of  1899,  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  W  W  8.) 

9.  Okcmogan  River^  Washington. — ^The  first  aDpropriation  for  this 
work  was  made  bv  the  river  and  harbor  act  of  March  3,  1899.  The 
Okanogan  River  has  a  general  width  of  300  to  400  feet  through  its 
entire  length,  and  as  a  rule  has  sufficient  depth  for  light-draft  naviga- 
tion throughout  the  year,  but  it  is  obstructed  in  places  by  shoals  and 
rocks  whicn  prevent  any  navigation  except  during  the  summer  high 
water.     The  upper  stretches  are  also  obstructed  by  snags. 

The  plan  of  improvement  contemplates  rock  removal,  the  construc- 
tion of  winjg  dams,  and  snagging. 

Descriptions  of  the  river  and  the  plan  of  improvement  are  given  in 
the  Annual  Report  of  the  Chief  of  Engineers  for  1898,  page  8121. 

There  had  been  no  expenditures  up  to  June  30,  1899. 

During  the  fiscal  year  ending  June  30,  1900,  active  operations  were 
ENG  1900 44 
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carried  on  from  August  24, 1899,  to  April  24, 1900.  The  entire  lower 
half  of  the  river  from  the  mouth  to  Johnson  Creek,  a  distance  of  40t 
miles,  was  gone  over  and  work  done  at  18  different  places  where 
obstructions  existed.  During  the  progress  of  the  work  51  large  rocks 
were  blasted  and  3,907  bowlders  removed  from  the  channel  and  675 
linear  feet  of  wing  dam  built,  making  the  river  navigable  at  a  stage 
about  one  foot  lower  than  it  was  before,  thus  increasing  the  length  of 
the  season  of  navigation  and  making  it  more  easily  navigable  at  all 
stages. 

The  country  adjacent  to  the  Okano^n  River  is  rapidly  developing 
and  filling  up  with  settlers,  and  it  is  important  that  the  improvement 
should  be  completed  as  early  as  practicable.  For  this  reason  it  is 
reconmiended  tnat  the  balance  of  the  funds  required  to  complete  the 
improvement  be  appropriated  at  one  time. 

Exports  <md  imports. 


Year. 

Tons.       Value. 

1899 

1,783 

fl51,415 

July  1,  1899,  balance  unexpended $15,000.00 

June  30,  1900,  amount  expended  during  fiscal  year 12,874.37 

July  1,  1900,  balance  unexpended 2,125.63 

July  1, 1900,  outstanding  liabilities 42. 13 

July  1,  1900,  balance  available 2,083.50 

Amount  (estimated)  required  for  completion  of  existing  project 15, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1902,  in  addition  to  the  balance  available  July  1,  1900 15, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  W  W  9.) 

10.  Pend  OreUle  River.  WcLshmgton. — ^The  first  appropriation  for 
this  work  was  made  in  tne  river  and  harbor  act  ot  March  3,  1899. 
The  Pend  Oreille  River  from  Lake  Pend  OreiUe  down  to  Priest  River 
has  unobstructed  low  depths  of  upward  of  25  feet,  and  from  Priest. 
River  to  Albany  Falls  sufficient  depth  for  river  boats.  Albany  Falls 
totally  obstructs  navigation.  Below  Albany  Falls  there  is  sufficient 
deptli  for  light-draft  navigation  as  far  as  Box  Canyon,  about  100  miles, 
but  it  is  somewhat  interfered  with  by  shoals  and  isolated  rocks.  Nav- 
igation is  entirely  prevented  from  passing  through  Box  Canyon  by 
swift  currents  passing  over  submerged  rocks  and  by  projecting  rocky 
points. 

The  plan  of  improvement  contemplates  the  improvement  of  Box 
Cannon  by  the  removal  of  submerged  rocks  and  the  plowing  off  of  pro- 

S*  cting  rocky  points,  and  the  removal  of  submerged  rocks  between 
ox  Canyon  and  Albany  Falls. 

Descriptions  of  the  river  and  the  plan  of  improvement  are  given  in 
the  Annual  Report  of  the  Chief  of  Engineers  for  1898,  page  3124. 
There  had  been  no  expenditure  up  to  June  30,  1899. 
During  the  fiscal  year  ending  June  30,  1900,  active  operations  were 
carried  on  during  part  of  August,  all  of  September,  October,  and 
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November,  and  part  of  December,  1899,  with  the  result  of  partly  clear- 
ing awav  the  obstructions  in  Box  Canyon.  The  amount  of  rock 
removed  was  7,950  cubic  vards. 

The  work  during  the  nscal  year  resulted  in  little  or  no  benefit  to 
navira-tion,  and  on  account  of  the  character  of  the  improvement  no 
benefit  is  to  be  expected  until  the  improvement  is  completed. 

The  work  is  located  in  an  isolated  localitjr,  with  which  the  only 
means  of  conmaunication  is  by  the  boats  plying  on  the  river.  The 
balance  of  the  work  on  this  improvement  must  be  done  during  the  low- 
water  season  in  the  winter  wnen  the  river  is  frozen.  To  prosecute 
this  work  a  party  must  be  sent  in  late  in  the  fall,  fully  prepared  in 
every  way  to  spend  several  months  without  any  communication  with 
the  outside  world.* 

Exports  and  imporU. 


Year. 


1899. 


Tons.      Value. 


2,617 


$129,677 


July  1, 1899,  balance  unexpended $10,000.00 

June  30, 190O,  amount  expended  during  fiscal  year 8, 739. 71 

July  1, 1900,  balance  unexpended 1,260.29 

Amount  (estimated )  required  for  completion  of  existing  project 20, 000. 00 

Amount  that  can  be  profitably  expenaed  in  fiscal  year  ending  June  30, 

1902,  in  addition  to  the  balance  unexpended  July  1,  1900 10, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897.  . 

(See  Appendix  W  W  10.) 

11.  Kooterud  Rimer ^  Idaho^  hetween  Bomiers  Ferry  and  the  interna- 
tional hownda/ry  Une. — The  portion  of  the  Kootenai  River  for  which 
this  appropriation  is  available  is  about  60  miles  in  length,  has  a  gentle 
current,  and  a  depth  sufficient  for  navigation,  but  was  obstructed  by- 
many  snags  which  had  lodged  in  the  river. 

A  description  of  this  mrt  of  the  river  is  published  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1893,  pages  3456-3458. 

The  plan  of  improvement  is  to  remove  the  snags  in  the  river  and  the 
leaning  trees  on  the  banks  which  are  liable  to  fall  in  and  become  obstruc- 
tions.    The  estimated  cost  of  the  improvement  is  $5,000. 

The  amount  expended  to  June  30,  1899,  was  $4,254.54. 

The  entire  stretch  of  river  included  within  the  limits  of  the  project 
had  been  gone  over  and  cleared  of  snags. 

No  work  was  done  nor  expenditures  made  during  the  fiscal  year  end- 
ing June  30,  1900. 

At  the  time  snagging  operations  were  suspended  the  channel  had 
been  practically  cleared  of  snags,  but  from  the  nature  of  the  stream  and 
the  surrounding  country  it  is  certain  that  other  snags  will  accumulate 
with  every  high  water,  a  he  balance  of  the  appropriation  will  suffice  for 
only  one  more  general  clearing  out  of  the  channel  and  in  a  few  years 
the  stream  will  again  be  filled  with  snags.  With  the  advent  of  the 
railroads  the  importance  of  this  part  of  the  Kootenai  Riveras  a  navi^- 
ble  stream  has  greatly  diminishea,  and  only  an  occasional  boat  now  plies 
on  this  stream,  and  such  boats  as  there  are  are  all  of  British  register. 

As  the  appropriations  amount  to  the  estimated  cost  of  improvement, 
no  recommendation  is  made  in  regard  to  future  appropriations. 
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Exports  and  imports. 


Cal«ndar  year. 

Tons. 

Value. 

1896 

i.eoo 

2,212 

$42,815 

1897 

49,005 

1898 

S;e99 

1899 

80,508 

July  1, 1899,  balance  unexpended $745.46 

July  1, 1900,  balance  imexpended 745. 46 

(See  Appendix  W  W  11.) 

IS.  Flathead  Bi/oer^  Montama^ — The  portion  of  the  Flathead  River 
included  within  the  limits  for  which  this  appropriation  is  available  is 
about  27  miles  in  length.  This  portion  of  tne  nver  is  of  very  gentle 
slope,  running  with  many  turns  through  a  large  area  of  low-lying 
laijds,  and  has  a  minimum  depth  of  about  10  feet,  but  is  obstructed  by 
a  large  number  of  snags  which  have  accumulated  in  the  river. 

The  plan  of  improvement  is  to  remove  the  snags. 

No  estimate  of  the  cost  of  this  improvement  has  been  made,  and 
from  its  nature  none  can  be  made. 

A  description  of  this  work  is  given  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1895,  pages  3480-3484. 

The  amount  expended  to  June  30,  1899,  was  $8,042.51. 

There  were  no  operations  during  the  fiscal  year  ending  June  30, 
1900.     The  only  expenditures  were  tor  pajmente  for  and  care  of  plant 

The  entire  stretch  of  river  embraced  within  the  limits  of  the  project 
has  been  well  cleared  of  snags.  The  funds  on  hand  will  suffice  for  one 
more  general  clearing  of  the  river,  and  as  snags  will  accumulate  after 
a  rise  m  the  river,  further  appropriations  will  be  necessary  if  the  river 
is  to  be  kept  clear. 

Exports  and  imports, 

Ton& 

1898 78 

1899 868 

July  1, 1899,  balance  unexpended $1,957.49 

June  30, 1900,  amount  expended  during  fiscal  year 477. 00 

July  1, 1900,  balance  unexpended 1, 480. 49 

Amount  (estimated)  required  for  completion  of  existing  project Indefinite. 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1902,  in  addition  to  the  balance  unexpended  July  1, 1900 2, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867,  of  section  7  of  the  river  and  harbor  act 

of  1899,  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  W  W  12.) 

EXAMINATION  AND  SURVEY  OF  NEAH  BAY,  WASHINGTON,  MADE  IN  COM- 
PLIANCE WITH   RIVER  AND  HARBOR  ACT  APPROVED  MARCH   3,  1899. 

The  preliminary  examination  and  survey  of  NeaKBay,^  Washinaton^ 
required  b\^  the  river  and  harbor  act  of  March  3,  1899,  were  made  by 
the  local  engineer,  Capt.  Harry  Taylor,  Corps  of  Engineers,  and 
reports  thereon,  dated  April  27  and  December  30,  1899,  respectively, 
suDmitted  through  the  Division  Engineer,  Col.  S.  M.  Mansfield,  Corps 
of  Engineers.     The  locality  is  deemed  by  Captain  Taylor  to  be  worthy 
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of  improvement  by  the  General  Government  and  he  presents  a  plan 
for  improvement  at  an  estimated  cost  of  $1,111,907.50;  but  the  aivi- 
sion  engineer,  while  concurring  in  the  opinion  of  the  local  officer  as  to 
the  worthiness  of  the  improvement,  proposes  a  different  plan,  at  an 
estimated  cost  of  $1,873,154.  The  reports  were  transmitted  to  Con- 
gress and  printed  in  House  Doc.  No.  337,  Fiftj-sixth  Congi*ess,  first 
session.     (See  also  Appendix  W  W  13.) 

EXAMINATIONS    REQUIRED    BY    EMERGENCY    RIVER    AND    HARBOR    ACT 
APPROVED  JUNE  6,  1900. 

The  local  officer  was  also  charged  with  the  duty  of  making  prelim- 
inary examinations  of  the  following  localities,  required  by  the  emer- 
gency river  and  harbor  act  of  June  6,  1900,  and,  if  possible,  reports 
uiereon  will  be  submitted  in  time  for  transmission  to  Congress  at  its 
next  session: 

1.  Kootenai  River  between  Jenni/ngs^  Montana^  and  the  mtemational 
howndary  line^  vnth  a  view  to  remowng  obstructions  to  namgation. 

£,  Taooma  Harbor^  Washington. 

EXAMINATIONS,    SURVEYS,    AND    CONTINGENCIES    OF 
RIVERS   AND    HARBORS. 

For  examinations,  surveys,  and  contingencies  of  rivers  and  harbors 
an  appropriation  of  $200,000  should  be  made,  as  follows: 

For  examinations,  surveys,  and  contingencies,  and  for  incidental  repairs  for  rivers 
and  harbors,  for  which  there  may  be  no  special  appropriation;  for  all  expenses  con- 
nected with  the  inspection  of  bricfges  reported  as  obstractions  to  navi^tion,  with  the 
service  of  notices  required  in  such  cases,  with  the  location  of  harbor  Imes  under  the 
act  of  March  3,  1899;  and  for  expenses  connected  with  thie  examinations  and  reports 
by  officers  of  the  Corps  of  Engineers  and  by  Boards  of  Engineers  upon  i)lans  for 
bridges  authorized  by  law  to  be  built,  and  upon  bridge  bills,  reports  on  which  may 
be  called  for  by  Congress,  $200,000. 

SUPERVISION  OF  THE   HARBOR  OF  NEW  YORK. 

The  supervisor  of  the  harbor  during  the  year  was  Lieut.  Commander 
John  C.  Fremont,  United  States  Navy. 

The  office  of  supervisor  of  the  harbor  of  New  York  was  created  by 
act  of  Congress  api)roved  June  29,  1888.  entitled  "An  act  to  prevent 
obstructive  and  miurious  deposits  witnin  the  harbor  and  adjacent 
waters  of  New  York  City,  b^  dumping  or  otherwise,  and  to  punish  and 
prevent  such  offenses."  This  act  has  been  amended  by  section  3  of 
the  act  of  August  18, 1894,  entitled  "  An  act  making  appropriations  for 
the  construction,  repair,  and  preservation  of  certain  public  works  on 
rivers  and  harbors,  and  for  other  purposes,"  by  which  amendment  the 
functions  and  powers  of  the  officer  have  been  ^eatly  enlarged.  Addi- 
tional duties  are  also  conferred  on  the  supervisor  by  section  2  of  the 
last-named  act. 

Under  the  provisions  of  section  5  of  the  act  of  June  29,  1888,  a  line 
officer  of  the  Navy  is  designated  to  discharge  the  duties  created  by  the 
act  under  the  direction  of  the  Secretary  of  War.  On  May  23,  1889, 
the  Secretary  of  War  directed  that  all  commimications  in  connection 
with  these  duties  should  be  addressed  to  him  through  this  office,  and 
on  February  1, 1890.  he  further  directed  that  the  powers  conferred 
upon  him  by  the  act  snould  be  exercised  through  the  Chief  of  Engineers. 
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The  report  of  Lieutenant-Commander  Fremont  for  the  fiscal  year 
ending  June  30,  1900,  is  submitted  as  Appendix  XX.  The  report 
gives  a  detailed  and  most  interesting  description  of  the  important  duties 
performed  under  the  direction  of  the  supervisor  of  New  York  Harbor, 
and  makes  reconmnendations  as  to  further  legislation  desirable  in  the 
interests  of  the  work  being  performed. 

EstiiJiates  for  the  fiscal  year  endinq  June  30^  190S. — ^The  estimates  of 
funds  required  for  this  service  for  the  fiscal  year  ending  June  30, 1902, 
is  given  m  the  above-mentioned  report,  as  follows: 

For  pay  of  inspectors,  deputy  inspectors,  office  force,  and  expenses  of  office.  $10, 260 
For  pay  of  crews  and  maintenance  of  five  steam  tugs  and  three  launches ...    5S,  340 
For  electric  plant  and  steam  steering  gear  and  installing  same  and  generally 
overhauling  and  repairing  steam  tngNimrod 4, 200 

Total 72,800 

MISSISSIPPI    RIVER    COMMISSION. 

The  M  ississip|)i  River  Commission,  constituted  by  act  of  Congress  of 
Jmie  28, 1879,  is  in  charge  of  the  improvement  of  the  Mississippi  River 
from  Head  of  Passes  to  the  mouth  of  the  Ohio  River,  incluaing  the 
rectification  of  Red  and  Atchafalaya  rivers  at  their  junction  with  the 
pi,  the  building  of  levees,  and  the  improvement  of  the  several 


harbors  for  which  specific  appropriations  have  been  made,  with  the 
exception  of  the  harbor  of  Vicksburg  and  the  mouth  of  Yazoo  River. 
It  is  also  charged  with  the  survey  of  the  Mississippi  River  from  B^esA 
of  Passes  to  its  head  waters. 

The  Commissioners  during  the  past  fiscal  year  were:  Col.  G.  L.  Gil- 
lespie, Corps  of  Engineers,  president;  Lieut.  Col.  AmosStickney,  Corps 
of  Engineers;  Maj.  Thomas  H.  Handbury,  Corps  of  Engineers;  B.  M. 
Harrod,  Robert  S.  Taylor,  Henry  L.  Marindin,  assistant,  United  States 
Coast  and  Geodetic  Survey,  and  J.  A.  Ockerson. 

The  report  of  the  Commission  upon  the  operations  under  its  charge 
during  the  fiscal  year  ending  June  30,  1900,  is  submitted  as  Appen- 

The  work  of  the  Commission  is  carried  on  under  "the  direction  of 
the  Secretary  of  War  in  accordance  with  the  plans,  specifications,  and 
reconmiendations  of  the  Mississippi  River  Commission,  as  approved  by 
the  Chief  of  Engineers,"  and  the  work  contemplated  bylaw  is  the  gen- 
eral improvement  of  the  river,  the  building  and  repairing  of  levees,  and 
surveys,  the  ''improvement,  surveys,  building,  and  repair  of  levees  to 
be  made  and  earned  on  in  such  manner  as  in  their  opinion  shall  best 
improve  navigation  and  promote  the  interests  of  commerce  at  all  stages 
of  the  river. '° 

The  project  of  the  Commission  adopted  in  Januarv,  1896,  contem- 
plates the  building  of  levees,  the  annual  dredging  of  clmnnels  through 
the  shoal  places,  and  such  minor  bank  work  as  may  be  necessary  for  the 

f)revention  of  cut-oflfs,  and  the  protection  of  harbors  and  threatened 
evee  lines  of  exceptional  importance. 

Memphis  Harbor^  TetiTiessee, — ^The  river  and  harbor  act  approved 
March  3, 1899,  provided  for  an  examination  of  Memphis  Haroor  to  be 
made  by  the  Mississippi  River  Commission,  and  directed  that  report 
be  made  as  to  what  improvement,  if  any,  should  be  made  to  remove 
the  bar  in  front  of  the  city  of  Memphis,  together  with  the  cost  thereof. 
The  report  thus  called  for  was  submittea  by  the  Conuuission  in  its 
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last  annual  report,  and  may  be  found  printed  on  page  3292  et  seq.  of 
the  Annual  Report  of  the  Chief  of  Engineers  for  1899. 

The  emergency  river  and  harbor  act  approved  June  6, 1900,  provided 
for  preliminary  examination  and  survey  of  the  Mississippi  River 
between  the  highlands  near  the  city  of  Hickman,  in  the  State  of  Ken- 
tucky, and  Slough  Landing,  in  L^ke  County,  in  tne  State  of  Tennessee, 
with  a  view  to  constructing  such  works  as  may  be  required  to  prevent 
overflows  along  said  section  of  the  river,  such  examination  and  survey 
to  be  made  under  the  direction  of  the  Mississippi  River  Comuiission. 
It  is  expected  that  the  report  thereon  will  be  submitted  in  time  for 
transmission  to  Congress  at  its  next  session. 

EstimateH  ftrr  the  fiscal  yea/r  endmg  Jv/ne  30^  1902. — ^The  following 
estimate  of  funds  required  for  carrying  on  the  works  under  its  charge 
for  the  year  ending  June  30,  1902,  is  submitted  by  the  Commission: 

Forcontimiing  the  improvement  of  the  Mississippi  River  from  Head  of 
Passes  to  the  mouth  of  the  Ohio  River,  includmg  salaries  and  clerical, 
oflSce,  traveling,  and  miscellaneous  expenses  of  the  Mississippi  River 

Commission $3, 000, 000 

Improving  harbor  at  New  Madrid,  Mo 20, 000 

Protection  of  banks  at  or  near  Caruthersvilie,  Mo 50, 000 

Improving  harbor  at  Memphis,  Tenn 100, 000 

Improving  harbor  at  Memphis,  Tenn.  (at  Wolf  River) 30, 000 

Improving  harbor  at  Helena,  Ark 20, 000 

Improving  harbor  at  Greenville,  Miss 50, 000 

Protection  of  banks  at  Delta  Point,  La 120,000 

Improving  harbor  at  Natchez,  Miss. ,  and  Vidalia,  La 150, 000 

Rectification  of  Red  and  Atchafalaya  rivers,  Louisiana 50, 000 

Improving  harbor  at  New  Orleans,  La 300, 000 

Total 3,890,000 

MISSOURI   RIVER  COMMISSION. 

The  Missouri  River  Commission,  constituted  'by  act  of  Congress  of 
July  5, 1884,  is  in  charge  of  the  improvement  and  surveys  of  me  Mis- 
souri River  below  Sioux  City,  Iowa. 

The  Conunissioners  during  the  past  fiscal  year  were:  Lieut.  Col. 
Amos  Stickney ,  Corps  of  Engmeers,  president;  Mai.  Thomas  H.  Hand- 
bury,  Corps  of  Engmeers;  Maj.  W.  L.  Marshall,  Corps  of  Engineers; 
Garland  C.  Broadhead,  and  C.  L.  Chaffee. 

The  river  and  harbor  act  of  August  18,  1894,  in  making  appropria- 
tions for  improvement  of  GrasconaSe  and  Osage  rivers,  Missouri,  pro- 
vided that  the  funds  should  be  expended  by  flie  Missouri  River  Com- 
mission, and  the  work  of  improving  these  streams  has  since  been 
carried  on  under  its  direction. 

The  report  of  the  Commission  upon  operations  under  its  charge 
during  the  fiscal  year  ending  June  30,  1900,  is  submitted  as  Appen- 
dix ZZ. 

The  systematic  plan  under  which  the  Commission  is  working,  to  such 
an  extent  as  the  appropriation  acts  permit,  is  that  of  the  permanent 
improvement  of  the  river  in  reaches,  commencing  at  the  lowest  reach, 
as  provided  for  by  law.  It  is  only  by  the  application  of  appropriations 
to  such  systematic  work  that  the  improvement  of  the  Missouri  River 
can  be  accomplished.  Allotments  from  the  appropriations  for  work  in 
detached  localities  can  do  but  little  good  at  such  points,  and  all  such 
allotments  interfere  materially  with  the  progress  of  the  systematic 
improvement,  increase  its  cost,  and  postpone  the  time  when  commerce 
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will  commence  to  reap  full  benefit  from  the  improvement.  In  fact,  it 
can  be  stated  that  unless  the  appropriations  tor  this  river  can  be  so 
made  as  to  permit  its  expenditure  for  the  systematic  improvement  of 
the  river  rather  than  to  require  subdivision  and  expenditure  in  many 
special  localities,  the  appropriation  might  as  well  be  omitted  so  far  as 
tne  interests  of  navigation  are  cx>ncerned.  If  the  systematic  improve- 
ment is  to  continue  in  the  interest  of  navigation  and  commerce,  the 
annual  general  appropriation  should  be  us€^  onl^  on  such  systenoatic 
improvement,  and  anv  detailed  localities  which  it  is  desired  to  have 
protected  or  improved  should  be  provided  for  by  special  appropriations 
for  such  localities. 

Esth/vate^  for  the  fiscal  year  endina  June  30^  190^, — ^The  following 
estimate  of  lunds  required  for  carrymg  on  the  works  under  its  charge 
for  the  year  ending  June  30, 1902,  is  submitted  by  the  Commission: 

Improving  Missouri  River  from  mouth  to  Sioux  City,  Iowa,  including 
office  and  traveling  expenses  and  salaries  of  commission,  surveys, 
gauges,  physical  data  and  publications,  operating  snag  boat^  and  sys- 
tematic improvement  of  first  reach $1, 000, 000 

Improving  Osage  River,  Missouri: 

For  works  of  improvement $20, 000 

For  maintenance  of  improvement 6, 000 

25,000 

Improving  Grasconade  River,  Missouri: 

For  works  of  improvement 10, 000 

For  maintenance  of  improvement 6,000 

15,000 

1,040,000 
CALIFORNIA   DEBRIS   COMMISSION. 

Act  of  Congress  approved  March  1, 1893,  provided  for  the  establish- 
ment of  the  California  Debris  Commission,  to  consist  of  three  officers 
of  the  Corps  of  Engineers,  appointed  by  the  President,  with  the  con- 
currence of  the  Senate,  whose  functions  relate  to  hj^draulic  mining  in 
the  territory  dmined  by  the  Sacramento  and  San  Joaquin  river  systems 
in  California.  The  Commission  is  empowered  and  required  to  adopt 
plans  for  improving  the  navigation  or  the  rivers  in  the  systems  men- 
tioned, to  project  and  construct  works  for  impounding  detritus  and 
f)reventing  the  deterioration  of  the  rivers  from  the  deposit  of  hydrau- 
ic  mining  and  other  debris,  and  to  devise  means  and  issue  permits  for 
resuming  and  carrying  on  hydraulic  mining  operations  under  condi- 
tions that  will  not  iniure  other  interests  in  me  State.  The  powers  of 
the  Commission,  methods  of  procedure,  etc.,  are  prescribed  in  the  act 
in  detail. 

The  Commissioners  during  the  past  fiscal  year  were  Col.  S.  M.  Mans- 
field, Lieut.  Col.  W.  H.  Heuer,  and  Capt.  Herbert  Deakyne,  Corps  of 
Engineers. 

During  the  year  the  Commission  has  permitted  hydraulic  mining,  to 
be  carried  on  subject  to  the  restrictions  imposed  by  law,  and  has 
matured  and  submitted  a  plan  (printed  in  House  Doc.  No.  431,  Fifty- 
sixth  Congress,  first  session,  and  also  submitted  as  a  part  of  Appendix 
A  A  A  of  this  report)  for  the  construction  of  a  system  of  works  in  the 
Yuba  River  designed  to  protect  the  Sacramento  and  Feather  rivers 
from  injury  by  the  debris  now  in  the  Yuba. 

The  report  of  the  Commission  upon  its  operations  during  the  fiscal 
year  ending  June  30, 1900,  is  submitted  herewitJi  as  Appendix  AAA. 
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Estimate  for  the  fiscal  year  endmg  June  30^  190S. — ^The  Commission 
submits  an  estimate  of  $15,000  as  the  amount  required  for  payment  of 
the  necessary  expenses  connected  with  the  work  under  its  charge  dur- 
ing the  fiscal  year  ending  June  30,  1902. 

BRIDGING  NAVIGABLE  WATERS  OF  THE  UNITED  STATES. 

Plans  and  maps  of  locations  of  the  following  bridges,  proposed  to 
be  erected  under  the  authority  of  special  acts  of  Congress,  have  been 
examined,  with  a  view  to  protection  of  the  interests  of  navigation,  and 
have  been  approved  by  the  Secretary  of  War,  as  provided  bjr  the  acts; 
and  the  local  engineer  officers  have  been  furnished  with  copies  of  the 
instruments  of  approval  and  drawings  showing  plans  and  locations, 
and  chained  with  the  supervision  of  me  construction  of  the  bridges  so 
far  as  necessary  to  see  that  they  are  built  in  accordance  wifii  the 
approved  plans: 

1.  Bridges  of  Escambia  Qmrdy^  Ala.^  a/yross  Conecuh  Rimer  at 
Hendleys  Ferry ^  nea/r  Brewerton^  amd  at  Parkers  Ferry, — The  con- 
struction of  these  bridges  was  authorized  by  act  of  Congress  approved 
March  2, 1899.  Plans  and  maps  of  location  were  submitted  September 
19,  1899;  approved  bv  the  Secretary  of  War  October  16,  1899. 

2.  Bridge  of  the  JXutlamd-  Canxidian  Railroad^  Company  across  Lake 
Champlavn  hetween  AUmrg^  Vt.j  and  Champlain^  Jy.  Yij  at  Bouse 
Point, — ^Plans  and  map  of  location  of  this  bridge,  proposed  to  be 

built  under  authority  of  act  of  Congress  approved  February  4,  1899, 
were  submitted  November  29, 1899;  approved  by  the  Secretary  of  War 
Februai-y  10,  1900. 

3.  Bridge  of  the  Union  Rail/road  Compamy  across  Monongahela 
River  hetween  Mifflin  and  RanMn^  Pa,  {at  Carrie  Furnaces), — ^The 
construction  of  this  bridge  was  authorized  by  act  of  Confess 
approved  March  2,  1900.  Plans  and  map  of  location  were  submitted 
January  31, 1900;  approved  by  the  Secretary  of  War  March  10,  1900. 

If,,  Bridge  of  the  city  of  Drayton,^  N,  Dak,,,  across  Red  River 
of  the  North, — Plans  and  map  of  location  of  a  bridge  proposed  to  be 
constructed  at  this  place  under  authority  of  an  act  or  Congress  ap- 

E roved  February  28, 1900,  were  submitted  March  30,  1900;  approved 
y  the  Secretary  of  War  April  18, 1900. 

6,  Bridge  of  Mr.  Frank  Hitch  across  Fishing  Creek,,  North  Caro- 
lina,— ^The  construction  of  this  bridge  was  authorized  by  act  of 
Congress  approved  March  1,  1900.  Plans  and  map  of  location  were 
submitted  Januaiy  12, 1900;  approved  by  the  Secretaiy  of  War  April 
30, 1900. 

6,  Bridge  of  the  city  of  Cambridge,,  Mass.  {West  Boston  Bridge),, 
across  Charles  River  hetmeen  Boston  amd  Camhridge.  Mass, — By  act  of 
Congress  approved  March  29,  1900,  a  drawless  brio^e  was  authorized 
to  be  constructed  at  this  locality,  to  replace  the  existing  structure,  and 

Slans  for  such  a  bridge  were  submittea  May  26, 1900;  approved  by  the 
ecretary  of  War  June  5,  1900. 

7,  Bridge  of  the  Ohio  Valley  Electric  Railway  Com/pany  across  Big 
Sandy  River  from  Kenova,,  W,  Va,^  to  Catlettslmrg^  Ky, — ^Iiie  construc- 
tion of  this  bridge  was  authorized  bv  act  of  Congress  of  April  30, 1900. 
Plans  and  map  of  location  were  submitted  May  3,  1900;  approved  by 
the  Secretaiy  of  War  June  12, 1900. 
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8.  Bridge  of  the  Shreveport  and  Red  River  VaUey  Railway  Com- 
vany  octosh  Ued  River  at  or  near  Alexandria^  La, — ^Plans  and  map  of 
location  for  a  bridge  at  this  place,  to  be  built  under  authority  of  act 
of  Congress  approved  April  12,  1900,  were  submitted  June  9,  1900; 
approved  by  the  Secretary  of  War  June  15,  1900. 

9.  Bridge  of  the  Mmnesota  and  Onta/rio  Bridge  Compam,y  across 
Rainy  River ^  Minnesota, — Construction  of  this  bridge  was  authorized 
by  act  of  Congress  of  March  9,  1900.  Plans  and  map  of  location  were 
submitted  May  8,  1900;  approved  by  the  Secretary  of  War  June  22, 
1900. 

10.  Bridge  of  Tallahatchie  Cownty,,  Miss,,,  a/yross  TaUahaichie  River 
near  Swan  Lake, — Plans  and  map  of  location  for  a  bridge  at  this  place, 
proposed  to  be  built  under  authority  of  act  of  Congress  approved  April 
30,  1900,  were  submitted  November  24,  1899;  approved  by  the  Secre- 
tary of  War  June  25,  1900. 

11.  Bridge  of  the  Natchitoches  Railway  and  Construction  Company 
across  Red  Ri/ver  at  Oramd  Ecore^  La, — ^The  construction  of  this  bridge 
was  authorized  by  act  of  Congress  approved  March  1,  1900.  Plans 
and  map  of  location  were  submitted  April  26,  1900;  approved  by  the 
Secretary  of  War  June  25, 1900. 

12.  Bridge  of  the  St,  Charles  amd  St.  Louis  County  Bridge  Company 
across  Missown  Riv^  at  St.  Charles,,  Mo. — Construction  of  this  bridge 
was  authorized  by  act  of  Congress  approved  June  3, 1896,  as  amended 
by  acts  of  May  28,  1898,  and  January  27,  1900.  Plans  and  niap  of 
location  were  submitted  April  11,  1900;  approved  by  the  Secretary  of 
War  June  27,  1900. 

IS,  In  addition  to  the  above,  plans  were  submitted  December  13, 1899, 
by  the  Cajpe  Nome  Transportation,^  Bridge  and  Develovment  Company 
JOT  a  hndge  across  Snake  River  at  Nome  City,,  Alaska,,  and  were 
approved  by  the  Secretary  of  War  May  21,  1900.  The  construction 
or  this  bridge  was  authorized  by  act  of  Congress  approved  May  4, 
1900. 

Under  the  provisions  of  section  9  of  the  river  and  harbor  act 
approved  March  3,  1899,  bridges  may  be  built  over  navigable  waters 
entirely  within  the  limits  of  any  State,  under  the  authority  of  legisla- 
tive enactment  of  such  State,  when  the  plans  and  locations  of  the 
structures  are  approved  by  the  Secretary  oi  War.  Plans  and  maps  of 
locations  of  the  lollowing  bridges  proposed  to  be  erected  under  these 
provisions  have  been  examined,  with  a  view  to  protection  of  the 
interests  of  navigation,  and  have  been  approved  by  the  Secretary  of 
War;  and  the  local  engineer  officers  have  been  furnished  with  copies 
of  the  drawings  and  instruments  of  approval,  and  charged  with  the 
supervision  of  construction  of  the  briages  so  far  as  necessary  to  see 
that  thejr  are  built  in  accordance  with  the  approved  plans: 

1.  Bridge  of  the  city  of  Boston  ( Chdsea  Bridge)  across  Mystic  River 
between  Boston  and  Chelsea,,  Mass. — Plans  for  rebuilding  the  draw  of 
this  bridge  and  constructing  a  temporary  bridge  for  use  while  the  draw 
is  being  rebuilt  were  submitted  August  10,  1899;  approved  by  the 
Secretary  of  War  September  7,  1899. 

Plans  tor  the  extension,  north,  of  the  draw  pier  of  this  bridge  were 
submitted  June  8,  1900;  approved  by  the  Secretary  of  War  June  29, 
1900. 

^.  Bridge  of  St.  Martin  Parish^  La. ,  axyross  Bayou  Teche  at  Bulliards 
CJwf.— Plans  and  map  of  location  were  submitted  August  15,  1899; 
approved  by  the  Secretary  of  War  September  11, 1899. 
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3.  Bridge  of  Mr.  J,  B.  L&oert  across  Bayou  Teche  at  St.  Johns  nan- 
tatton^  parish  of  St.  Martin^  La. — Plans  and  map  of  location  were 
submitted  August  17,  1899;  approved  by  the  Secretary  of  War  Sep- 
tember 11,  1899. 

^  Bridge  of  the  Highland  Park  Bridge  Company  across  Alleqheny 
JRi/ver  from  a  point  at  or  near  Highland  Park.,  Pittshirg.,  Pa..,  to 
Sfiarpshirg^  Pa. — ^Plans  and  map  of  location  were  submitted  August 
21,  1899;  approved  by  the  Secretary  of  War  September  13, 1899. 

6.  Bridge  of  King  County^  Wash.^  across  Snoqualmie  Hive?'  at 
Novelty.— Ph.ns  and  map  of  location  were  submittea  August  22, 1899; 
approved  by  the  Secretary  of  War  September  14,  1899. 

6.  Bridge  of  the  city  oj  Milwaukee,  nzs.^  across  Kinnichinnic  River 
at  Lincoln  wDeivae. — Plans  for  reconstructing  the  existing  bridge  at 
thisplace  were  submitted  August  30, 1899;  approved  by  the  Secretary 
of  War  September  21, 1899. 

7.  Bridge  of  the  city  of  Mihoavkee.,  Wis.^  across  MihcavJcee  Ri/ver  al 
Broadway. — Plans  for  rebuilding  the  existing  bridge  at  this  place 
were  submitted  August  30,  1899;  approved  by  the  ^cretary  of  War 
September  21,  1899. 

8.  Bridge  of  the  Lake  Shore  and  Michigan  Southern  Railway  Com- 
jHiny  across  Maumee  RiA)er  at  Toledo.,  Ohio. — Plans  for  a  bridge  to 
replace  the  existing  structure  at  this  place  were  submitted  September 
8, 1899;  approved  Dv  the  Secretary  of  War  September  27,  1899. 

9.  Bridge  of  the  jLouisviUe  and  Nashville  Railroad  Company  across 
Tmsas  Ri/ver  near  Mobile.^  Ala. — Plans  for  the  reconstruction  of  the 
existing  bridge  at  this  locality  were  submitted  August  11,  1899;  ap- 
proved by  the  Secretary  of  War  September  28,  1899. 

10.  Bridge  of  WahJkahum  County .^  Wash.,  across  Deep  River. — 
Plans  and  map  of  location  were  submitted  July  15,  1899;  approved 
by  the  Secretary  of  War  October  11, 1899. 

11.  Bridge  of  Sacramento  Cotmty^  Col..,  across  Georgiana  Slough 
at  Walnut  Grove. — Plans  and  map  of  location  were  submitted  August 
7,  1899;  approved  by  the  Secretary  of  War  October  17,  1899. 

12.  inage  of  the  Kansas  City^  Sh/reveport  and  Gulf  Railway  Com- 
pany a^yross  Jaouston  River  in  Ccdcasieu  Parish.,  La. — Plans  for  a 

oridge  to  replace  the  existing  structure  at  this  place  were  submitted 
September  30,  1899;  approved  by  the  Secretary  of  War  October  18, 
1899. 

13.  Bridge  of  the  Baltimore  and  Ohio  Railroad  Company  across 
Calumet  River  at  South  Chicago^  HI. — ^Plans  for  the  reconstruction  of 
tiie  existing  bridge  at  this  place  were  approved  by  the  Secretary  of 
War  March  1,  1894  (see  Annual  Report  of  the  Chief  of  Engineers  for 
1894,  p.  430).  Application  for  permission  to  change  the  location  of 
pier  of  this  bridge  was  made  by  the  company  October  5,  1899;  ap- 
proved hy  the  Secretarv  of  War  October  26, 1899. 

IJi^  Bridge  of  the  Clea/rwater  Short  Lims  Railway  Company  a/^oss 
Clearwater  Rwer^  near  Kamiah.,  Idaho. — ^Plans  and  map  of  location 
were  submitted  September  26,  1899;  approved  by  the  Secretary  of 
War  October  25, 1899. 

16.  Bridge  of  the  Ohio  and  Kentucky  Railway  Company  across  the 
North  Fork  ofKent/ucky  River. — Plans  and  map  of  location  were  sub- 
mitted Octolier  18, 1899;  approved  by  the  Secretary  of  War  October 
27, 1899. 

16.  Bridge  of  the  CarroUton  Electric  Railway  amd  Bridge  Company 
across  Kentucky  Ri/oer  at  CarroUton^  Ky. — Plans  and  map  of  location 
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were  submitted  August  29,  1899;  approved  by  the  Secretary  of  War 
Novembei  10, 1899. 

n.  Bridge  of  King  County^  Wash.,  across  Srvoqualmie  River,  near 
Tolt. — ^Plans  and  map  of  location  were  submitted  October  23,  1899; 
approved  by  the  Secretarv  of  War  November  22,  1899. 

18.  Bridge  of  the  Charleston  ConsoUda/ted  Railway,  Gas  a/nd  Electric 
Corwpany  {successor  to  the  Cha/rlesUm  and  Seashore  KaH/road  Corrwany) 
across  Breach  Iidet,  South  Carolina,  hetnjoeen  SvUvoan  IsUmd  andl/mg 
Island. — Plans  for  construction  of  this  bridge  were  approved  by  the 
Secretanr  of  War  July  6, 1898  (see  Annual  Import  of  the  Chief  of  En- 
gineers for  1898,  p.  536),  upon  condition  that  the  drawspan  be  increased 
to  a  width  of  40  feet  by  March  1,  1899.  This  condition  was  not  com- 
plied with,  and,  attention  having  been  called  to  the  matter,  the  com- 
pany September  20,  1899,  askea  to  be  relieved  of  this  requirement; 
approved  by  the  Secretary  of  War  November  29, 1899. 

19.  Bridge  of  the  city  of  Hoquima,  Wash.,  o/cross  Hoqidam  River. — 
Plans  and  map  of  location  were  submitted  November  27,  1899; 
approved  by  the  Secretary  of  War  December  19,  1899. 

20.  Bridge  of  the  Bergen  County  Traction  Company  across  HaxJcen- 
sack  Rvoer  at  Backensack,  N.  J. — Plans  and  map  of  location  were 
submitted  December  20,  1899 ;  approved  by  the  Secretary  of  War 
January  4,  1900. 

21.  bridge  of  the  townships  of  Spri/ngwells  and  Ecorse,  Mich., 
o/cross  Rouge  River  at  Fort  street. — Plans  for  a  bridge  at  this  locality, 
to  replace  an  existing  structure,  were  submitted  November  10,  1899; 
approved  by  the  Secretary  of  War  Januaiy  5,  1900. 

22.  Bridge  of  Mobile  County,  Ala.,  across  Three-mile  Creek,  near 
Mobile,  Ala. — Plans  and  map  of  location  were  submitted  October  14, 
1899 ;  approved  bv  the  Secr^taryof  War  January  18,  1900. 

23.  Bridge  of  the  city  of  New  York  (Bridge  No.  3)  across  East  River, 
New  York. — ^Plans  ana  map  of  location  were  submitted  December  2, 
1899 ;  approved  bv  the  Secretary  of  War  January  29,  1900. 

^^  Bridge  of  the  Clea/rwaler  Valley  Railroad  Company  across  Clear- 
water Rimer,  near  the  mouth  of  Lapwai  Creek,  Idaho. — ^rlans  and  map 
of  location  were  submitted  January  10, 1900 ;  approved  by  the  Secre- 
tary of  War  January  30,  1900. 

26.  Temporary  hndge  of  the  city  of  Boston,  Mass.,  across  Mystic 
Ri/oer. — ^Plans  for  a  bridge  to  replace  the  existing  structure  at  this 
place  (Maiden  Bridge)  were  approved  by  the  Secretary  of  War  August 
12,  1899  (see  Annual  Report  of  the  Chief  of  Engineers  for  1899,  p. 
623).  Plans  for  a  temporary  bridge  for  use  during  the  reconstruction 
of  the  Maiden  Bridge  were  submitted  October  20, 1899 ;  approved  by 
the  Secretary  of  War  November  4,  1899.  Alternate  plans  for  the 
temporary  bridge  were  submitted  January  13,  1900 ;  approved  by  the 
Secretary  of  War  January  30,  1900. 

26.  Bridge  of  the  Norfolk  Railway  amd  Light  Compa/ny  across  Tan- 
ners Creek,  near  Norfolk,  Va. — ^Plans  and  map  of  location  were  sub- 
mitted January  30, 1900 ;  approved  by  the  Secretary  of  War  February 
15, 1900. 

27.  Bridges  of  the  Owyamdot  VaUey  Ranlway  Commmy  across  Ovy- 
a/ndot  Rvoer,  West  Virginia. — ^Plans  and  maps  of  location  for  two 
bridges,  14i-  miles  and  20i  miles,  respectively,  above  the  mouth  of  the 
Guyandot,  were  submitted  March  3,  1900;  approved  by  the  Secretary 
of  War  March  24,.  1900. 

28.  Bridge  of  Emg  Comity,  Wash.,  across  Dwwamdsh  Ri/oer. — ^Plans 
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and  map  of  location  were  submitted  March  7,  1900;  approved  by  the 
Secretary  of  War  March  29,  1900. 

S9.  Bridge  of  the  New  York  Bay  Railroad  Compamj  axjross  Pamdc 
Rimer ^  New  Jersey. — Plans  and  map  of  location  were  siiomitted  March 
2,  1900:  approved  by  the  Secretary  of  War  March  81,  1900. 

30.  Bnage  of  the  Pittsburg  and  Lake  Erie  Rail/road  Compam/  across 
the  hojck  cha/nrveL  of  Ohio  Rvoer^  from  Flenivng  Park  to  head  ojNetxiUe 
Island^  PeiinsyVoamia. — Plans  and  map  of  location  were  submitted  April 
16, 1900;  approved  by  the  Secretary  of  War  May  16,  1900. 

31.  Bridge  of  the  city  of  Chicago  across  the  South  Branch  of  Chicago 
Ri/ver  at  Canat street. — Plans  for  a  bridge  to  replace  the  existing  struct- 
ure at  this  place  were  submitted  May  9,  1900;  approved  by  the  Sec- 
retary of  War  May  18^  1900. 

32.  Bridge  of  the  Morris  and  Essex  Rail/road  Compamy  OjCtoss  Hack- 
ensaxik  Rvoer^  ifew  Jersey. — ^Plans  for  a  bridge  to  replace  the  existing 
structure  at  this  locality  were  submitted  May  3,  1900;  approved  by 
the  Secretary  of  War  May  21,  1900. 

33.  Bridge  of  the  city  of  Milwaukee.,  Wis.,  across  Jfihoaukee  River, 
connecting  Gra/nd  a/venue  and  Wisconsin  street^  MUwamkee. — ^Plans  for 
reconstruction  of  the  existing  bridge  at  this  place  were  submitted 
May  22,  1900;  approved  by  the  Secretary  of  War  June  5,  1900. 

5!^  Bridge  ojthe  Pittshirg  and  Lake  Erie  RoMroad  Com^amy  across 
the  hack  cKannd  of  Ohio  Ri/ver  ai,  the  lower  end  of  NeoiUe  Islamd, 
Pennsylvam,ia. — Plans  and  map  of  location  were  submitted  May  21, 
1900;  approved  by  the  Secretary  of  War  June  12,  1900. 

36.  bridge  of  the  city  of  Boston,  Mass.,  across  Fort  Point  Channel 
{Broadway  Bridge). — Plans  for  rebuilding  portions  of  the  pier  of  this 
bridge  were  submitted  May  22,  1900;  approved  by  the  Secretary  of 
War  June  14, 1900. 

36.  Bridae  of  the  city  of  Chicago,  Pll.,  across  Cahimet  Ri/ver  at 
NindV'fiftk  street. — Plans  for  reconstructing  the  existing  bridge  at 
this  place  were  submitted  June  8,  1900;  approved  by  the  Secretary  of 
War  June  15,  1900. 

«?/•  Bridae  of  Burlvngton  Cctmty,  N.  J.,  across  Rancocas  Creek  at 
DeLa/nco. — flans  for  rebuilding  the  existing  bridge  at  this  place  were 
submitted  June  13,  1900;  approved  by  the  Secretary  of  War  June 
25,  1900. 

38.  Bridge  of  Benton  Cownty,  Oreg.,  across  Long  Tom  Ri/ver  at 
Bundys. — Plans  and  map  of  location  were  received  January  29,  1900; 
approved  by  the  Secretary  of  War  February  2,  1900.  The  bridge  as 
constructed  proving  unsatisfactory,  new  plans  were  submitted  June  8, 
1900;  approved  by  the  Secretory  of  War  June  26,  1900. 

39.  Bridge  of  the  California  and  Northern  Railway  CompaTiy  across 
the  Eureka  Slouoh,  in  Humiboldt  County,  Col. — Plans  and  map  of 
location  were  submitted  May  29,  1900;  approved  by  the  Secretary 
of  War  June  29,  1900. 

Under  the  provisions  of  section  18  of  the  river  and  harbor  act 
approved  March  3,  1899,  relating  to  bridges  obstructing  navigation, 
plans  for  alteration  of  the  following  brieve,  so  as  to  render  naviga- 
tion through  or  under  it  reasonably  free  and  unobstructed,  have 
been  examined  and  approved  by  the  Secretary  of  War,  and  the  local 
engineer  officer  has  been  fui'nished  with  copies  of  the  plans  and 
instruments  of  approval  and  charged  with  supervision  of  the  work  of 
alteration  so  far  as  necessary  to  see  that  the  approved  plans  are  com- 
plied with: 
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Bridge  of  the  Chicago  and  West  Michigan  Railway  Cofiwany  {Pere 
Marquette  Rail/road)  a^cross  Kala/nuizoo  Rvver  at  New  Ricnmond^ 
Mich. — Plans  for  alteration  of  this  bridge  in  compliance  with  notice  of 
the  Secretary  of  War  of  April  17,  1899,  were  approved  by  the  Secre- 
tary of  War  June  13,  1899  (see  AnniuU  Report  of  the  Chief  of 
Engineers  for  1899.  p.  624).  The  company  havmg  failed  to  make  the 
alterations  within  tne  time  specified,  a  new  notice  dated  November  1, 
1899,  requiring  the  bridge  to  be  provided  with  a  draw  having  a  clear 
width  of  opening  over  the  main  channel  of  the  river  of  not  less  than  40 
feet,  measured  at  right  angles  to  the  current,  was  served  on  the  com- 
pany November  6,  1899.  flans  for  altering  the  bridge  as  required  by 
the  Department  were  received  March  1,  1900,  and  accepted  by  the 
Secretary  of  War  March  13,  1900,  as  satisfactory. 

BRIDGES    OBSTRUCTING   NAVIGATION. 

Under  the  requirements  of  section  18  of  the  river  and  harbor  act 
approved  March  3,  1899,  the  Secretary  of  War  notified  the  persons, 
corporations,  or  associations  owning  or  controlling  certain  bridges 
obstructing  navi^tion,  after  giving  them  a  reasonable  opportunity  to 
be  heard,  to  so  alter  said  brieves  as  to  render  navigation  throujgh  or 
under  them  reasonably  free,  easy,  and  unobstructed,  specifying  in  the 
notice  the  alterations  reouirted  to  be  made  and  prescribing  a  reasonable 
time  in  which  to  make  tnem,  as  follows: 

1,  Bridge  of  the  Chiaigo  and  West  Michigan  Railway  Company 
across  Kalamazoo  River  at  New  Richmond^  Jmch, — Notice  dated  April 
17,  1899,  to  alter  this  bridge  was  served  on  the  company  May  8,  1899 
(see  Annual  Report  of  the  Chief  of  Engineers  for  1899,  p.  625),  but 
the  company  having  failed  to  alter  the  bridge  within  a  reasonable  time 
a  new  notice,  dated  November  1,  1899,  was  served  on  the  company 
November  6,  1899.  Alterations  required:  To  construct  a  draw  in  said 
bridge  having  a  clear  width  of  opening  over  the  main  channel  of  the 
river  of  not  less-  than  40  feet  measured  at  right  angles  to  the  current 
Altei'ations  to  be  completed  on  or  before  one  hundred  and  ten  days 
from  date  of  service  of  notice.  February  23,  1900,  the  Secretary  of 
War  extended  to  July  15,  1900,  the  time  for  completing  alterations 
required. 

2,  Bridge  of  the  city  of  New  Hawen  wnd  town  of  Orange^  Conn,^ 
across  West  River  at  E^imherly  avenue. — Notice  datea  October  4,  1899, 
served  on  the  mayor  of  New  Haven  and  selectmen  of  Orange  October 
12  and  14,  1899,  respectively.  Alterations  required:  To  provide  said 
bridge  with  a  draw  naving  a  clear  width  of  opening  of  45  feet  at  any 
stage  of  water,  measured  perpendicularly  to  the  direction  of  the  cur- 
rent, and  having  its  masonry  piers  carried  to  12  feet  below  the  plane 
of  mean  low  water.  Alterations  to  be  completed  on  or  before  one  year 
from  date  of  service  of  notice. 

S,  Bridge  of  the  Sturgeon  Bay  Bridge  Company  across  Sturgeon 
Bay^  Wiscansifi. — Notice  dated  November  15, 1899,  served  on  the  com- 
pany November  24,  1899.  Alterations  required:  To  replace  the  pres- 
ent pier  protection  with  a  substantial  work  and  protect  the  abutments 
by  suitable  lines  of  fender  piling.  Alterations  to  be  completed  on  or 
before  March  15,  1900. 

April  20, 1900,  the  alterations  were  reported  to  have  been  completed 

4^  Bridge  of  the  townships  of  Ecorse  and  SpringwdlSy  Mich,^  O/cross 

Rouge  Riwer  at  Dix  OAyenue. — Notices  dated  January  12, 1900,  served  on 
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the  supervisors  of  the  respective  townships  January  20,  1900,  reauir- 
ing  the  bridge  to  be  either  entirely  removed  or  provided  with  a  araw 
having  an  opening  of  85  feet  in  the  clear  for  the  passage  of  boats. 
Alterations  to  be  completed  on  or  before  May  15,  1900. 

6.  Bridge  of  the  ukoctom^  Oklahoma  amd  Ghdf  Rail/road  Compamy 
across  Co/che  Rwer^  Arkansas. — Notice  dated  May  11, 1900,  served  on 
the  company  May  17, 1900.  Alterations  required:  To  put  in  a  longer 
girder  giving  a  clear  opening  of  38  feet,  the  girder  to  oe  raised  by  a 
winch  and  gallows  frame  and  to  be  counterweighted  so  that  it  will 
require  not  more  than  twenty  minutes  to  open  by  the  force  to  be  kept 
on  nand  for  that  purpose.  Alterations  to  be  completed  on  or  before 
August  1,  1900. 

6.  Bridge  of  the  Kensvngton  amd  Tacony  Bail/road  {Perm^l/vam^ia 
BaUroad  Compamy)  across  Fra/nkford  Creek^  PennsyVoamm. — ^Notice 
dated  June  1, 1900,  served  on  the  company  June  13, 1900.  Alterations 
required:  That  the  said  structure  be  cnanged  so  as  to  give  a  clear  chan- 
nel width  of  24  feet  and  a  high- water  clearance  of  10  feet  through  it. 
Alterations  to  be  completed  on  or  before  October  31, 1900.     . 

MISCELLANEOUS. 

[Public  works  not  provided  for  in  acts  making  appropriations  for  the  construction,  repair,  and  pres- 
ervation of  works  on  rivers  and  harbors.] 

BRIDGES  AT  WASHINGTON,  D.  C. 

Operations  under  this  head  were  in  the  charge  of  Lieut.  Col.  Chas. 
J.  Allen,  Corps  of  Engineers. 

1.  Bepadr  of  the  Aqueduct  Bridge  across  Potomac  Biver. — In  compli- 
ance with  Senate  resolution,  January  21,  1893,  an  examination  of  the 
Siers  of  this  bridge  was  made  with  the  aid  of  a  diver.  A  report  in 
etaU  of  the  examination  was  rendered  June  21,  1893,  and  on  the 
17th  of  July  following  an"  estimate  of  the  cost  of  repairs  was  sub- 
mitted. By  act  of  August  18,  1894,  an  ai)propriation  of  $51,070  was 
made  for  the  repjairs.  Under  this  appropriation  Piers  Nos.  2, 3, 6. 6, 7, 
and  8  were  repaired  by  means  of  rortland  cement  concrete  in  oags, 
placed  by  a  diver,  and  the  repair  of  Pier  No.  4  was  made  by  means  of 
a  coflferdam  within  which  new  masonry  was  laid  in  a  large  eroded 
cavity  at  the  upstream  end  of  the  pier.  This  work  was  completed  in 
August,  1895. 

As  the  work  of  repairs  proceeded  it  was  found  that  the  old  masonry  of 
Pier  No.  4.  which  was  built  about  1838,  had  not  been  started  from  solid 
rock  and  tnat  part  of  it  was  of  poor  quality.  There  was  also  a  crack 
in  the  masonry  extending  nearly  throughout  the  entire  height  of  the 
pier.  It  was  decided  that  it  would  be  necessary  before  long  to  remove 
the  defective  masonry  in  the  remainder  of  the  pier  and  replace  it  by 
masonry  of  proper  quality  founded  on  the  solia  rock.  The  existing 
appropriation  was  insufficient  for  this  purpose,  and  it  was  therefore 
necessary  to  ask  a  further  appropriation.  As  the  cofferdam  would  be 
needed  for  the  proposed  work,  it  was  purchased  from  the  contractors 
upon  completion  by  them  of  tneir  worK  in  1895. 

The  unexpended  balance  of  the  appropriation,  amounting  to  $4, 690. 30, 
was  covered  into  the  Treasury. 

A  full  report  and  estimiate  of  the  cost  of  removing  all  the  old  masonry 
of  the  pier  from  the  coping  down  to  the  bottom  and  rebuilding  from 
the  bottom  up  was  rendered  under  date  of  November  30,  1895,  and 
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printed  in  House  Doc.  No.  158jFifty-fourth  Congress,  first  session, 
and  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1896,  p^e  3886. 
The  cost  was  estimated  at  $65,000,  which  sum  was  appropriated  for 
reconstruction  of  Pier  No.  4  by  act  of  Congress  of  June  8,  1896. 

A  contract  for  the  work  of  reconstruction  of  that  pier  was  made  with 
the  Houston  Construction  Company,  of  Philadelphia,  Pa.,  May  17,  and 
approved  May  28,  1897.  The  total  estimated  amount  of  the  contract 
was  $30,000. 

The  contract  work  was  to  have  been  completed  by  November  1, 1897, 
but  the  contractors,  at  their  request,  were  granted  an  extension  of 
tune  to  June  30,  1898. 

The  contractors  abandoned  the  work  on  the  30th  of  April,  1898,  and 
in  consequence  their  contract  was  annulled  May  27, 1898.  For  account 
of  this  proceeding  reference  is  made  to  the  Annual- Report  of  the  Chief 
of  Engineers  for  the  fiscal  year  ending  June  30,  1898.  ^  War  had 
been  declared  by  the  United  States  against  Spain,  and  in  view  of  the 
expected  increase  in  travel  across  the  bridge  resulting  from  establish- 
ment of  camps,  etc.,  it  was  not  deemed  advisable  at  that  time  to 
undertake  a  new  contract  for  the  work. 

Under  date  of  March  27,  1899,  proposals  were  invited  through 
public  advertisement  for  reconstrucung  the  pier,  and  a  contract  for 
the  same  was  made  May  12,  1899,  with  the  Central  Contracting  Com- 
pany, of  New  York.  The  contract  was  to  be  completed  on  or  oef ore 
November  1,  1899.  The  time  for  completion  was,  nowever,  upon  the 
application  of  the  contractors,  extended  to  July  31,  1900. 

At  the  close  of  the  fiscal  year  ending  June  30,  1900,  the  contractors 
had  obtained  practically  all  of  the  dimension  stone  required  for  the 
pier  and  installed  pumps  and  derricks  and  constructed  the  falsework 
and  tightened  the  coflferdam. 

July  1,  1899,  balance  unexpended $55,748.02 

June  30,  1900,  amount  expended  during  fiscal  year 2, 095. 65 

July  1,  1900,  balance  unexpended 53,652.37 

July  1,  1900,  outstanding  liabilities $70.00 

July  1,  1900,  amount  covered  by  uncompleted  contracts 37, 747. 00 

37,817.00 

July  1,  1900,  balance  available 15,835.37 

(See  Appendix  F  F  F  1.) 

^.  Memorial  Bridge. — The  sundry  civil  act  approved  June  4,  1897, 
provided  for  a  survey,  examination,  etc.,  as  follows: 

Memorial  Bridge  across  Potomac  River:  To  enable  the  Chief  of  Engineers  of  the 
Army  to  make  the  necessary  surveys,  soundings,  and  borings,  and  for  securing  designs 
and  estimates  for  a  memorial  bridge  from  the  most  convenient  point  of  the  Naval 
Observatory  grounds,  or  adjacent  thereto,  across  the  Potomac  River  to  the  most  con- 
venient pomt  of  the  Arlington  estate  property,  two  thousand  five  hundred  dollars. 

The  survey  was  duly  made,  the  information  obtained,  plotted,  and 
mapped,  and  a  report  rendered.  The  report  was  published  in  House 
Doc.  No.  388,  Fiftj'^-fifth  Congress,  second  session. 

By  act  approved  March  3,  1899,  Congress  made  the  following 
appropriation: 

Memorial  Rridge  across  Potomac  River:  To  enable  the  Chief  of  Engine^  of  the 
Army  to  continue  the  examination  of  the  subject  and  to  make  or  secure  designs,  cal- 
culations, and  estimates  for  a  memorial  bridge  from  the  most  convenient  point  of 
the  Naval  Observatory  grounds  or  adjacent  thereto,  across  the  Potomac  River  to  the 
most  convenient  point  of  the  Arlington  estate  property,  the  sum  of  five  thousand 
dollars. 
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Desi^s  and  estimates  for  the  bridge  were  obtained  from  four  of  the 
most  distinguished  American  bridge  engineers,  each  of  whom  associ- 
ated with  himself  at  least  one  architect  of  established  reputation  and 
ability.  The  designs  were  all  very  complete,  the  estimates  accurately 
and  carefully  made,  and  the  competition  in  every  way  ^•atifying. 

The  report  of  the  Board  of  Officers  of  the  Corps  of  Engineers  and 
of  Architects  appointed  by  order  of  the  Secretary  of  War  to  consider 
and  report  upon  the  relative  merits  of  these  designs  was  submitted 
March  28,  1900,  and  it  is  to  be  regretted  that  time  admitted  of  but  a 
veiy  few  of  the  numerous  and  valuable  drawings  obtained  being 
reproduced  in  it. 

The  Board  recommended  that  design  No.  2  of  those  submitted  by 
Mr.  W.  H.  Burr  be  adopted,  with  minor  modifications  taken  mainly 
from  his  design  No.  1,  the  cost  of  which  modifications  the  detail  in 
which  his  plans  had  been  worked  up  rendered  susceptible  of  easih^  and 
accurately  estimating.  The  estimated  cost  of  the  design  as  i-ecom- 
mended  is  $4,860,000. 

This  report  was  transmitted  to  Congress  and  published  in  House 
Doc.  No.  578,  Fifty -sixth  Congress,  first  session;  it  is  also  submitted 
as  a  part  of  Appendix  F  F  F  2  of  this  report. 

July  1,  1899,  balance  unexpended $5,000.00 

June  30,  1900,  amount  expended  during  fiscal  year 4,772.76 

July  1,  1900,  balance  unexpended 227.24 

(See  Appendix  F  F  F  2.) 

MAINTENANCE  AND  REPAIR  OF  WASHINGTON  AQUEDUCT,  INCREAS- 
ING THE  WATER  SUPPLY  OF  WASHINGTON,  D.  C.  INVESTIGATING 
THE  WATER  SUPPLY  OF  WASHINGTON,  D.  C,  AND  WASHINGTON 
AQUEDUCT,  D.  C,  FILTRATION  PLANT. 

These  works  were  in  the  charge  of  Lieut.  Col.  Alexander  M.  Miller, 
Corps  of  Engineers,  having  under  his  immediate  orders  Capt.  David  D. 
Gkiillard,  Corps  of  Engineers,  to  September  9, 1899,  and  Lieut.  George 
M.  Hoffman,  Corps  of  Engineers,  since  August  16,  1899. 

1.  Washington  Aqueduct. — Watchmen's  nouses  were  repaired ;  a 
24-foot  by  14-foot  addition  to  Aqueduct  office  was  constructed  and 
painted^  and  a  shed  and  stable  were  constructed  at  the  distributing 
reservoir.     Gratehouses  and  storehouses  were  whitewashed. 

The  grounds  at  the  reservoirs  were  cleaned.  At  the  Dalecarlia 
Reservoir  all  low  or  marshy  places  in  the  shore  were  filled  in  and 
graded,  the  channels  around  the  reservoir  were  freed  from  deposits, 
and  the  channel  leading  from  the  north  connection  was  deepened  2  feet 
bv  dredging.  A  line  of  posts  was  set  across  the  bottom  lands  of  Little 
falls  Branch,  just  above  the  drainage  shaft,  to  prevent  drift  piling  up 
at  the  shaft  auring  floods. 

During  the  past  year,  not  including  the  occasions  when  the  water 
level  was  lowered  for  tiie  purpose  of  measuring  the  consumption  of 
water,  the  extreme  fluctuation  of  the  water  level  in  the  distributing 
reservoir  was  4.73  feet. 

The  conduit  between  the  Great  Falls  and  Dalecarlia  Reservoir  was 
emptied  three  times ;  twice  for  the  purpose  of  cleaning  and  once  to 
repair  leaks  in  Cabin  John  Bridge.  The  leaks  were  stopped  by  coating 
the  inside  of  conduit  with  Portland  cement.  The  condxut  between  the 
two  resei'voirs  was  also  emptied  and  cleaned. 
ENG  1900 ^5 
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Preparations  for  repairing  the  by -conduit  around  Dalecarlia  Reser- 
voir were  made. 

The  by-conduit  around  the  distributinff  reservoir  was  emptied 
twice;  once  for  the  purpose  of  cleaning,  and  again  on  account  oi  the 
construction  of  the  new  gatehouse  at  West  Shaft. 

Four  hundred  and  thirty-four  cubic  yards  of  mud  was  removed 
from  the  canal  outside  of  waste  weir  No.  1.  A  new  sidewalk  leading 
to  wasteweir  No.  2  was  constructed. 

A  new  floor  was  put  on  the  bridge  across  the  spillway  at  Dalecarlia 
Reservoir,  and  a  new  floor  for  the  Pennsylvania  Avenue  Bridge  across 
Rock  Creek  was  begun  and  about  half  completed.  The  latter  bridge 
was  painted,  and  also  the  bridge  at  College  Pond.  All  bridges  are 
now  in  excellent  condition. 

A  break  in  the  12-inch  main  west  of  College  Pond  was  repaired, 
and  the  48-inch  main  was  lowered  in  two  localities  to  allow  the  con- 
struction of  electric  railway. 

Measurements  of  the  daily  and  hourly  consumption  and  waste  of 
water  were  made  each  month  and  gave  a  daily  average  of  48,459,977 
gallons.  The  consumption  and  waste  measured  on  June  26,  1900, 
were  found  to  be  50,897,227  gallons  per  diem.  This  is  the  largest 
June  measurement  ever  taken.  The  united  States  census  of  1900 
gives  the  population  of  the  District  of  Columbia  as  278,718,  which 
gives  a  daily  per  capita  consumption  and  waste  of  183  gallons.  This 
shows  that  there  is  a  reckless  waste  of  water  in  the  District. 

Careful  and  trustworthy  invCvStigations  made  in  various  cities  in  the 
United  States  show  clearlv  that  a  aaily  per  capita  consumption  of  100 
j^^allons  is  ample  for  all  domestic,  business,  and  public  'purposes,  and 
that  any  considerable  increase  above  this  amount  must  be  attributed 
to  waste. 

This  extravagant  use  of  water  has  become  a  serious  menace  to  the 
supply  of  water  by  the  Washington  Aqueduct  with  its  present  capac- 
ity— 76,000,000  gallons — and  at  the  rate  of  increase  the  ultimate  hmit 
would  be  reached  in  about  twelve  years. 

The  present  consumption  and  waste  have  also  an  important  bearing 
on  the  subject  of  filtration.  A  report  on  this  subject  was  called  for 
by  Congress  and  was  submitted  March  28,  1900.  (See  Senate  Docu- 
ment No.  259,  Fifty-sixth  Congress,  first  session.)  It  is  probable  that 
the  cost  of  filtration  will  be  about  $6  per  million  gallons,  or  at  the 

? resent  rate  of  consumption  about  $300  per  day,  or  $110,000  annually, 
his  is  a  large  charge  and  can  be  reduced  only  by  a  reduction  m 
consumption. 

In  the  opinion  of  the  local  engineer  officer  in  charge  of  the  aoue- 
duct  the  existing  conditions  suggest  two  remedies — either  the  reauc- 
tion  of  the  consumption  to  a  reasonable  rate,  100  gallons  per  capita 
per  diem,  by  the  use  of  meters,  or  the  increase  of  the  present  supply 
to  keep  up  with  the  present  demand  by  the  building  of  a  second  con- 
duit from  the  Great  JFalls  of  the  Potomac.  The  necessary  surveys  of 
pi-acticable  routes  for  this  conduit  should  be  taken  in  hand  at  once, 
and  an  estimate  for  this  work  is  submitted  by  the  officer  in  charge. 

Estimates  are  submitted  for  building  a  combined  storehouse  and 
stable  at  Great  Falls,  for  preliminarjr  surve,ys  for  an  additional  con- 
duit from  Great  Falls,  and  for  operation,  maintenance,  and  repair  of 
the  Washington  Aqueduct  and  its  accessories,  all  of  which  have  my 
approval,  and  of  which  full  explanations  will  be  found  in  the  report 
of  the  officer  in  charge. 
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The  estimates  for  the  fiscal  year  ending  June  30,  1902,  are  as 
follows: 

For  building  combined  storehouse  and  stable  at  Great  Falls $3, 000 

For  preliminary  sun^eys  for  additional  conduit  from  Great  Falls 8, 000 

For  operation,  maintenance,  repair,  etc.,  of  the  aqueduct  and  its  accesso- 
ries, including  the  Conduit  road * 25, 000 

Total 36,000 

WASHINGTON    AQUEDUCT. 

Amountappropriatedby  actof  March3,1899 $21,000.00 

June  30, 1900,  amoimt  expended  during  fiscal  year 18, 914. 73 

July  1, 1900,  balance  unexpended 2,085.27 

July  1, 1900,  outstanding  liabilities 2,085.27 

Amount  that'can  be  profitably  expended  in  fiscal  year  ending  June  30, 1 902 .    36, 000. 00 

WASHINGTON   AQUEDUCT,  D.  C,  1900:   REPAIRING   CONDUrr   ROAD. 

Amount  appropriated  by  act  of  March  3, 1899 $1, 000. 00 

June  30, 1900,  amount  expended  during  fiscal  year 910. 66 

July  1, 1900,  balance  unexpended 89.34 

July  1, 1900,  outstanding  liabilities 89.34 

WASHINGTON  AQUEDUCT,  D.  C,  1900:   REPAIRING   NORTH   CONNECTION   OP  BY-CONDUIT. 

Amount  appropriated  by  actof  March  3,1899 $3,000.00 

June  30, 1900,  amount  expended  during  fiscal  year 2, 240. 00 

July  1,1900,  balance  unexpended 760.00 

July  1,1900,  outstanding  liabilities 760.00 

(See  Appendix  G  G  G  1.) 

S.  Increamig  the  water  mpply  of  Washmgton^  D.  C. — ^This  work  is 
bein^  prosecuted  under  an  act  approved  June  30, 1898,  making  appro- 
priations for  the  expenses  of  the  government  of  the  District  of 
Columbia  for  the  fiscal  year  ending  Juine  30,  1899,  and  for  other  pur- 
poses, which  authorizes  and  directs  the  Secretary  of  War  to  resume 
work  on  the  Washington  Aqueduct  Tunnel  and  its  accessories  and  the 
Howard  University  Reservoir,  and  to  prosecute  and  complete  the 
same,  the  work  to  be  carried  on  in  accordance  with  the  plans  of  the 
board  of  experts  as  set  forth  in  its  report  dated  January  17,  1896. 

The  work  recommended  by  the  board  of  experts  and  the  progress 
made  during  the  fiscal  year  ending  June  30,  1900,  under  the  different 
heads  may  be  classified  as  follows: 

Lining  unlvned portions  ofinmnd. — During  the  year  a  total  of  2,532 
linear  feet  of  lining  has  been  completed. 

Con8i/mct/ion  of  im/vert  in  part  of  twnnd  formerly  lined. — A  total 
length  of  5,841  feet  of  this  work  has  been  done  during  the  year. 

Sepavrvng  the  defective  lining. — ^The  debris,  in  the  voids  back  of  the 
old  lining,  consisting  of  timbers,  cordwood,  loose  sfone,  and  fallen 
roof,  was  carefully  removed  from  the  voids  and  replaced  with  solid 
rubble  masonry  for  a  total  length  of  14,091  feet.  This  work  is  now 
perfectly  solid  and  as  sound  as  new  construction. 

Arranging  drainage  of  tunnel  west  of  Hock  Creek. — ^This  involved 
the  regrading  of  2,812  linear  feet  of  tunnel  between  Rock  Creek  and 
Foundry  Branch,  and  615  linear  feet  of  this  work  was  done  during 
the  year,  which  completes  this  grading. 
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Iron  limmg  of  twrmd  at  Bock  Greek, — Work  on  the  iron  lining  was 
completed  during  the  year,  400  linear  feet  having  been  placed,  Ixicked 
with  rubble  masonry,  and  finished  with  granolitmc  lining. 

FiUing  voids  in  wry  rubble  backvna. — Grout  was  applied  by  drilling 
holes  at  suitable  intervals  through  the  lining,  and  forcing  the  grout  in 
through  them  by  hand  pumps.  The  west  and  east  shafts  and  11,911 
linear  feet  of  old  lining  were  thoroughly  grouted. 

After  completing  a  section  of  the  tunnel  it  has  been  ffiven  a  wash 
coat  of  cement;  6,255  linear  feet  of  the  tunnel  has  been  tiius  finished. 

Accessory  works. — ^The  necessary  drawings  and  plans  were  prepared 
for  the  gatehouses  and  their  appurtenances,  and  a  contract  was  entered 
into  for  furnishing  the  cut  stone.  Work  on  the  excavation  for  the 
west  gatehouse  was  begun  in  March,  1900,  and  at  the  close  of  the  fiscal 
year  the  masonry  was  well  under  way  and  the  cut  stone  nearly  all 
delivered.  The  excavation  for  the  east  gatehouse  was  begun.  The 
three  air  shafts  were  completed  except  the  surface  construction. 

Contracts  have  been  entered  into  for  air-lift  pumping  plants  at  Cfaam- 
plain  avenue  and  the  east  shaft,  and  for  a  centrifugal  pumping  plant 
at  Rock  Creek. 

Howard  University  Reservoir, — ^The  revetment  was  completed  except 
for  a  portion  which  can  not  be  done  until  the  gatehouse  is  near  com- 
pletion. 

Present  condition  of  tunnel, — ^The  present  condition  of  the  tunnel  is 
such  as  to  indicate  that  work  under  ground  will  probably  be  finished 
by  January  1,  1901. 

Estimates. — ^The  board  of  experts  in  their  estimate  for  the  comple- 
tion and  repair  of  the  tunnel  gave  the  amount  required  for  completion 
of  the  tunnel  proper  and  its  accessories  as  $897,837.  This  estimate 
did  not  include  the  amount  necessary  to  complete  the  Howard  Univer- 
sity Reservoir — to  place  it  in  a  condition  to  be  available  in  connection 
with  the  tunnel  for  the  new  system  of  water  supply. 

It  is  estimated  by  the  engineer  officer  in  charge  that  $170,673.14  will 
be  required  to  complete  the  reservoir,  and  also  that  it  will  require  a 
further  e^menditure  of  $439,567.96  to  complete  the  tunnel  and  acces- 
sories. This  would  make  $610,241.10  as  necessary  on  July  1, 1900,  to 
complete  the  tunnel  and  reservoir.  There  was  available  at  this  date 
$448,018.13,  leaving  a  balance  necessary  to  complete  the  work,  includ- 
ing the  Howard  University  Reservoir,  of  $162,222.97.  This  estimate 
is  approved  by  me. 

July  1,  1899,  balance  unexpended $658,160.03 

Amount  appropriated  by  act  approved  June  6, 1900 139, 034. 34 

797,194.37 
June  30,  1900,  amount  expended  during  fiscal  year 316,788.67 

July  1,  1900,  balance  unexpended 480,405.70 

July  1,1900,  outatanding  liabilities $32,387.57 

July  1,  1900,  amount  covered  by  uncompleted  contracts 180, 091. 31 

'  212,478.88 

July  1,  1900,  balance  available 267,926.82 

{Amount  (estimated)  required  for  completion  of  existing  project 162, 222. 97 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1902,  in  addition  to  the  balance  available  July  1, 1900 162,222.97 

(See  Appendix  G  G  G  2.) 
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3.  Investigaiing  water  Sfufply  of  Washington^  D,  C. — ^This  work  was 
conducted  under  the  provisions  of  acts  approved  June  30,  1898,  and 
March  3,  1899,  calling  for  a  detailed  estimate  of  the  cost  of  filtering 
the  water  supply  of  Washington,  D.  C. 

As  a  result  of  investigations  in  practical  filtration  carried  on  during 
the  year,  it  was  found  that  the  Potomac  water  as  supplied  to  the  city 
of  Washington  could  not  be  satisfactorily  filtered  by  the  English  or 
slow  sand  filtration,  but  that  good  results  could  be  obtained  by  the 
rapid  or  American  method. 

A  report  was  submitted  on  March  28,  1900  (Senate  Doc.  No.  259, 
Fifty-sixth  Congress,  first  session),  and  it  was  recommended  that  the 
American  system  be  adopted. 

July  1, 1899,  balance  unexpended $6,083.37 

June  30, 1900,  amount  expended  during  fiscal  year 6, 083. 37 

(See  Appendix  tt  G  G  3.) 

-^  Washinqton  AqiLeduct^  DiaiHct  of  OolMrrJ>ia.filtra;tionpl^  — By 
act  approved  June  6,  1900,  an  appropriation  of  $200,000  was  made — 

For  establishing  those  portions  of  a  filtration  plant  which  are  essential  to  the 
operation  of  either  system  of  filtration  adopted,  including  necessary  land,  grading, 
masonry,  and  appurtenances. 

The  necessary  studies  resulted  in  the  submission,  by  the  engineer 
oflBcer  in  charge,  of  a  project  for  the  purchase  of  land  for  a  filter  plant 
and  clear-water  basin,  wnich  would  be  essential  to  the  operation  of 
either  system  of  filtration  adopted. 

In  the  report  on  the  Feasibility  and  Propriety  of  Filtering  the  Water 
Supply  of  Washington,  D.  C,  estimates  were  submitted  tor  two  sys- 
tems of  filtration.  The  estimate  for  the  slow  or  English  system  was 
$2,461,338;  for  the  rapid  or  American  system,  11,081,377.  It 
would  appear  from  the  wording  of  the  above  appropriation  that  Con- 
gress, altnough  expressing  approval  of  some  system  of  filtration  as 
necessary,  has  not  definitely  aecided  which  system  should  be  adopted. 

With  the  appropriation  of  $200,000  made  by  act  approved  June  6, 
1900,  probably  suflBcient  land  may  be  purchased  for  the  American 
system,  but  for  the  English  system  the  land  alone  is  estimated  to  cost 
$555,588. 

In  either  case  the  plant  would  require  two  years  at  least  to  erect. 
Therefore,  in  the  case  of  the  Englisn  system,  $555,588  plus  one-half 
of  the  remainder  of  the  estimate— $952,875,  or  in  all  $1,508,463 — or, 
say,  $1,500,000,  could  be  advantageously  expended  during  the  fiscal 
year  ending  June  30, 1902. 

In  case  the  American  system  be  adopted  $700,000  can  be  advanta- 
geously expended,  or  $500,000  in  addition  to  the  $200,000  already  avail- 
able.   The  above  amounts  are  asked  for  in  the  estimates. 

Amount  appropriated  by  act  of  June  6, 1900 $200,000.00 

July  1 ,  1900,  balance  unexpended  and  available 200, 000. 00 


Amount  { estimated)  required  for  completion  of  English  system 2, 261, 33S.  00 

Amount  (estimated)  required  for  completion  of  American  system 881, 377. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1902.  if  English  system  be  adopted,  in  addition  to  the  balance 

available  July  1, 1900 1,308,463.00 

Amount  that  can  be  profitablv  expended  in  fiscal  yesa  ending  June  30, 
1902.  if  American  system  be  adopted,  in  addition  to  the  balance 
available  July  1,1900 500,000.00 

(See  Appendix  G  G  G  4.) 
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IMPROVEMENT  AND  CARE  OF  PUBLIC  BUILDINGS  AND  GROUNDS 
AND  CARE  AND  MAINTENANCE  OF  THE  WASHINGTON  MONUMENT, 
IN  THE  DISTRICT  OF  COLUMBIA. 

(Mcer  in  charge.  Col.  Theo.  A.  Bingham,  United  States  Army. 

The  Executive  Mansion  has  received  the  usual  care  and  such  repairs 
and  improvements  as  the  funds  available  would  admit.  The  electric  light 
and  power  cables  have  been  placed  underground  in  the  concrete  tunnel 
constructed  last  year  and  a  new  lead-covered  cable  placed  in  position  for 
the  automatic  telephone  service.  The  blue  parlor  has  been  redecorated 
and  refurnished  and  some  of  the  other  apartments  repapered  and 
repainted.  Some  new  carpets,  window  draperies,  lace  curtains,  and 
otner  furnishings  were  purchased.  The  conservatory  was  repainted, 
repairs  made  to  that  building  and  to  the  greenhouses,  and  repairs  and 
improvements  made  about  the  stable. 

The  Washington  Monument  and  its  steam  and  electric  light  machin- 
ery have  received  necessary  attention,  repairs  having  been  made  from 
time  to  time  as  required.  New  tap  wires  have  been  run  from  the  main 
wire  to  the  electric  lamps,  from  the  bottom  floor  to  the  380-foot  land- 
ing, and  new  telephones  have  been  placed  in  the  elevator  car,  engine 
room,  boiler  house,  and  lodge  house. 

Inspections  have  been  made  from  time  to  time  of  the  various  build- 
ings occupied  by  the  War  Department,  except  the  State,  War,  and 
Navy  Departments  building,  in  connection  witn  their  care,  repair,  and 
safety. 

At  the  propagating  mrdens  and  nursery  repairs  were  made  to  green- 
houses and  other  building  and  considerable  progress  made  in  filling 
the  low  ground  temporally  added  to  the  area  of  the  nursery  in  Mav, 
1899,  from  that  portion  of  rotomac  Park  adjoining  the  nursery  on  tne 
west,  which  ground  has  also  been  inclosed  with  a  cedar  post  and  wire 
fence.     About  780,000  plants  were  propa^ted  for  park  decoration. 

The  care  required  to  maintain  them  m  good  condition  has  been 
extended  to  the  improved  parks  and  park  places.  Twenty-one  of  the 
unimproved  parklets,  containing  8.5  acres,  have  been  brought  to  their 
first  stage  of  improvement,  one  of  them  having  been  prepared  as  a 
playgroimd,  six  inclosed  with  iron  post-and-cham  fences,  a  fountain 
constructed  in  one,  and  marking  stones  placed  at  the  comers  of  five. 
Bridle  paths  for  equestrians  only  have  been  constructed  in  the  Presi- 
dent's Park  and  in  the  Monument  grounds,  and  a  new  roadway  entrance 
from  Fourteenth  street  constructed  in  the  southeastern  part  of  the 
latter  grounds.  The  asphalt  pavements  in  the  parks  have  been  extended 
by  the  construction  of  981  square  yards  of  roadway  and  2,135  sauare 
yards  of  footwalk,  and  312  square  vards  of  asphalt  roadway  ana  574 
square  yards  of  asphalt  footwalk  has  been  repaired  and  resurfaced. 
Ninety-eight  feet  of  cobblestone  gutters  has  been  constructed,  and 
322  feet  of  drainpipe  and  1,032  feet  of  water  pipe  laid.  A  fence  of 
cedar  posts  and  wire  has  been  constructed  along  the  south  and  west 
boundary  lines  of  the  compost  and  storage  grounds. 

The  terrace,  buttresses,  and  steps  of  the  pedestal  for  the  statue  of 
General  Sherman  have  been  completed,  the  foundation  for  the  monu- 
ment to  Samuel  Hahnemann  constructed  by  the  United  States,  and  the 
monument  erected  by  the  Monument  Committee  of  the  Society  of 
American  Homeopathists,  and  the  foundation  for  the  pedestal  for 
statue  of  Gren.  Albert  Pike  constructed  by  the  sculptor. 
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A  fence  has  been  erected  in  front  of  the  O-street  portion  of  the 
United  States  wharf  property  lying  between  the  Arsenal  grounds  and 
N  street  south. 

Attention  has  been  given  to  the  telegraph  line  connecting  the  Capi- 
tol with  the  departments  and  Government  Printing  Office,  repairs 
having  been  made  from  time  to  time  as  needed.  The  desirability  of 
replacing  the  present  overhead  system  with  underground  conduits  and 
cables  is  submitted  for  the  action  of  Congress. 

The  damage  done  by  the  storm  in  February,  1897,  and  hj  high  tide 
and  wind  in  October,  1898,  to  the  iron-pile  wharf  at  Bridge  Creek 
Landing,  Virginia,  near  Wakefield,  the  birthplace  of  Washington,  has 
not  yetlieen  repaired,  there  being  no  funds  available  for  the  work. 

Attention  is  invited  to  the  detailed  report  of  the  officer  in  charge 
and  to  his  estimates  and  recommendations  for  the  fiscal  year  ending 
June  80, 1902. 

The  estimates  are  as  follows: 

For  the  improvement  and  care  of  public  buildings  and  grounds  in  chai)2;e  of 

the  Chief  of  Engineers $ld5, 506 

For  compensation  of  persons  employed  on  public  buildings  and  grounds. . .  66, 620 
For  repair  of  existing  telegraph  hnes  connecting  Capitol  and  departments ...  1, 500 
For  contingent  and  mcidental  expenses  of  public  buildings  and  grounds. . .  600 

For  United  States  wharf  from  north  line  of  Arsenal  grounds  U>  southern 
curb  line  of  N  street  south;  for  cleaning  up,  cleanng  away,  removing 

old  buildings,  piles,  etc 5,000 

For  care  of  Wasmngton  Monument  and  maintenance  of  elevator: 

Salaries  of  employees $8, 520 

Fuel,  lights,  contmgencies,  etc 3, 000 

11,520 

Total 280,746 

(See  Appendix  H  H  H). 

NORTHERN  AND  NORTHWESTERN  LAKES— CORRECTING  AND  ISSUING 
CHARTS-SURVEYS— WATER  LEVELS. 

As  far  back  as  1817  local  surveys  on  the  Great  Lakes  for  special 
purposes  were  made  by  engineer  oflBcers,  but  the  survey  of  the  lakes 
as  a  systematic  work  was  commenced  in  1841  and  completed  in  1882. 
The  survey  proper  has  from  the  beginning  been  conducted  under  the 
War  Department,  at  first  under  the  Chief  of  Topographical  Engineers, 
and  after  the  consolidation  of  that  Corps  with  the  Corps  of  Engineers 
under  the  Chief  of  Engineers. 

The  first  regular  appropriation  for  the  survey  was  made  in  1841,  and 
from  that  year  until  1882,  with  the  single  exception  of  1847,  annual 
appropriations  were  made. 

The  following  extract  from  "Professional  Papers  of  the  Corps  of 
Engineers,  United  States  Army,  No.  24,"  describes  the  conditions 
governing  the  navigation  of  the  Great  Lakes  in  1841: 

1.  The  lake  survey  was  begun  in  1841,  under  an  appropriation  of  $15,000,  made  in 
May  of  that  year.  At  this  time  the  country  bordering  on  the  lower  lakes  was  already 
pretty  well  settled,  and  works  for  the  improvement  or  formation  of  harbors  had  been 
commenced  at  most  of  the  important  points  on  Lakes  Erie  and  Ontario.  The  upper 
lake  region  was  but  thinly  settled,  and  there  were  no  good  harbors  on  Lake  Huron, 
and  but  one  (the  Harbor  of  Chicago)  on  Lake  Michigan.  Settlers  were,  however, 
pourinff  in  rapidly,  and  there  was  even  then  a  laiye  and  constantlv  increasing  com- 
merce between  the  lake  ports,  especially  from  Bufmlo  to  Detroit  and  Chicago.    Oom- 
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munication  with  Lake  Superior  could  only  be  had  by  portage  aronnd  the  Saolt  Sle. 
Marie,  but  the  great  mineral  wealth  of  the  Lake  Superior  country  was  attracting 
attention,  and  a  survey  for  a  ship  canal  had  been  made  in  1840  Sy  officers  of 'the 
Topographical  Engineers.  The  lake  commerce  was  carried  on  under  many  difficul- 
ties, which  caused  much  loss  of  life  and  property  each  year. 

There  were  no  charts  of  the  lakes  except  the  admiralty  charts  compiled  from  the 
surveys  of  Capt.  H.  W.  Bayfield,  of  the  royal  navy  (Elnglish),  and  these  were  not 
in  ^neral  use  by  the  masters  of  American  vessels.  These  charts  were  the  results  of 
rapid  reconnaissances,  and  although  they  showed  the  coast  lines  with  an  accuracy 
which  is  remarkable  considering  the  rough  methods  of  surveying  employed,  they 
were  of  little  value  as  hydrographical  cliSirts  of  the  American  coast,  because  they 
showed  the  depths  of  water  in  comparatively  few  places  and  but  a  sinall  number  of 
the  many  reefs  and  shoals  which  are  found  along  the  lake  shores. 

There  were  few  light-houses  and  beacons  to  indicate  the  positions  of  dangers  to 
navigation,  and  in  the  absence  of  charts,  pilots  were  obliged  to  rely  upon  their  own 
knowledge,  which  was  frequently  only  acquired  by  the  vessel's  grounding  on  a 
shoal  or  striking  a  hidden  rock. 

The  navigation  of  the  lakes  is  attended  with  peculiar  dangers,  because,  while  vio- 
lent gales  are  f  reouent  and  the  storms  rival  those  of  the  ocean  itself,  a  vessel  is  never 
more  than  a  few  hours'  run  from  the  shore,  and  can  not,  as  is  generally  the  case  at 
sea,  drift  before  the  wind  until  the  storm  is  over,  but  in  a  long-continued  gale  must 
be  thrown  upon  the  shore,  unless  a  port  or  harbor  of  refuge  can  be  entered.  In 
1841  a  vessel  leaving  Chicago  found  no  harbor  or  shelter  in  storms  until  the  Manitou 
or  Beaver  Islands  were  reached,  and  after  passing  the  Straits  of  Mackinac  it  wa> 
again  exposed  without  refuge  on  Lake  Huron,  except  in  the  vicinity  of  Presque  Isle, 
until  the  head  of  the  St.  Clair  River  was  reached.  In  sailing  from  Chicago  to  Buf- 
falo the  greatest  difficulties  were  encountered  in  the  vicinity  of  the  Straits  of  Mackinac 
and  in  the  west  end  of  Lake  Erie,  on  account  of  the  many  islands,  shoals,  and  reefs 
found  in  those  localities,  and  at  the  mouth  of  the  St.  Clair  River,  at  which  no  improve- 
ments had  been  made  in  1841,  and  where  the  channels  were  not  only  circuitous  and 
narrow  but  so  shoal  that  vessels  in  low-water  seasons  frequently  were  compelled  to 
have  their  cargoes  taken  over  the  bars  in  lighters. 

It  was  therefore  with  the  double  object  of  furnishing  reliable  charts  to  lake  vessels 
and  of  determining  from  the  surveys  the  works  of  improvement  which  were  neces- 
sary to  the  prospenty  of  the  lake  commerce  that  Congress  in  1841  directed  a  survey 
of  the  lakes,  and  that  annual  appropriations,  with  the  single  exception  of  the  year 
1847,  have  since  been  made  for  carrymg  on  the  survey.  Some  idea  of  the  magnitode 
of  the  work  may  be  had  from  the  following  dimensions: 

"The  American  shore  line  of  the  Great  Lakes  and  their  connecting  rivers,  if 
measured  in  steps  of  25  miles,  is  about  3,000  miles,  but  if  the  indentations  of  the 
shore  and  the  outlines  of  the  islands  be  included  the  developed  shore  line  is  about 
4,700  miles  in  length. 

"Along  rivers  and  where  a  lake  is  narrow  it  is  necessary  for  navigation  that  both 
shores  be  mapped.  This  increases  the  length  of  the  shore  line  to  be  surveyed  between 
St.  Regis,  N.  Y.,  and  Duluth,  Minn.,  to  about  6,000  miles."  > 

During  the  first  ten  years  of  the  survey,  whilst  a  general  geodetic  survey  of  the 
entire  chain  of  lakes  was  contemplated  for  the  future,  the  actual  operations  were 
mainly  confined  to  surveys  of  special  localities  where  improvements  were  called  for 
or  where  the  navigation  was  difficult,  and  where  the  surveys  were  more  extended 
they  were  little  more  than  reconnaissances.  This  course  was  made  necessary  becauiae 
the  appropriations  were  inadequate  to  the  purchase  of  the  finer  instruments  and  the 
support  of  the  larger  force  necessary  for  more  extensive  and  more  exact  surveys,  and 
also  because  of  the  pressing  need  of  improvements  at  particular  localities,  for  which 
preliminary  surveys  were  essential. 

For  the  support  of  the  survey,  completed  in  1882,  Congrefis  appro- 
priated a  total  of  $2,939,879,  of  which  a  surplus  of  $2,382.52  was 
returned  to  the  Treasury.  The  execution  of  the  survey  involved  a 
great  quantity  of  astronomical,  topographical,  and  hydrographic  work, 
all  of  which  was  performed  with  a  hign  degree  of  skill  and  accuracy. 
The  result  was  the  completion  of  a  aeries  of  reliable  charts  for  lake 
vessels  and  the  furnishing  of  a  basis  for  works  of  channel  improve- 
ment upon  the  lakes  themselves  and  their  connecting  waters. 

'  From  memoranda  respecting  the  lake  survey  by  Gren.  C.  B.  Comstock,  published  ' 
in  the  Report  of  the  Chief  of  Engineers  for  1875. 
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The  original  series  consisted  of  76  charts,  all  of  which  were  printed 
from  copperplates. 

From  1882  till  1889  operations  were  limited  to  the  publication  and 
issue  of  charts,  but  since  the  latter  year  new  surveys  have  been  made 
as  a  basis  for  additions  and  corrections  to  the  original  charts,  under 
appropriations  aggregating  $280,000.  In  1898  operations  were  ex- 
tendea  to  include  tne  cognate  work  of  observing  and  investigating  the 
levels  of  the  Great  Lakes  with  a  view  to  their  regulation.  As  a  result 
of  additions  and  cancellations,  there  are  now  in  force  73  of  the  lake 
survey  charts,  67  of  wHich  are  printed  from  copperplates  and  6  are 
photolithographed  in  colors. 

From  1882  to  June  30,  1900,  the  work  of  printing,  electrotyping, 
and  issuing  the  charts  was  provided  for  by  eighteen  appropriations, 
aggregating  $42,000.  During  the  same  period  a  total  of  $14,394.45 
was  derived  from  the  sale  of  charts  and  turned  into  the  United  States 
Treasury,  making  the  net  cost  of  this  service  $27,605.55  for  the  past 
eighteen  years.  Up  to  February  20,  1890,  one  full  set  of  charts  was 
issued  free  to  each  United  States  registered  vessel;  any  additional 
charts  furnished  such  vessels^  and  all  furnished  for  other  unofficial  use, 
were  sold  at  the  uniform  price  of  30  cents  each.  On  the  date  above 
mentioned  the  free  issue,  except  for  official  purposes  of  the  Govern- 
ment, was  discontinued  pursuant  to  law,  and  since  then  the  charts  have 
been  sold  for  all  private  and  unofficial  use  at  prices  ranging  from  6i 
cents  to  31  cents  each,  the  price  being  intenaed  in  each  instance  to 
cover  only  the  cost  of  paper  and  printing. 

The  central  office  for  the  sale  or  issue  of  charts  is  the  United  States 
Engineer  Office  at  Detroit,  Mich.,  and  the  total  number  disposed  of 
there  during  the  last  fiscal  year  was  7,166;  of  this  number  6,536  were 
sold  and  the  proceeds  from  sales,  amounting  to  $1,387.53,  were  duly 
deposited  to  the  credit  of  the  Treasurer  of  the  United  States.  About 
231,000  of  these  charts  have  been  sold  and  issued  to  date. 

During  the  year  important  corrections  and  additions  were  made  in 
the  Detroit  Office  to  eighteen  of  the  old  charts,  and  corresponding  cor- 
rections were  applied  to  the  electrotype  plates,  from  which  new 
editions  of  the  said  eighteen  charts  and  seven  others  were  printed  in 
the  Office  of  the  Chiei  of  Engineers  at  Washington,  D.  C.  A  new 
chart  of  part  of  the  St.  Marys  Kiver,  and  one  of  a  part  of  the  vicinity 
of  the  Apostle  Islands,  in  Lake  Superior,  were  also  prepared  in  the 
Detroit  Office,  and  both  were  subsequently  photolithographed  in  colors. 
Numerous  local  surveys  and  examinations  were  made  to  provide  data 
for  projecting  these  new  charts  and  correcting  the  old  ones.  A  con- 
siderable revision  of  the  charts  now  under  way  has  for  its  object  to 
show  to  date  certain  changes  which  have  taken  place,  due  to  natural 
and  artificial  agencies,  to  better  serve  the  deeper  draft  vessels  now 
engaged  in  lake  commerce,  and  to  indicate  the  somewhat  reduced 
depths  of  water  which  now  prevail  during  the  season  of  navigation. 
Many  of  the  original  charts  were  prepared  with  reference  to  a  naviga- 
tion calling  for  a  draft  not  exceeding  12  feet;  the  soundings  were 
referred  to  planes  representing  mean  or  average  stages  of  water,  and 
general  depths  exceeding  18  feet  below  such  planes  were  not  closely 
exploited.  Present  conditions  of  commerce  demand,  however,  that 
the  bottom  be  accurately  charted  to  depths  of  not  less  than  30  feet  in 
the  open  lakes,  or  25  feet  in  their  connecting  rivers  or  straits,  and 
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these  depths  should  relate  to  ordinary  ^^  low- water '^  stages,  instead  of 
to  the  *'  mean  stages"  referred  to  above.  This  will  call  for  extensive 
surveys  and  a  vast  quantity  of  office  work,  all  of  which  must  be  done 
with  great  care  and  accuracy.  To  secure  a  satisfactory  rate  of  prog- 
ress will  require  an  expenditure  of  at  least  $150,000  during  the  year 
ending  June  30,  1902. 

In  addition  to  work  relating  to  charts,  the  Detroit  Office  was 
eneaged  during  the  year  under  the  project  adopted  in  1898  for  an 
exhaustive  investigation  of  lake  levels,  as  described  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  that  year,  pages  3774r-3776.  The 
principal  field  work  comprised  an  accurate  series  of  discharge  meas- 
urements in  the  Nia^ra^  St  Clair,  and  St.  Marys  rivers,  together  with 
local  surveys  relatea  to  these  measurements;  also  the  maintenance  of 
fifteen  self -registering  water  ^uges  on  the  several  lakes,  from  Ontario 
to  Superior  and  Michigan,  which  supply  an  accurate  and  continuous 
record  of  the  most  minute  changes  in  the  elevation  of  the  water  sur- 
face. This  work  is  now  fully  organized,  and  it  is  highly  important 
that  it  be  pushed  to  completion  as  rapidly  as  possible.  For  this  pur- 
pose the  sum  of  ^0,000  should  be  made  available  for  expenditure 
during  the  year  ending  June  30,  1902. 

It  is  therefore  recommended  that  the  appropriation  for  that  year  be 
made  to  include  the  two  amounts  indicated  above,  and  that  it  be  formu- 
lated as  foUows: 

EttimaUfor  th^  fiscal  year  ending  June  SO,  190$. 

For  sarvey  of  northern  and  northwestern  lakes,  including  all  necessary 
expenses  of  correcting,  extending,  printing,  and  issuing  charts,  and  of 
investigating  lake  levels  with  a  view  to  their  regulation,  to  be  available 
until  expended $200,000.00 

SURVEYS,  ADDITIONS  TO,  AND  CORRBCTINO   ENGRAVED  PLATES. 

July  1,  1899,  balance  unexpended 41,483.20 

June  30,  190O,  amount  expended  during  fiscal  year 33, 246. 35 

June30,  1900,  balance  unexpended 8,236.85 

Amount  appropriated  by  sundry  civil  act  approved  June  6, 1900 75, 000. 00 

July  1,  1900,  balance  unexpended 83,236.85 

PRINTING   AND   ISSUING  CHARTS. 

July  1,  1899,  balance  unexpended 3,565.06 

June  30,  1900,  amount  expended  during  fiscal  year $2,596.71 

Revertedto  Treasury 486.06 

3,062.77 

June30,  1900,  baiance imexpended 482.29 

Amount  appropriated  by  sundry  civil  act  approved  June  6,  1900 3, 000. 00 

July  1,  1900,  balance  unexpended 3,482.29 
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Dates  and  amounts  of  appropriations  for  survey  of  Northern  and  Northwestern  Lakes. 


March  3, 1841 $15,000 


May  18, 1842 
March  1, 1843 
Jane  17, 1844, 
March  3, 1845 
August  8, 1846 


20,000 
30,000 
20,000 
20,000 
25,000 


August  12, 1848 25,000 

March  3, 1849 10,000 

September  28, 1850 25,000 

March3,1851 25,000 

August  30, 1852 25,000 

March3,1853 50,000 

August  5, 1854 50,000 

March3,1855 50,000 

August  30, 1856 50,000 

March3,1857 50,000 

June  12,1858 75,000 

March  3,1859 75,000 

June  21,1860 75,000 

March2,1861 75,000 

July  5, 1862 105,000 

February  9, 1863 106,879 

July  2. 1864 100,000 

February  28, 1865 125,000 

June  12,1866 50,000 

March2,1867 77,500 


March  2, 1868 

July  20, 1868 

March  3, 1869 

July  15, 1870 

March  3, 1871 

June  10,1872 

March  3, 1873 

June  23, 1874 

March  3, 1875 

July  31,  1876  (not  including 
$16,000  applied  to  survey  of 
Mississippi  River) 

March  3,  1877  (not  including 
$25,000  applied  to  survey  ot 
Mississippi   River   and   in- 

•  eluding  |S),500  received  from 
sale  of  steamers) 

June  20,  1878  (not  including 
$49,500  applied  to  survey  of 
Mississippi  River) 

March  3, 1879 

June  16,1880 

March  3, 1881 

August  7,1882 


$77,500 
75,000 
100,000 
100,000 
175,000 
175,000 
175,000 
175,000 
150,000 


84,000 


94,500 


49,500 
85,000 
40,000 
18,000 
12,000 


Total 2,939,879 


FBIMTING     AND     ISSUE     OP     CHABT8     POR     USE     OP     NAVIOATOBS,     AND     ELBCTROTyPING 
COPPERPLATES  FOR  CHART  PRINTING. 


March3,1883 $3,000 

July  7, 1884 3,000 

March3,1885 3,000 

August  4, 1886 2,000 

March3,1887 2,000 

October  2, 1888 2,000 

Man5h2.1889 2,000 

August  30, 1890 2,000 

March3,1891 2,000 

August  6, 1892 2>000 


March  3, 1893  .. 
August  18, 1894. 
March  2, 1895.. 
June  11,1896... 

June  4, 1897 

July  1,1898.... 
March  3, 1899  .. 
June  6, 1900 


$2,000 
2,000 
2,000 
2,000 
2,000 
3,000 
8,000 
3,000 


Total. 


42,000 


SURVEYS  AND  ADDITIONS  TO  AND  CORRECTING  ENGRAVED  PLATES. 


June  11,1896 $25,000 

June  4, 1897 25,000 

July  1,1898 25,000 

March3,1899 25,000 

June  6,1900 75,000 


Total 280,000 


March2,1889 $5,000 

August  30, 1890 1...  10,000 

March3,1891 10,000 

August  5, 1892 6,000 

March3,1893 25,000 

August  18, 1894 25,000 

March2,1895 25,000 

(See  Appendix  1 1 1 1.) 

Preservation  ofhench  ma/rks  along  the  Erie  Cam/jl. — ^The  retransfer 
of  16  bench  marks,  which  were  threatened  with  obliteration  by  the 
enlargement  of  the  Erie  Canal  by  the  State  of  New  York^  was  com- 

eleted  in  July,  1899.    The  work  was  in  the  charge  of  Capt  Graham 
K  Fitch,  Corps  of  Engineers,  whose  report  willoe  found  in  Appen- 
dix 1 1 1  2. 

Armu/dwaterlenidsof  the  Northern  amd  Norths  — A  table 

showing  the  monthly  means  of  water  levels  from  July  1, 1899,  to  June 
30,  1900,  at  Charlotte  and  Oswego,  Lake  Ontario;  at  Erie,  Ashtabula, 
and  Cleveland,  Lake  Erie;  at  Milwaukee,  Lake  Michigan;  at  Escanaba, 
on  Green  Bay  (no  observations  being  made  at  the  mtter  place  from 
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Lake  Huron. 

Saginaw  Bay,  Lake  Huron. 

Tawas  Har1x>r,  Lake  Huron. 

Lake  8t  Clair. 

Detroit  River. 

Lake  Erie. 

Coast  Chart  No.  3,  Lake  Erie. 

Coast  Chart  No.  6,  Lake  Erie. 

Coast  Chart  No.  7,  Lake  Erie. 

Sandusky  Bay. 

Lake  Ontario. 

Coast  Chart  No.  1,  Lake  Ontario. 


716         REPORT  OF  THE   CHIEF   OF  ENGINEERS,  U.  8.  ARICT. 

January  16  to  March  81, 1900,  inclusive);  at  Sand  Beach,  Lake  Huron; 
at  Sault  Ste.  Marie  and  Marquette,  Lake  Superior,  being  a  continua- 
tion of  that  published  in  the  Annual  Report  of  the  Chief  of  Engineers 
for  1899,  will  be  found  in  Appendix  1 1 1  3. 

Charts, — Under  the  supervision  of  this  office  during  the  fiscal  year 
additions  have  been  made  to  the  engraved  plates  of — 

Lake  Superior,  No.  3. 
River  Ste.  Marie,  No.  2. 
Straits  of  Mackinac. 
North  End  of  Lake  Michigan. 
South  End  of  Lake  Michigan. 
Beaver  Island  Group,  Lake  Michigan. 
South  End  of  Green  Bay. 
Coast  Chart  No.  3,  Lake  Michigan. 
Coast  Chart  No.  4,  Lake  Michigan. 
Coast  Chart  No.  5,  Lake  Michigan. 
Coast  Chart  No.  6,  Lake  Michigan. 
Coast  Chart  No.  8,  Lake  Michigan. 
Grand  and  Little  Traverse  bays,   Lake 
Michigan. 

An  edition  of  each  of  the  following  charts  has  been  photolitho- 
graphed  and  printed. 

St.  Marys  River,  No.  1. 
Apostle  Islands,  No.  1. 

BfPROVEMENT  OF  THE  YELLOWSTONE  NATIONAL  PARK,  INCLUDING 
THE  CONSTRUCTION,  REPAIR,  AND  MAINTENANCE  OF  ROADS  AND 
BRIDGES. 

Officer  in  charge,  Capt.  Hiram  M.  Chittenden,  Corps  of  Engineers. 

The  work  has  been  in  the  charge  of  the  Engineer  l5epartment  since 
1883,  except  during  the  period  from  August,  1894,  to  March,  1899. 

The  project  embraces  the  construction  of  a  belt-line  road,  including 
all  the  important  centers  of  interest  in  the  park,  viz:  Mammoth  Hot 
Springs,  ISorris  Geyser  Basin,  the  Firehole  Greyser  Basins,  the  Yellow- 
stone Lake,  the  Canyon  and  Falls  of  the  Yellowstone,  and  the  section 
near  Tower  Falls;  also  four  approaches  leading  from  the  boundary  of 
the  Park  to  different  points  on  the  belt  line;  the  numerous  side  roads 
to  isolated  objects  of  mterest,  as  well  as  bridle  trails  for  use  by  explor- 
ing parties  and  by  troops  and  scouts  in  patrolling  the  Park.  The  esti- 
mated total  mileage  of  the  completed  system  is  about  300  miles  in  the 
Park  proper  and  330  miles  including  the  roads  in  the  Forest  Reserve. 

The  estunated  total  cost  of  the  project,  excluding  annual  maintenance 
and  repairs,  is  $850,000.  Of  this  sum  $425,000,  in  round  numbers, 
has  already  been  expended;  about  $45,000  is  available  for  expenditure 
during  the  fiscal  year  1901,  and  $380,000  is  required.  The  cost  of  an- 
nual maintenance  and  repairs  has  been  $161,320.78.  The  result  of  the 
expenditure  thus  far,  after  certain  portions  of  the  road  are  rebuilt, 
will  be  about  176  miles  of  road  and  80  bridges  constructed.  There 
remains  to  be  built  about  154  miles  of  road,  11  costly  bridges,  and  a 
large  number  of  smaller  bridges. 

The  work  during  the  fiscal  year  ending  June  30,  1900,  was  all  done 
from  the  appropriation  act  of  March  3,  1899.     Of  the  $40,000  appro- 

Eriated,  $4,500  was  allotted  for  the  purposes  of  protection  to  be  dis- 
ursed  by  the  acting  superintendent,  and  some  protection  work  was 
done  by  the  Engineer  Department  in  the  repair  of  station  houses  and 
for  the  troops  patrolling  the  Park.    The  total  amount  applied  to  pro- 
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tection  was  $6,584.64,  leaving  $34,465.36  available  for  improvement 
and  maintenance.  The  sum  of  $5,000  having  been  used  in  repairs 
prior  to  July  1,  1899,  there  remained  only  $29,465.36  for  the  year 
ending  June  30,  1900.  Of  this  sum  $22,016.04  was  expended  in  new 
work;  $7,194.57  in  repairs,  and  $254.75  in  surveys. 

The  new  work  was  virtually  maintenance  and  repairs,  for  it  nearly 
all  consisted  in  the  reconstruction  of  old  roads  which  had  long  been 
considered  dangerous.  The  prindoal  part  of  the  work  was  on  a  new 
location  of  3  mOes  of  road  between  Mammoth  Hot  Springs  and  Golden 
Gate,  and  on  a  short  stretch  in  the  valley  of  the  Gardiner  below  Mam- 
moth Hot  Springs.  Both  pieces  of  work  were  exceptionally  difficult 
and  consequently  costlv.  In  the  valley  of  the  Gibbon  River  a  wagon 
trail  has  been  opened  down  the  right  bank  from  the  belt  line  to  near 
the  mouth  of  the  Firehole  to  connect  with  the  western  approach. 
This  work  involved  the  construction  of  a  cheap  bridge. 

The  repair  work  extended  over  the  entire  system.  The  damages  to 
the  road  m  the  spring  of  1899  were  unusually  extensive,  owing  to  the 
extraoi*dinary  lateness  of  the  season,  depth  of  snow,  and  resulting  high 
water.  The  present  season  is  exactly  tne  reverse  of  that  of  last  year, 
being  very  early,  with  little  snow  and  no  serious  freshets.  The 
damages  to  the  roads  have  therefore  been  small  and  the  work  of  repair 
light. 

The  estimate  for  the  current  fiscal  year  is  renewed,  with  a  slk4it 
modification  in  a  few  items,  due  to  more  exhaustive  survevs.  The 
project  has  been  extended  by  the  action  of  Congress,  act  of  June  6, 
1900,  authorizing  the  construction  of  a  road  from  the  outlet  of  the 
Yellowstone  Lake  to  the  east  boundary  of  the  Forest  Reserve  and  mak- 
ing an  appropriation  for  its  commencement.  The  distance  is  about  50 
mues  and  involves  the  construction  of  two  large  bridges  and  several 
smaller  ones.  The  cost  will  not  be  less  than  $100,000  for  the  road 
work  and  $15,000  for  the  bridges. 

The  economy  and  utility  of  the  work  in  the  Yellowstone  National 
Park  would  be  greatly  increased  by  providing  for  its  completion  by 
continuous  appropriations  within  a  period  of  Siree  years.  If  this  can 
not  be  done,  extra  provision  over  the  usual  annual  allowance  should  be 
made  for  the  required  bridges.  These  works  are  urgently  needed  and 
are  too  costly  to  be  built  n-om  appropriations  of  the  size  heretofore 
made.  Several  of  the  old  bridges  are  now  unsafe  and  ought  not  to  be 
used  longer. 

The  sundry  civil  act  of  June  6,  1900,  provides  as  follows: 

Improvement  of  the  Yellowstone  National  Park :  For  the  repair  and  maintenance  of 
existing  roads  and  bridges  and  improvement  and  protection  of  the  Yellowstone  National 
Park,  to  be  expended  by  and  under  the  direction  of  the  Secretary  of  War,  sixty 
thousand  dollars,  of  which  amount  five  thousand  dollars  shall  be  immediatelv  available 
for  the  repair  of  roads:  Provided,  That  of  this  amount  twenty  thousand  dollars,  or  so 
much  thereof  as  may  be  necessary,  shall  be  used  in  the  construction  of  a  wason  road 
and  the  necessary  bridses  througn  the  Yellowstone  Park  Timber  Reserve  along  the 
North  Fork  of  the  Stinkinc^ water  or  Shoshone  River  and  through  the  Yellowstone 
Park  bv  way  of  the  Jones  Greek  trail  or  other  most  practicable  route  to  a  point  on 
the  Yellowstone  River  near  where  said  river  flows  from  Yellowstone  Lake:  Provided 
farther.  That  road  extensions  and  improvements  shall  hereafter  be  made  in  said  park 
under  and  in  harmony  with  a  general  plan  of  roads  and  improvements  to  be  approved 
by  the  Chief  of  Engineers  of  the  Army. 


Inviting  special  attention  to  the  detailed  report  of  Caj^t.  H.  M.  Chit- 
mden,  Cx)rps  of  Engineers,  for  the  f      "  "  ^  ^   ^ 

and  to  his  report  of  August  20, 1900 


tenden,  CX)rps  of  Engineers,  for  the  fiscal  year  ending  iTune  30,  1900. 

I,  herewith,  subnutting  a  general 
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Elan  for  road  extensions  and  improvements  in  the  Park,  I  have  the 
onor  to  state  that  the  general  ^lan  of  roads  and  improvements  as 
submitted  is  approved  by  the  Chief  of  Engineers,  and  that  hereafter 
all  road  extensions  and  improvements  in  the  Park  under  the  Engineer 
Department  will  be  in  harmony  with  these  approved  projects. 

It  is  earnestly  recommended  that  the  same  svstem  shall  be  applied 
to  appropriations  for  improvements  in  the  Yellowstone  Park  that 
holds  in  river  and  harbor  works,  and  that  hereafter  such  appro]^ria- 
tions  be  nmde  available  upon  the  passage  of  the  act  and  continue 
available  until  expended. 

It  is  also  recommended  that  the  item  for  police  duty  in  the  Park  be 
serarate  and  distinct  from  that  for  improvement  work. 

The  item  for  improvement  is  expended  under  the  direction  of  the 
Secretary  of  War;  the  item  for  police  duty  is  expended  under  an 
officer  who  reports  to  the  Secretary  of  the  Interior. 

July  1,  1899,  balance  unexpended $35,383.78 

Amount  appropriated  by  sundry  civil  act  approved  June  6, 1900  ($5,000 

immediately  available) ,  less  $5,000  allotted  for  protection 55, 000. 00 

Amount  transferred  by  Interior  Department 248. 61 

90,632.39 
June  30,  1900,  amount  expended  during  fiscal  year 33,902.17 

July  1,  1900,  balance  unexpended 56,730.22 

July  1,  1900,  outstanding  liabilities 5,458.71 

July  1,  1900,  balance  available 51,271.51 

Amount  estimated  for  completion  of  existing  project  after  work  of  current 
season,  in  which  about  $45,000  of  appropriation  will  be  expended  in 
new  work  and  $15,000  in  repairs  ($425,000  estimated  cost  of  completion, 

less  $45,000) 380,000.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1902: 

For  new  work,  in  addition  to  the  balance  available  July  1, 1900 380, 000. 00 

For  maintenance  of  improvement 15,000.00 

(See  Appendix  J  J  J.) 
EEOONNAISSANCES,  EXPLORATIONS,  AND  WORK  IN  THE  FIELD. 

Engineer  officers  and  acting  en^neer  officers  on  the  staffs  of  com- 
manding generals  of  military  divisions  and  de^rtments  have  been 
engaged  during  the  year  in  building  and  repairing  railroads,  wagon 
roads,  and  bribes,  making  surveys  m  the  field,  making  and  distribut- 
ing maps,  and  in  other  duties  incidental  to  the  work  of  engineers  in 
the  field. 

Reports  of  such  work  have  been  submitted  by  the  following  officers: 

Capt.  John  Biddle,  Corps  of  Engineers,  at  Division  of  the  Philip- 
pines. 

Capt.  William  V.  Judson,  Corps  of  Engineers,  at  Department  of 
Porto  Rico. 

Capt.  Henry  P.  McCain,  Fourteenth  United  States  Infantry,  at 
Department  oi  the  Columbia. 

Capt  John  B.  Bennet,  Sixteenth  United  States  Infantry,  at  Depart- 
ment of  the  Colorado. 

Capt.  John  Biddle,  Corps  of  Engineers,  Chief  Engineer  of  the  Divi- 
sion of  the  Philippines,  reports  in  detail  concerning  engineering  oper- 
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atioDS  in  tiiat  division;  gives  names  of  officers  in  charge  of  the 
engineer  department  at  h^idquarters,  of  engineer  officers  and  acting 
engineer  officers  in  the  various  departments,  and  of  those  serving  in 
the  office  of  the  chief  engineer.  The  funds  for  civilian  assistant  to 
engineer  officers  were  expended  for  hire  of  employees  in  the  office  and 
field;  funds  for  equipment  of  engineer  troops  were  expended  for  pur- 
chase and  repair  or  tools  and  materials  for  bndge  and  road  work,  instru- 
ments for  reconnaissances  and  surveying,  supplies  for  drafting  and 
duplicating  maps,  photogi-aphy,  etc.  The  climate  is  very  hard  on  all 
materials,  particularly  those  employed  in  photography  and  map  print- 
ing. Drawing  and  surveying  mstruments  rust  rapidly.  The  office 
work  has  been  the  regular  routine,  the  issue  of  materials,  tools,  and 
instruments,  the  drawing  and  distribution  of  a  large  number  of  maps; 
all  Spanish  maps  available  have  been  combined,  ti*aced,  and  printed,  and 
considering  the  undeveloped  nature  of  the  country,  have  been  fairly 
accurate;  Qie  road  maps  covering  certain  military  expeditions  have 

E roved  accurate  and  full  of  detail,  except  that  the  roa^  and  bridges, 
aving  been  neglected  for  some  years,  are  in  worse  condition  than  the 
maps  would  indicate.  It  has  been  possible  to  furnish  to  all  expeditions 
maps  of  considerable  value.  Considerable  work  has  been  done  toward 
securing  a  military  map  of  the  whole  archipelago,  but  it  is  still  in  the 
initiatory  stage.  The  photographic  work,  of  which  a  large  part  was  done 
by  the  men  or  engineer  companies,  consisted  in  views  of  engineer  work 
done  in  the  field  and  on  the  railroad,  views  of  forts,  of  lan&capes,  etc. 
The  detachments  of  engineer  troops  accompanying  expeditions  and  other 
detachments  have  been  supplied  from  the  depot  with  instruments  and 
with  tools  and  materials  f or  Duilding  roads,  bridges,  and  ferries.  Much 
work  of  relaying  track  and  rebuilding  roadbed  and  bridges  was  done 
on  the  Manila  and  Dagupan  Railroad  during  the  advance  and  since  the 
occupation  of  the  district  by  our  forces,  "fiiis  work  was  mostly  done 
by  Officers  of  the  Corps  of  Engineers  and  engineer  troops  under  the 
supervision  of  the  engineer  officer  of  the  department.  Several  hun- 
dred miles  of  wagon  road  have  been  worked  over,  more  or  less,  and  a 
dozen  or  so  highway  bridges  built  and  many  repaired.  The  work  of  the 
engineer  companies  has  oeen  almost  entirely  in  connection  with  road 
repair  and  bridge  building  and  has  been  excellent.  The  small  number 
of  officers  and  men  of  engineers  available  has  proved  a  great  disadvan- 
tage, especially  during  ftie  movements  in  central  Luzon.  Practically 
all  the  plant  sent  out,  including  tools,  instruments,  and  materials,  haa 
been  of  use.  Excepting  the  chess,  the  advance  guard  ponton  train  has 
not  been  used.  The  white  ants  make  it  difficult  to  keep  this  train  in 
good  order.  A  certain  amount  of  work  has  been  done  in  connection 
with  the  public  works  in  Manila  Harbor.  Examinations  of  the  exist- 
ing forts  at  Jolo  and  Manila  have  been  made  by  engineer  officers. 
(See  Appendix  K  K  K 1.) 

Capt  William  V.  Judson,  Corps  of  Engineers,  Engineer  Officer, 
Depirtment  of  Porto  Rico,  reports  that  he  relieved  First  Lieut  Samuel 
G.  Jones,  Fifth  United  States  Cavalry,  Acting  Engineer  Officer  of  the 
Department,  August  27,  1899;  that  during  tne  incumbency  of  Lieu- 
tenant Jones  the  office  duties  involved  flie  preparation  of  various 
reports  upon  land  matters;  the  issue  to  officers  of  instruments,  draw- 
ing materials,  etc.:  prosecution  of  dredging  operations;  wharf  polic- 
ing and  repairs,  and  equipment  of  machine  shop,  all  at  San  Juan.     Up 
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to  May  1,  1900,  Gaptain  Judson  was  president  of  the  Board  of  Public 
Works  of  Porto  Rico,  the  work  of  the  Board  involving  insular  expend- 
itures. As  engineer  officer  of  the  department  has  had  imnoediate 
charge  of  the  disbursement  of  the  $960,000  of  moneys  appropriated 
by  (ingress  and  devoted  to  the  construction  of  roads,  etc.,  in  Porto 
Rico,  to  relieve  the  people  who  were  suffering  from  starvation  and 
and  sickness  incident  to  the  hurricane  of  August  8,  1899.  Several 
military  reservations  have  been  surveyed,  or  titles  thereto  investigated; 
maps  have  been  prepared  showing  the  lands  of  public  ownership  on 
San  Juan  Island;  this  work  has  been  only  tentatively  completed,  as 
titles  and  descriptions  are  in  most  cases  very  defective;  a  tof)ograph- 
ical  map  of  Porto  Rico  has  been  begun,  but  has  not  been  pushed,  partly 
for  lacK  of  time  and  partlv  because  the  road  surveys  and  coast  survey 
data  will  soon  be  available,  and  should  be  embodied  in  anv  new  map. 
Harbor  lines  at  San  Juan  Harbor  have  been  recommended  for  adoption 
to  the  Secretary  of  War.  The  construction  of  a  pier  at  this  harbor, 
under  revocable  license  issued  to  the  New  York  and  Porto  Rico  Steam- 
ship Company,  has  been  supervised,  and  data  procured  for  rep)ort  of  cost 
to  the  Secretary  of  War.  Many  reports  have  been  submitted  upon 
matters  relatin^to  franchises  and  concessions  in  Porto  Rico,  and  reports 
on  various  engineering  subjects  have  been  prepared  for  the  department 
commander;  engineer  property  has  been  carea  for,  and,  uj)on  request, 
officers  serving  m  the  Department  have  been  furnished  instruments 
and  materials. 
(See  Appendix  K  K  K  2.) 

Capt.  Henn^  P.  McCain,  Fourteenth  United  States  Infantry,  Acting 
Engineer  Officer.  Department  of  the  Columbia,  reports  that  the  field 
work  consisted  oi  instrumental  surveys  for  extensions  to  the  water  and 
sewerage  systems  at  Vancouver  Barracks,  Wash. ;  laying  out  of  camps 
and  buildings  for  accommodation  of  volunteer  organizations  ordered 
to  rendezvous  at  Vancouver  Barracks,  and  supervision  of  construction 
of  same;  that  office  work  consisted  of  preparation  of  plans,  profiles, 
and  specifications  for  extensions  to  water  and  sewerage  systems  at  Van- 
couver Barracks;  detail  plans  of  volunteer  camps  at  Vancouver  Bar- 
racks, and  plan  of  post  of  Vancouver  Barracks  showing  camps  of  volun- 
teers; making  tracing  of  map  of  trail  from  Port  Valdez  to  Fort  Elgbert; 
of  map  of  proposed  military  reservation  at  Foi*t  Egbert;  of  map  or  Fort 
Kodiak:  of  map  of  proposed  military  reservation  at  Skagway ;  making 
plan  of  Vancouver  Joarracks,  with  new  system  of  numbering;  plan  ana 
specification  of  75-foot  flagstaff,  and  plan  of  Fort  Spokane,  Wash., 
with  water  and  sewerage  systems,  for  Interior  Department;  collect- 
ing and  compiling  data  for  department  maps;  photographic  work  of 
Alaska  Exploring  Expedition  of  1899,  under  command  of  Capt.  E.  F. 
Glenn.  Forty -five  solar  prints  and  222  silver  prints  were  maae  and  16 
maps  were  mounted  on  muslin. 

(See  Appendix  K  K  K  3.) 

Capt.  John  B.  Bennet,  Sixteenth  United  States  Infantry,  Acting 
En^neer  Officer,  Department  of  the  Colorado,  reports  that  office  work 
during  the  past  year  was  confined  to  making  a  number  of  tracings  and 
blue  prints  of  official  maps  on  file,  and  to  caring  for  engineer  property 
in  the  office  and  issued  to  post  engineer  officers.  No  field  worK  was 
done  other  than  sketches  of  practice  marches  and  field  exercises. 

(See  Appendix  K  K  K  4.) 
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ESTIMATES  FOR  AMOUNTS  REQUIRED  FOR  SURVEYS  AND  RECONNAIS- 
SANCES IN  MILITARY  DEPARTMENTS,  AND  FOR  MAPS,  INCLUSIVE  OF 
WAR  MAPS. 

For  military  surveys  and  reconnaissances  and  surveys  of  military 
reservations  by  the  engineer  officers  attached  to  the  several  headquar- 
ters of  military  departments,  being  an  average  of  $1,428.57  for  each 
of  seven  military  departments  west  of  the  Mississippi  River,  $10,000. 

Attention  is  specially  invited  to  this  estimate  for  appropriation  and 
to  the  important  uses  tor  which  it  is  intended. 

At  the  neadquarters  of  the  military  departments  west  of  the  Missis- 
sippi River  there  are  stationed  Officers  of  the  Corps  of  Engineers,  or 
otner  officers  detailed  to  act,  whose  duty  it  is  to  make  reconnaissances 
for  military  purposes,  to  make  such  surveys,  and  premre  such  maps  as 
may  be  required  by  tiieir  respective  commanding  officers.  In  recent 
years  no  appropriations  have  been  made  for  these  purposes,  and  con- 
sequently these  officers  have  been  verv  much  cramped  for  lack  of  the 
necessary  means,  and  the  usefulness  of  their  offices  has  been  very  much 
reduced  m  consequence.  The  maps  of  these  departments  are  constantly 
in  need  of  revision  and  additions,  which  the  officers  make  so  far  as 
possible;  but  with  no  means,  even  for  the  purchase  of  paper,  their 
eflforts  are  limited  in  results. 

For  publication  of  maps  for  use  of  the  War  Department,  inclusive 
of  war  maps,  $6,000. 

Paragraph  351  of  the  Army  Regulations  requires  that  the  command- 
ing officer  of  each  post  where  there  are  fixed  oatteries  bearing  upon  a 
channel  will  call  upon  the  Engineer  Department  for  accurate  cnarts 
showing  the  soundings  to  the  extent  of  the  ranges  of  the  guns.  Calls 
upon  this  department  to  perform  its  duty  under  this  regulation  are 
now  being  honored  as  rapidly  as  possible.  To  further  the-  work 
$5,000  should  be  appropriated  for  the  fiscal  year  ending  June  30, 1902. 

CONSTRUCTION  OF  MILITARY  ROAD  FROM  FORT  WASHAKIE  TO 
MOUTH  OF  BUFFALO  FORK  OF  SNAKE  RIVER,  WYOMING. 

Officers  in  charge,  Capt.  James  C.  Sanford,  Corps  of  Engineers,  to 
October  17,  1899,  and  Capt.  Hiram  M.  Chittenden,  Corps  of  Engi- 
neers, after  that  date. 

The  first  appropriation  for  this  work  was  made  by  act  of  June  4, 
1897;  construction  was  commenced  in  August,  1898,  and  finished  in 
October  of  the  same  year  so  far  as  funds  would  permit.  For  descrip- 
tion of  the  locality,  character,  and  value  of  the  road,  and  work  done  te 
June  30,  1899,  see  Annual  Report  of  the  Chief  of  Engineers,  1899, 
Fart  VI,  pages  3881-3900. 

No  wort  was  done  during  the  year  except  care  of  property. 

Amount  expended  to  June  30,  1899,  $9,832.32. 

Amount  expended  during  fiscal  year  ending  June  30,  1900,  $142.66. 

The  sundrjr  civil  act  of  June  6, 1900,  appropriated  $10,000  for  repair 
and  completion  of  the  road.  A  project  was  submitted  June  17,  1900, 
approved  June  22,  1900,  and  preparations  were  made  for  commencing 
the  work. ' 
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July  1, 1899,  balance  unexpended |167. 68 

Amount  appropriated  by  act  of  June  6,  1900 10,000.00 

10,167.68 
June  30,  1900,  amount  expended  during  fiscal  year 142.56 

July  1, 1900,  balance  unexpended 10, 025. 12 

July  1,1900, outstanding  liabilities 6.7.3 

July  1, 1900,  balance  available 10,018.39 

(See  Appendix  L  L  L.) 

ERECTION  OF  MONUMENT  TO  SERGEANT  CHARLES  FLOYD. 

Officers  in  charge,  Capt.  James  C.  Sanford,  Corps  of  Engineers,  to 
October  17,  1899,  and  Capt.  Hiram  M.  Chittenden,  Corps  of  Engi- 
neers, after  that  date. 

The  deficiency  act  of  March  3,  1899,  appropriated  $5,000  for  the 
erection,  in  cooperation  with  the  Floyd  Memorial  Association,  of  a 
monument  near  Sioux  City,  Iowa,  over  the  remains  of  Sergt,  Charles 
Floyd,  of  the  Lewis  and  Clark  expedition. 

No  work  was  done  during  the  fiscal  year  ending  June  30, 1899. 

During  the  past  fiscal  year  definite  progress  has  been  made  toward 
the  early  completion  of  this  work.  On  May  5,  1900,  the  Secretary  of 
War  approved  a  project  embodying  a  general  design  and  method  of 

ffrocedure  in  erecting  the  monument  in  cooperation  with  the  State  of 
owa,  which  had  also  given  $5,000  in  aid  of  the  work.  (Act  of  the 
State  legislature  approved  April  7,  1900.) 

The  foundation,  consisting  of  a  solid  monolithic  mass  of  concrete, 
was  put  in  on  the  28th  of  JVlay.  It  is  in  the  form  of  a  frustrum  of  a 
pyramid,  22  feet  square  at  the  base,  13  feet  6  inches  square  at  the  top, 
and  11  feet  high. 

On  the  31st  of  May  bids  were  opened  for  the  stone  for  the  super- 
structure, and  on  June  26  a  contract  was  entered  into,  on  the  part  of 
the  State  of  Iowa,  with  the  Minnesota  Sandstone  Company,  of  Min- 
neapolis, Minn.,  for  furnishing  the  stone  for  the  superstructure.  The 
Kettle  River  sandstone  was  adopted. 

Proposals  are  being  advertised  for,  for  the  work  of  erection,  and  it 
is  expected  to  lay  the  corner  stone  of  the  monument  August  20,  the 
anniversary  of  the  death  of  Sergeant  Floyd,  and  to  complete  the  work 
before  the  end  of  October. 

The  style  of  monument  selected  is  the  Egyptian  obelisk.  Its  height 
will  be  100  feet  Si  inches. 

The  details  of  the  work  will  be  deferred  for  the  final  report,  which 
will  be  prepared  after  the  completion  of  the  monument. 

July  1,  1899,  balance  unexpended $5,000.00 

June  30,  1900,  amount  expended  during  fiscal  year 1, 327. 17 

July  1,  1900,  balance  unexpended :..      3, 672. 83 

July  1,  1900,  outstanding  liabilities 81.14 

July  1,  1900,  balance  available 3,591.69 

(See  Appendix  M  M  M.) 
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OFFICE  OF  THE  CHIEF  OF  ENGINEERS. 

During  the  fiscal  year  ending  June  30,  1900,  the  following-named 
officers  were  on  duty  in  this  office  as  assistants: 
Lieut  Col.  Alexander  Mackenzie. 

Maj.  Walter  L.  Fisk,  from  July  13  to  September  23, 1899. 
Ma].  James  L.  Lusk. 

Capt.  James  C.  Sanford,  from  October  25  to  December  20,  1899. 
Capt.  Joseph  E.  Kuhn. 

First  Lieut.  Charles  S.  Bromwell,  since  April  6,  1900. 
First  Lieut.  Spencer  Cosby,  from  January  1  to  February  21,  1900. 
Very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 
Brig.  Gen,^  Chief  of  Emineers^ 

U.  S.  Army, 
Hon.  EuHU  Root, 

Secretary  of  War. 
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APPENDIX  No.  I. 


REPORT  OF  THE  BOARD  OF  ENGINEERS. 

The  Board  of  Engineers,  Army  Building, 

NeiG  Ym^k  CHy,  July  11, 1900. 

General:  I  have  the  honor  to  submit  the  annual  report  recounting 
the  operations  of  The  Board  of  Engineers  for  the  year  ending  June  30, 
1900. 

The  following  change  in  the  personnel  of  the  Board  has  taken  place 
since  the  date  of  the  last  annual  report: 

Under  the  provisions  of  Special  Orders  No.  163,  July  14,  1899,  and 
No.  190,  August  15, 1899,  Headquarters  of  the  Army,  A.  G.  O.,  Lieut. 
(now  Captain)  Edgar  Jadwin,  Corps  of  Engineers,  relieved  Capt. 
William  V .  Judson,  Corps  of  Engineers,  as  recorder  and  disbursing 
officer  of  the  Board,  the  latter  officer  being  ordered  to  duty  in  Porto 
Bico. 

As  at  present  constituted  The  Board  of  Engineers  consists  of  the 
following-named  officers  of  the  Corps  of  Engineers:  Col.  Henry  M. 
Kobert,  president;  Col.  John  W.  Barlow,  Col.  G.  L.  Gillespie;  Capt. 
E^ar  Jadwin,  recorder  and  disbursing  officer. 

In  addition  Col.  Peter  C.  Hains,  Corps  of  Engineers,  Division  Engi- 
neer of  the  Southeast  Division,  and  Col.  Saniuel  M.  Mansfield,  Corps 
of  Engineers.  Division  Engineer  of  the  Pacific  Division,  are  members 
of  the  Board  when  matters  pertaining  to  defensive  works  in  their 
respective  divisions  are  under  consideration. 

The  Board  has  considered  the  various  subjects  referred  to  it  during 
the  past  fiscal  year  by  the  Chief  of  Engineers,  and  the  following  is  a 
brief  summary  of  the  reports  rendered  thereon: 

1899. 
July    3.  On  revised  project  for  defense  of  the  southern  entrance  to  New  York  Harbor. 
July    3.  On  design  for  armored  range-finder  shelters  for  battery  commanders'  sta- 
tions for  Forts  Schuyler  and  Hamilton,  N.  Y. 
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1899. 

July  3.  On  eBtablishinent  of  pennanent  fortifications  upon  Gape  Henry,  ViigiDii, 
at  the  entrance  to  Chesapeake  Bay. 

July  11.  On  amount  of  land  requir^  at  Laffima  Merced,  Oalifomia,  to  accommodate 
two  mortar  batteries  projected  tnere  for  the  defense  of  the  harbor  of  San 
Francisco. 

July  28.  On  firincs  at  Fort  Washington,  Md.,  June  29,  1899,  against  two  experi- 
mental sections  of  parapets. 

July  28.  On  revised  project  for  the  defense  of  Hampton  Roads,  Virginia. 

July  28.  On  modification  of  the  superior  slope  of  the  typical  seacoast  parapet 

July  28.  On  establishment  of  tide  scales  at  military  posts,  for  use  with  the  depres- 
sion position  finder. 

Aug.    7.  On  chain  hoist  for  ammunition  delivery  for  8-inch  B.  L.  R. 

Sept.  12.  On  letter  from  Capt.  W.  C.  Langfitt  Corps  of  Engineers,  forwarding  appli- 
cation of  the  Wolff  and  Zwicker  Iron  Works,  of  Portland,  Oreg.,  request- 
ing peniiisHion  to  use  manganese  bronze  and  steel  fo^gings,  instead  of  cast- 
ings, under  their  contract  for  ammunition  hoists  for  £inch  rapid-fire  guns 

Oct     5.  On  location  of  certain  rapid-fire  guns  for  the  defense  of  Boston  Harbor. 

Oct.     7.  Relative  to  revised  project  of  the  Board  for  the  defense  of  Hampton  Roads. 

Oct.  9.  On  communication  from  the  Naval  War  Coll^;e  relative  to  the  constroction 
of  defenses  at  the  Straits  of  Mackinac. 

Oct.    13.  On  working  drawings  for  the  10-inch  B.  L.  R.  ammunition  hoist 

Oct.   26.  On  final  report  on  transfers  and  repairs  of  old  armament 

Nov.  20.  On  ballistic  curves  for  6-inch,  5-inch,  15-pounder,  and  6-pounder  rapid-fire 
guns. 

Nov.  21.  Relative  to  corrections  in  type  plans  for  chain  ammunition  hoist  for  6-inch 
rapid-fire  gun. 

Dec.   30.  Submitting  certain  recommendations  concerning  construction  of  all  future 
emplacements  for  high-power  guns. 
1900. 

Jan.  17.  On  certain  differences  in  number  of  gear  wheels  for  12-uich  chain  hoists 
being  constructed  by  the  Ellicott  Machine  Company  of  Baltimore,  Md. 

Feb.  1.  On  report  of  Capt.  C.  H.  McKinstry,  Corps  of  En^eers.  dated  St  Augus- 
tine, Fla.,  January  4, 1900,  relative  to  the  acquisition  oi  land  at  St  Johns 
Bluff  as  a  site  for  fortifications. 

Feb.  1.  On  letter  from  Capt.  Harry  Taylor,  Corps  of  Engineers,  dated  Seattle, 
Wash.,  January  17, 1900,  on  the  advisability  of  the  relinquishment  of  cer- 
tain military  reservations  in  the  San  Juan  Islands. 

Feb.  2.  On  the  subject  of  modifying  gearing  in  existing  approved  designs  for  chain 
ammunition  hoists. 

Feb.   28.  On  project  for  defense  of  the  St  Johns  River,  Florida. 

Mar.  8.  On  the  retention  of  an  island  in  the  West  Sound,  Washington,  for  defensive 
purposes. 

Mar.  12.  On  changes  to  be  noted  in  the  drawings  of  the  Board's  reports  on  8  and  10- 
inch  chain  ammunition  hoists. 

Mar.  12.  On  revised  project  for  defense  of  Boston  Harbor. 

Mar.  27.  On  application  of  Maj.  S.  W.  Roessler,  Corps  of  Engineers,  for  authority 
to  use  certain  69i-inch  hold-down  bolts  in  the  mortar  platfonii  at  Great 
Diamond  Island,  Midne. 

Mar.  31.  On  mounts  for  6-inch  rapid-fire  guns. 

Apr.     6.  On  revised  project  for  defense  of  Portsmouth,  N.  H. 

May  10.  On  proposed  bridge  across  Fort  Point  Channel,  Boston,  Mass. 

May  18.  Preiimmary  report  for  defense  of  the  entrance  to  Chesap^ike  Bay  at  Gape 
Henry,  Virginia,  and  the  modification  of  existing  projects  for  Bialtimore, 
Md.,  and  Washington,  D.  C. 

June    6.  On  the  subject  of  mounts  for  high-power  guns. 

June  11.  On  modifications  in  cover  for  high-power  guns  and  mortars. 

June  20.  On  design  of  Capt.  H.  F.  Hodges,  Corps  of  Engineers,  for  chain  hoist  for 
front  delivery  adapted  for  use  in  emplacements  for  10-inch  B.  L.  R.  with 
12-foot  overhead  cover. 

June  20.  On  design  of  Mr.  James  Morris  Morgan  for  a  submarine  boat  for  obstruct- 
ing channels  and  harbors  of  entrance  threatened  by  an  enemy. 

In  the  performance  of  the  duties  of  The  Board  of  Engineers  the 
following  inspections  of  localities  were  made  during  thepast  fiscal  year: 

On  April  24, 1900.  Colonels  Barlow  and  Gillespie  and  Captain  Jadwin, 
under  instructions  from  the  Chief  of  Engineers  dated  April  10,  1900, 
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visited  Cape  Henry,  Virginia,  and  inspected  sites  for  the  defenses  in 
the  locality,  in  connection  with  the  preparation  of  a  project  for  the 
defense  of  the  entrance  to  Chesapeake  Bay.  Colonels  Kobert  and 
Hains,  by  reason  of  other  public  duties,  were  unable  to  be  present. 

On  May  4,  1900,  the  Board,  consisting  of  Colonels  Robert,  3arlow, 
and  Gillespie,  with  Captain  Jadwin,  under  instructions  from  the  Chief 
of  Engineers  dated  April   24.  1900,  visited  Boston,  Mass.,  for  the 

gurpose  of  inspecting  tne  site  tor  a  proposed  bridge  across  Fort  Point 
'hannel. 

Under  instructions  from  the  Chief  of  Engineers,  dated  April  10, 
1900,  Captain  Jadwin  visited  Fort  Screven,  Ga.,  April  17,  1900,  ana 
Fort  Caswell,  N.  C,  April  18,  1900,  for  the  purpose  of  observing 
construction  details  in  connection  with  the  preparation  of  type  draw- 
ings by  The  Board  of  Engineers.  He  also,  on  this  same  duty,  visited 
Fort  Dupont,  Del.,  and  Mott.,  N.  J.,  June  29, 1900,  under  instructions 
from  the  Chief  of  Engineers  dated  June  22,  1900. 

In  addition  to  their  duties  with  The  Board  of  Engineers,  the  indi- 
vidual members  of  the  Board  have  been  engaged  as  follows  during 
the  year  ending  June  30,  1900: 

Col.  Henry  M.  Robert,  president  of  The  Board  of  Engineers,  served 
continuously  from  July  1,  1899,  to  June  30,  1900,  as  Division  Engi- 
neer of  the  Southwest  Division,  as  ex  officio  member  of  the  board  of 
visitors  to  the  United  States  Engineer  School  at  Wfllets  Point,  N.  Y., 
and  as  member  and  president  of  the  following  boards:  (1)  On  harbor 
lines  for  the  harbor  of  New  York  and  its  adjacent  waters;  (2]  on  har- 
bor lines  for  the  port  of  Philadelphia;  (3)  on  examination  oi  officers 
of  the  Corps  of  Engineers  with  a  view  to  their  promotion. 

He  still  continues  on  all  of  the  foregoing  duties,  and  has,  in  addition, 
during  the  past  fiscal  year,  served  as  member  and  president  of  a  board 
to  prepare  and  report  project  for  a  35-foot  channel  throughout  the 
Southwest  Pass  of  the  Mississippi  River,  and  also  was  engaged  on 
special  duty  in  connection  with  tne  subject  of  providing  dredges  for 
the  various  seacoast  harbors. 

Col.  John  W.  Barlow,  Corps  of  Engineers,  has  continued  to  serve 
as  Division  Engineer  of  the  Northwest  Division.  He  has  had  charge 
of  the  improvement  of  Hudson  River  and  harbors  thereon,  of  rivers 
and  harbors  in  northeastern  New  Jersey,  and  of  Lake  Champlain,  New 
York  and  Vermont,  of  the  making  of  certain  surveys,  of  the  removal 
of  various  wrecks,  of  the  supervision  of  the  construction  of  various 
bridges,  of  certain  work  of  the  Hudson  Tunnel  Railway  Company,  and 
of  the  construction  of  two  piers  on  the  Jersey  Flats,  New  York  Bay, 
Bayonne,  N.  J. 

He  has  also  served  as  a  member  of  the  following  boards:  Board  of 
Officers  for  the  examination  for  promotion  of  certain  officers  of  the 
Corps  of  Engineers;  Board  of  Engineers  to  make  a  survey  and  esti- 
mate of  cost  for  the  improvement  of  Upper  Illinois  and  LiOwer  Des 
Plaines  rivers,  Illinois;  Board  of  Officers  to  investigate  and  report 
upon  the  subject  of  closing  drawbridges  across  Passaic  River  and 
Newark  Bay,  New  Jersey;  Board  of  Officers  to  report  upon  harbor 
lines  of  New  York  Harbor  and  a^acent  waters. 

Col.  G.  L.  Gillespie,  Corps  of  Engineers,  has  continued  to  serve  as 
Division  Engineer  of  the  Northeast  Division;  as  member  and  presi- 
dent of  the  Mississippi  River  Commission;  as  member  of  Board  of 
Engineer  Officers  to  report  upon  the  harbor  lines  of  New  York  Har- 
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bor  and  adjacent  waters;  as  member  of  Board  of  Officers  for  examina- 
tion of  officers  of  the  Corps  of  Engineers  for  promotion,  and  as 
member  of  the  Light- House  Board. 

Capt.  Edgar  Jadwin,  Corps  of  Engineers,  relieved  Capt  W.  V. 
Judson,  Corps  of  Engineers,  on  August  16,  1899.  as  recorder  and 
disbursing  officer  of  tne  Board,  in  accordance  with  Special  Orders, 
No.  163,  July  14,  1899,  and  Special  Orders,  No.  190,  August  15, 1899, 
Headquarters  of  the  Army,  Adjutant-General's  Office,  and  has  con- 
tinued upon  this  duty  since  that  date. 
For  the  Board: 

Very  respectfully,  your  obedient  servant, 

Henry  M.  Bobebt, 
Colondj  Corps  of  Engineers^  President  of  the  Board, 
Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers^  ZF,  S.  A, 
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REPORT  OF  THE  BOARD  ON  TORPEDO  SYSTEM. 


Board  fob  Revision  of  the 

Existing  Torpedo  System, 
Willets  Point,  N.  Y.,  July  W,  1900. 
General:  I  have  the  honor  to  submit  herewith  annual  report  and 
summary  thereof,  in  duplicate,  upon  the  operations  of  the  Board  on 
existing  torpedo  system  for  the  fiscal  year  ending  June  30,  1900. 
Very  respectfully, 

John  G.  D.  Knight, 
Major,  Corps  of  Engmeers,  U.  S.  -4., 

Iresident  of  the  Board, 
Brig.  Gen.  John  M.  Wilson, 

Chief  of  JEngvneers,  U,  S.  A. 


REPORT  OF  operations  OF  THE  BOARD  FOR  THE  CONSIDERATION  OF 
THE  EXISTING  TORPEDO  SYSTEM  FOR  THE  FISCAL  YEAR  ENDING 
JUNE  30,  1900. 

The  Board  was  constituted  January  30,  1896. 
By  direction  of  the  Chief  of  Engineers,  United  States  Army,  it 
examined  and  reported  upon  papers  as  follows: 


Sept  23.  A  blue  print  and  description  of  a  submarine  mine,  proposed  by  John  A. 
Scholding,  September  14,  1S99. 
1900. 

Mar.  22.  The  invention  of  M.  W.  Hassan  for  induction  signaling  by  mine  torpedoes. 
May  IS.  Modification  of  the  invention  of  M.  W.  Hassan  reported  upon  Marcn  22. 

The  Board  still  has  under  consideration  the  subject  of  corrosion  of 
certain  material,  referred  to  it  June  15,  1900. 

A  change  in  the  standard  circuit  regulator  reconmiended  by  the 
Board  was  approved  by  the  Chief  of  Engineers,  United  States  Army, 
January  29, 1900,  and  the  officer  in  charge  of  the  United  States  Engi- 
neer Depot  was  informed  thereof. 

The  officer  in  char^  of  the  United  States  Engineer  Depot  has  fur- 
nished the  Board  witn  copies  of  reports  prepar^  by  Lieut.  Col.  C.  W. 
Raymond,  Corps  of  Enrineers,  relative  to  five  experimental  mines 

Slanted  in  the  Delaware  Kiver,  July,  1899,  and  under  observation  about 
ve  months;  and  an  extract  from  a  report  of  Capt.  W.  C.  Lanrftt, 
Corps  of  Engineers,  relative  to  submarine  mining  for  defense  of  the 
mouth  of  the  Columbia  River. 
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Maj.  John  Millis,  Corps  of  Engineers,  prepared  and  submitted  ab- 
stracts of  reports  of  submarine  mine  defenses  during  the  Spanish- 
American  war,  rendered  to  the  Chief  of  Engineers,  United  States 
Army,  by  the  various  officers  of  the  Corps  of  Engineers  in  charge 
thereof. 

Studies,  experimental  work,  and  tests  relating  to  improvementt}  in 
details  of  the  torpedo  system  suggested  by  experience  had  by  these 
officers  have  contmued. 

Halpine  torpedo. — So  far  as  known,  Lieutenant  Halpine,  U.  S.N., 
retired,  has  taken  no  steps  during  the  year  toward  delivering  a  tor- 
pedo. October  28,  1899,  this  B(mrd  was  notified  of  the  conditional 
intention  of  the  Board  of  Ordnance  and  Fortification  to  revoke  the 
allotment  for  the  Halpine  torpedo. 

Change  m  personnel. — Maj.  John  Millis  was  relieved  from  and  Capt 
Henry  Jervey  detailed  for  duty  as  member  of  the  Board,  May  18, 1900. 

The  Board  now  consists  of  the  following  officers  of  the  Corps  of 
Engineers,  stationed  at  Fort  Totten,  N.  Y. : 

Maj.  John  G.  D.  Knight 

Capt.  Henry  Jervey. 

First  Lieut.  Greoi^  P.  Howell. 
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FORTIFICATIONS 

FISCAL  YBAR    1889-1900. 


3  A. 

COAST  OF  MAINE. 

Defenses  of  coast  of  Maine. — Officer  in  charge,  Maj.  Solomon  W. 
Boessler,  Corps  of  f^ngineers;  assistants,  Lieut,  (now  Capt.)  Charles 
Keller,  Corps  of  Engineers,  to  September  30, 1899,  and  Lieut  Thomas 
H.  Jackson,  Corps  of  Engineers,  for  the  entire  year;  Division 
Engineer,  Col.  George  L.  Gfllespie,  Corps  of  Engineers. 

BAB  HABBOB,  ME. 

Two  8-inch  converted  rifles  and  two  lO-inch  smoothbore  guns  were 
mounted  on  temporary  wooden  platforms  for  the  defense  of  this  point 
during  the  war  with  Spain  in  1898.  No  repairs  have  been  made  dur- 
ing the  year. 

PENOBSCOT  BTVEB,  MAINE. 

A  growth  of  brushwood  has  developed  on  the  terreplein  north  of 
the  fort  proper,  and  was  cut  down  several  years  ago.  Having  a^in 
grown  to  considerable  height  it  was  a^in  cut  down  this  year.  The 
ordnance  storeroom  has  l^en  repaired,  and  some  minor  repairs  have 
been  made  to  the  quarters  of  the  ordnance  sei^eant.  No  work  has 
been  done  on  the  armament,  which  was  thorougnly  overhauled  in  the 
preceding  fiscal  year. 

Money  statement. 

PRESERVATION  AND  REPAIR  OF  FORTIFICATIONS. 

July  1, 1899, balance  unexpended $1,064.01 

June  30, 19(X),  amount  expended  during  fiscal  year 369. 40 

July  1, 1900,  balance  unexpended 694. 61 

KENNEBEC  BTVEB,  MAINE. 

Four  15-incb  smoothbore  guns  were  mounted  for  the  temporary 
defense  of  the  river  during  the  war  with  Spain  in  1898.  These  have 
been  dismounted  and  stored,  the  platforms  taken  up,  and  the  ground 
leveled  oflf.  The  present  armament  consists  of  one  8-inch  B.  L.  rifle 
on  a  strengthened  15-inch  smoothbore  barbette  carriage. 
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Money  stcUernenL 

PRBSBBVATION    AND   REPAIR  OF   PORTinCATIONS. 

July  1,1899,  balance  unexpended $220.24 

Allotted  July  5,  1899 300.00 

.Allotted  July  24,  1899 1,200.00 

1,730.24 
June  30,  1900,  amount  expended  during  fiscal  year 932. 15 

July  1,  1900,  balance  unexpended 788.09 

PORTLAND,  ME. 

Fort  Gorges^  Maine, — No  work  has  been  done  during  tlie  fiscal  year, 
excepting  a  few  minor  repairs  to  the  quarters  occupied  by  the  watch- 
man who  has  been  kept  on  duty  during  the  entire  year. 

Money  statement. 

PRESERVATION   AND  REPAUL  OF   FORTIFICATIONS. 

July  1,  1899,  balance  unexpended $680.50 

Allotted  June  7,  1900 800.00 

1,480.59 
June  30,  1900,  amount  expended  during  fiscal  year 610.37 

July  1,  1900,  balance  unexpended 870.22 

July  1,  1900,  outstanding  liabilities 50.00 

July  1,  1900,  balance  available 820.22 

Fort  Scammelj  Maine. — No  work  has  been  done  during  the  fiscal 
year.  A  watchman  was  kept  at  the  fort  during  a  part  of  the  year, 
since  which  time  the  place  has  been  visited  daily  by  a  man  employea 
on  the  works  at  another  locality,  detailed  for  that  purpose. 

Mon^y  statement. 

PRESERVATION  AND  REPAIR  OF  FORTIFICATIONS. 

July  1,  1899,  balance  unexpended $862.94 

June  30,  1900,  amount  expended  during  fiscal  year 381.50 

July  1,  1900,  balance  unexpended 481.44 

July  1,  1900,  outstanding  liabilities 6.50 

July  1,  1900,  balance  available 474.94 

Site  No.  1. — The  modem  fortifications  constructed  to  date  are  a 
mortar  battery  mounting  sixteen  12-inch  mortars. 

All  the  platforms  are  completed,  all  the  base  rings  are  set,  all  the 
carriages  are  assembled,  and  all  the  mortars  are  mounted.  About 
11,665  cubic  yards  of  concrete  have  been  placed.  The  electric-lighting 
plant  and  water  supply  have  been  installea.  The  ironwork,  doors,  etc., 
are  in  place.  The  nooring  in  Pit  C  is  entirely  finished,  and  all  but  a 
small  part  of  the  floor  in  Pit  D  is  done.  All  the  slopes  around  the  four 
pits  and  apart  of  the  parapet  in  front  of  Pit  A  have  been  graded  and 
sodded.  The  two  observation  stations  were  raised  2  feet  above  the 
original  level. 

Under  the  allotment  of  $1,400  made  August  23,  1899,  the  floors  in 
the  magazines  and  shell  rooms  of  the  battery  were  raised,  properly 
graded,  and  connected  by  drains  with  the  main  drain.  A  ventilator 
was  placed  over  the  entrance  to  the  storage-battery  room.    The  work 
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remaining  to  be  done  to  complete  the  battery  is  as  follows:  Ledge 
excavation  in  rear  of  the  pits,  grading  and  sodding  slopes,  concreting 
floors  in  Pits  A  and  B  and  part  of  Pit  D,  building  concrete  retaining 
walls  in  Pits  A,  B,  and  D  so  as  to  obliterate  crumbling  rock  faces, 
grading  and  constructing  roads  in  rear  of  all  the  pits,  and  the  installa- 
tion of  electric  fans  for  ventilating  magazines. 

For  this  work  the  allotment  of  $19,  WO  was  made  May  4,  1900,  and 
work  under  this  allotment  was  commenced  June  1,  1900.  During  the 
month  of  June  1,409  cubic  yards  of  ledge  was  excavated  and  removed, 
262  cubic  yards  of  fill  placed,  and  317  cubic  yards  of  loam  hauled; 
false  works  for  retaining  walls  in  Pit  D,  for  intercepting  drains,  and 
for  circular  recesses  around  platforms  have  been  erected.  A  gravity 
concrete  mixer  has  been  erected  and  a  blacksmith  shop  fitted  up. 

The  conditions  of  the  shell  rooms,  and  especially  of  the  magazines, 
are  very  unsatisfactory,  being  kept  quite  wet  from  water  filtering 
through  the  concrete.  Plans  are  now  under  consideration  to  remedy 
this  evil  as  far  as  it  will  be  possible  to  do  so. 

Money  statements. 

GUN  AND  MORTAR  BATTERUES. 

July  1,  1899,  balance  unexpended $15, 497. 69 

Allotted  May  4,  1900 19,000.00 

34,497.69 
June  30,  1900,  amount  expended  during  fiscal  year 16, 028. 65 

July  1, 1900,  balance  unexpended 18,469.04 

July  1, 1900, outetanding  liabilities 2,793.86 

July  1, 1900,  balance  available 15,675.18 

TORPEDOES   FOR   HARBOR  DEFENSE. 

July  1, 1899,  balance  unexpended $831.83 

June  30, 1900,  amount  expended  during  fiscal  year 99. 10 

July  1, 1900,  balance  unexpended .* 732.78 

PRESERVATION   AND  REPAIR  OF   FORTIFICATIONS. 

July  1, 1899,  balance  unexpended $1,  111.  45 

Allotted  August  23, 1899 1,400.00 

2,511.45 
June  30,  1900,  amount  expended  during  fiscal  year 2, 081. 45 

July  1, 1900,  balance  unexpended 430. 00 

ContradLa  in  force  during  the  fiscal  year  ending  June  SOy  1900} 

Name  of  contractor:  John  P.  Gushing  Company.     (Electric  lighting.) 

Date  of  contract:  May  1, 1899. 

Date  of  approval:  June  5, 1899. 

Time  for  commencement:  August  6, 1899. 

Time  for  completion:  October  5, 1899. 

Name  of  contractor:  Randall  &  McAllister.     (For  coal.) 
Date  of  contract:  May  24, 1899. 
Date  of  approval:  June  7, 1899. 
Time  for  commencement:  At  once. 
Expiration:  December  31 ,  1899. 


*  Contracts  completed. 
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Name  of  contractor:  W.  L.  Blake  A  Co.     (Oils,  waste,  and  grease. ) 
Date  of  contract:  June  20, 1899. 
Date  of  approval:  July  13, 1899. 
Time  for  commencement:  At  once. 
Expiration:  December  31, 1899. 

Name  of  contractor:  Berlin  Mills  Company.     (Pipe  and  fittings.) 
Date  of  contract:  June  29, 1899. 
Date  of  approval:  August  4, 1899. 
Time  for  commencement:  At  once. 
Expiration:  December  31, 1899. 

Name  of  contractor:  Berlin  Mills  Company.     (For  lumber.) 
Date  of  contract:  June  29, 1899. 
Date  of  approval:  August  4, 1899. 
Time  for  commencement:  At  once. 
Expiration:  December  31, 1899. 

Site  No.  2, — Fortifications  constructed  to  date  are  Batteries  B  and 
C,  mounting  five  10-inch  rifles  on  disappearing  carriages,  and  one 
emplacement  for  6-inch  rapid-fire  gun  on  pedestal  mount.  All  of  the 
guns  are  mounted. 

During  the  past  fiscal  year  additional  work  on  Batteries  B  and  C  was 
done  as  follows:  Floors  raised  in  magazines  and  passageways;  venti- 
lators 1  foot  in  diameter  placed  in  magazines  and  shell  rooms  of 
emplacements  No.  2  of  Battery  B,  and  Nos.  1,  2,  and  3  of  Battery  C; 
road  in  rear  of  battery  lowered,  gi*aded,  and  macadamized;  open  brick 
drain  constructed  along  the  rear  of  roadway;  two  catch  b^ins  con- 
structed; crumbling  rock  removed  from  rock  face  in  rear  of  road; 
concrete  retaining  wall  built  in  rear  of  emplacement  No.  1  of  Batterv  C; 
six  observation  stations  erected;  unfinished  slopes  graded  and  sodded 
and  automatic  locking  device  attached  to  lifts;  alum  and  soap  washers 
were  applied  to  lessen  the  filtration  of  moisture. 

The  cost  of  the  above  repairs  was  $11,885.33. 

The  alum  and  soap  wash  has  been  effective  in  diminishing  the  amount 
of  water  filtering  through  the  concrete,  but  has  not  completely  excluded 
it.  The  ventilators  in  magazines  and  shell  rooms  are  effective,  greatly 
lessening  the  moisture  in  these  rooms  in  fair  or  dry  weather.  When 
the  wind  is  from  the  sea  there  may  be  an  accumulation  of  moisture  if 
the  doors  are  left  open.  After  some  months'  trial  it  has  been  found 
advantageous  to  close  the  doors  of  all  rooms  when  the  wind  is  from 
the  sea  and  to  open  them  for  ventilation  only  when  the  wind  blows 
from  the  land. 

In  addition  to  the  above,  two  battery  commanders'  stations  have  been 
erected  at  a  cost  of  $3,432. 

Plans  for  electric  lights  are  in  preparation. 

Money  statements, 

GUN   AND   MORTAR   BATTBRIBS. 

For  emplacements. 

July  1,  1899,  balance  unexpended |1, 167. 41 

Allotted  June  14,  1900 500.00 

1,667.41 
June  30,  1900,  amount  expended  during  fiscal  year 1, 167. 41 

July  1,  1900,  balance  unexpended 600. 00 

July  1,  1900,  outatanding  habilitiee 91. 67 

July  1,  1900,  balance  available 408.83 
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IngtaUation  range  and  posUion  finders, 

July  1,  1899,  balance  unexpended 19, 000. 00 

June  30,  1900,  amount  expended  during  fiscal  year 3, 432. 00 

July  1,  1900,  balance  unexpended 5,568.00 

PBESBRVATION  AND  REPAIR  OP  FORTIFICATIONS. 

Allotted  August  18, 1899 $12,000.00 

June  30,  1900,  amount  expended  during  fiscal  year 11, 885. 33 

July  1,  1900,  balance  unexpended 114. 67 

July  1,  1900,  outstanding  liabilities 25. 00 

July  1,.1900,  balance  available •. 89. 67 

Site  No,  3. — ^The  following  works  have  been  authorized: 

Battery  for  three  8-inch  B.  L.  rifles  on  disappearing  carriages,  model 
of  1896  (first  battery}. 

Battery  for  two  8-inch  B.  L.  lifles  on  disappearing  carriages,  model 
of  1896. 

A  second  battery  for  three  8-inch  B.  L.  rifles  on  disappearing  car- 
riages, model  of  1896. 

&ttery  for  two  12-inch  B.  L.  rifles  on  disappearing  carriages,  model 
of  1896. 

Mortar  battery  of  eight  12-inch  B.  L.  mortars. 

Battery  of  two  6-inch  rapid-fire  guns  on  disappearing  carriages. 

Battery  of  two  15-pounder  rapid-fire  guns  on  balanced-pillar  mounts. 

Construction  upon  these  batteries  has  been  provided  tor  as  follows: 

Six  emplacements  for  8-inch  guns,  six  allotments  aggre^ting $317, 000 

Two  emplacements  for  8-inch  guns,  allotments  aggregatmg 70, 000 

Two  emplacements  for  12-inch  guns 119, 000 

Battery  of  eight  12-inch  B.  L.  mortars,  $125,000,  less  $9,000  transferred  to 

two  emplacements  for  12-inch  guns 116, 000 

Battery  of  two  6^inch  guns  on  disappearing  carriages 56, 000 

Battery  of  two  15-pounder  guns  on  balanced-pillar  mounts 10, 000 

Three  emmlacemenU  ;for  S-inch  guns  on  disappearing  carriages  (first 
battery). — At  the  beginning  of  tne  fiscal  year  the  excavation,  except 
for  part  of  the  roadway,  had  been  completed,  drains  laid,  the  con- 
crete brought  up  to  the  level  of  the  loading  platform,  and  carriages 
mounted. 

During  the  vear  2,722  cubic  yards  of  concrete  were  placed,  all  iron- 
work, except  hand  rails,  erected,  236  cubic  yards  of  earth  and  1,236 
cubic  yards  of  rock  excavated  from  roadway,  the  roadway  graded  and 
surfaced  with  broken  stone  and  granite  screenings,  and  the  fill  com- 
menced. The  fill  consists  partly  of  stone  chips  and  partly  of  sand 
with  loam  on  top,  the  sand  fill  having  a  minimum  thickness  of  5  feet  at 
the  exterior  crest  and  6  feet  and  over  near  the  concrete. 

The  most  essential  work  required  to  complete  this  battery  is  as  fol- 
lows: Placing  1,300  cubic  yards  of  sand  fill  and  910  cubic  yards  of 
loam,  sowing  grass  seed,  erecting  hand  rails,  mounting  guns,  and 
removing  pwint  and  plunder.  Wnen  this  is  done  there  will  remain 
some  loose  spawls  and  rock  near  the  right  flank  and  in  rear  of  the 
roadway,  which  must  eventually  be  removed,  but  as  this  material  can 
be  used  in  gi'ading  the  reservation  when  quarters  are  erected,  it  is 
thought  its  removal  mav  properly  be  deferred  until  the  place  has  been 
occupied  by  troops  and  tne  plan  for  the  establishment  of  a  post  has 
been  adopted.    All  the  carriages  are  mounted  and  the  guns  are  on  hand. 
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Two  empldcements  for  S-inch  guns  on  disappearing  carriages. — At 
the  beginning  of  the  fiscal  year  all  excavation,  except  887  cubic  yards 
from  roadway,  had  been  made,  drains  laid,  concrete  brought  up  to 
about  the  level  of  the  loading  platform,  and  carriages  mounted. 

During  the  year  the  concrete  work  was  completed,  all  ironwork, 
except  hand  rails,  erected,  887  cubic  yards  of  rock  excavated  from 
roadway,  roadway  completed  and  surfaced,  and  fill  completed  and 
sown  in  grass.  The  battery  is  practically  completed,  except  the 
erection  or  the  hand  rails,  mounting  of  guns,  and  removal  of  plant 

The  right  flank  of  this  battery  does  not  rest  upon  ledge,  and  that 
more  or  less  settling  has  occurred  is  evident  from  the  unusual  number 
of  cracks  that  have  appeared  in  the  surface  of  the  concrete. 

Both  carriages  are  mounted  and  the  guns  are  on  hand. 

Three  emplacemetits  for  S-inch  guns  on  disappearing  carriaqes  {second 
hattery), — At  the  beginning  of  the  fiscal  year  the  concrete  oi  emplace- 
ment No.  2  had  been  completed,  excepting  concrete  walk  in  rear  of 
traverse  and  one-half  of  one  flight  of  steps.  A  small  part  of  the  iron- 
work had  been  erected  and  the  fill  nearly  completed.  At  emplacement 
No.  1  the  greater  part  of  the  excavation  had  been  made,  and  at  emplace- 
ment No.  3  all  earth  had  been  removed  and  about  one-half  the  site  had 
been  drilled  for  blasting. 

During  the  year  at  emplacement  No.  1  the  rock  excavation  was  com- 
pleted, drains  laid,  concrete  work  completed,  and  ironwork,  except  hand 
rails,  erected.  A  waterproof  course  of  asphalt,  about  2  feet  above  the 
ceilings,  was  laid  over  all  the  rooms. 

At  emplacement  No.  2  the  fill  was  completed,  ironwork,  except  hand 
rails,  erected,  and  concrete  on  walk  and  steps  completed. 

At  emplacement  No.  3  all  but  100  cubic  yards  of  the  rock  excavation 
has  been  made,  gun  platform  constructed,  and  parapet  commenced, 
rubble  masonry  walls  brought  to  floor  level,  and  the  walls  of  shot  room, 
and  guardrooms  partly  constructed. 

Emplacement  No.  2  in  the  battery,  as  now  under  construction,  was 
No.  1  m  the  original  plan.  As  this  plan  did  not  have  sufficient  room 
on  the  left  flank  for  6-inch  guns.  No.  1  and  No.  2,  which  were  the  only 
emplacements  upon  which  work  had  been  done,  were  made  Nos.  2 
and  3,  and  the  tnird  emplacement  was  erected  on  the  right.  At  the 
same  time,  to  reduce  rock  excavation,  the  interior  crest  of  No.  3  was 
raised  6  feet  above  that  of  Nos.  1  and  2.  This  change  in  the  original 
plan  has  increased  the  quantity  of  fill  for  this  battery  by  7,400  cubic 
yards,  and  of  concrete  by  1,700  cubic  yards,  and  decreased  rock  excava- 
tion by  3,000  cubic  yards,  with  the  net  result  of  an  increase  in  the  cost 
of  the  battery;  but  the  change  was  unavoidable,  for  the  reasons  stated. 
An  additional  allotment  will  be  required  to  finish  this  battery.  Two 
carriages  and  one  gun  are  on  hand. 

Money  stateirumt, 

GUN   AND  MORTAR  BATTERIES. 

fiix  8-inch  einplacemenis. 

Julyl,  1899,  balance  unexpended $25,000.00 

Allotted  February  26,  1900 17,000.00 

42,000.00 

June  30,  1900,  amount  expended  during  fiscal  year 23, 576. 57 

Julyl,  1900,  balance  unexpended 18,423.43 

Julyl,  1900,  outstanding  liabilities 3,296.19 

July  I,  1900,  balance  available 15,127.24 
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Two  8'vnch  emplacements. 

July  1,  1899,  balance  unexpended $61,911.93 

June  30,  1900,  amount  expended  during  fiscal  year 53, 313. 18 

July  1,  1900,  balance  unexpended 8, 598. 75 

July  1,  1900,  outstanding  liabilities 2,917.36 

July  1,  1900,  balance  available 5,681.39 

Two  empldcements  for  12'inch  gww  on  disappearing  carriages. — At 
the  beginning  of  the  fiscal  year  the  excavation  was  completed,  and 
concrete  in  emplac€Jment  No.  5  had  been  brought  to  the  loading  plat- 
form, except  in  pampet,  where  it  had  been  brought  to  within  2  feet  of 
the  floor.  Gun  platform  of  No.  4  was  completed,  floors  for  rooms 
and  magazines  laid,  and  a  portion  of  the  parapet  built  to  within  2  feet 
of  the  top.     Both  guns  and  carriages  haa  been  mounted. 

During  the  fiscal  year  the  concrete  work  was  completed,  slopes 
graded  and  sown  in  grass,  some  ledge  removed  in  front  of  parapet,  to 
bring  the  surface  down  below  plane  of  fire,  excavation  for  roadway, 
which  is  14  feet  below  natural  surface,  completed  so  as  to  give  a  rear 
slope  of  1  on  1,  and  a  stone  retaining  wall  3  feet  in  height  constructed 
up  to  the  foot  of  the  slope. 

All  that  remains  to  complete  this  battery  is  the  macadamizing  of  the 
roadway  and  the  erection  of  the  hand  raihng. 

A  waterproof  course  of  asphalt  and  bitumen  has  been  laid  over  the 
magazines  and  shell  rooms  of  Doth  emplacements.  Both  carriages  and 
guns  are  mounted. 

Money  statement, 

GUN   AND   MORTAR  BATTERIES. 

July  1,  1899,  balance  unexpended $33,666.49 

Traiisferred  from  mortar  battery 9, 000. 00 

42,666.49 
June  30,  1900,  amount  expended  during  fiscal  year 41, 241. 93 

July  1,  1900,  balance  unexpended 1, 424. 56 

July  1,  1900,  outstanding  liabilities 597.88 

July  1,  1900,  balance  available 826.68 

Mortar  hattery. — At  the  beginning  of  the  fiscal  year  350  feet  of 
24-inch  drain  pipe  and  150  feet  of  36-inch  brick  drain  had  been  con- 
structed. 

During  the  year  285  feet  of  24:-inch  and  42  feet  of  12-inch  vitrified 
di*ain  pipe  have  been  laid,  a  6-inch  vitrified  pipe  has  been  laid  the 
whole  length  of  battery  to  carry  oflF  sewage  from  latrines,  and  6-inch 
drains  have  been  laid  to  connect  mortar  pits  with  main  sewer.  All 
drains  are  6  feet  or  more  below  surface  of  contemplated  roadway.  The 
plant  for  crushing  stone  and  mixing  concrete  has  been  erected,  and 
about  two*thirds  of  the  concrete  in  the  walls  and  covering  of  the  east 
traverse  have  been  placed.  The  floors  in  the  rooms  of  the  middle 
traverse  have  all  been  laid  and  the  construction  of  the  20-foot  wall  of 
this  traverse  commenced.  In  all,  1,301  cubic  yards  of  concrete  have 
been  placed. 

The  original  estimate  gave  quantity  as  follows:  Earth  excavation, 
8,000  cubic  yards;  rock  excavation,  12,000  cubic  yards;  concrete,  9,200 
cubic  yards;  fill,  26,000  cubic  yards.     The  work  done  consists  of  6,909 
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cubic  yards  earth  excavation,  practicallj  all;  7,671  cubic  yards  ledge 
excavation,  being  all  but  about  400  cubic  yards;  1,301  cubic  ^ards  con- 
crete; and  1,128  cubic  yards  fill.  The  quantities  in  the  original  esti- 
mate are  considerably  in  error,  and  are  undergoing  revision  as  the  work 
progresses.  ^  The  original  estimate  is  also  considerably  in  error  as  to 

E rices,  especially  in  the  price  of  the  fill,  since  the  latter  must  be  obtained 
y  boats,  from  a  distance,  at  a  gi*eatly  increased  cost  over  that  of  the 
earth,  which  it  was  thought  would  be  obtained  on  the  reservation. 
Six  cariiages  have  been  delivered,  but  no  mortars. 

Money  statement, 

OUN   AND   MORTAB   BATTERIBB. 

July  1, 1899,  balance  unexpended $115,482.49 

Transferred  to  12-lnch  battery 9,000.00 

106,482.^ 
June  30, 1900,  amount  expended  during  fiscal  year 44, 948. 95 

July  1, 1900,  balance  unexpended 61,533.54 

July  1,1900,  outstanding  habilitiee 15,791.91 

July  1, 1900,  balance  available 45,741.63 

Battery  of  two  S-vnch  gums, — Construction  had  not  commenced  at  the 
beginning  of  the  fiscal  year. 

During  the  year  all  the  earth  and  practically  all  the  rock  were  exca- 
vated from  the  site  of  the  battery  and  roadway,  and  as  much  of  it  as 
possible  was  used  in  the  fill  where  the  fill  was  deep  and  the  use  of  such 
material  thought  to  be  admissible.  The  foundation  walls  of  rubble 
masonry  of  emplacement  No.  1  have  been  laid  and  the  space  between 
filled  in  with  loose  rock  for  receiving  the  concrete  floors.  The  esti- 
mate for  this  battery  included  2,000  cubic  yards  earth  excavation,  3,800 
cubic  yards  rock  excavation,  5,900  cubic  yards  concrete,  and  8,600  cubic 
yards  fill.  The  first  two  items  are  considerably  in  error,  tlie  earth 
removed  being  only  675  cubic  yards,  in  place  of  2,000,  as  estimated,  and 
the  rock  excavation  being  about  2,500,  in  place  of  3,800,  as  estimated* 
Neither  guns  nor  carriages  are  on  hand. 

Money  stMement. 

GUN  AND  MOBTAR  BATTERIES. 

July  1, 1899,  balance  unexpended $66,000.00 

June  30, 1900,  amount  expended  during  fiscal  year 6, 387. 89 

July  1, 1900,  balance  unexpended ^ 49, 612. 11 

July  1, 1900, outstanding  liabilities 2,068.28 

July  1, 1900,  balance  available 47,553.82 

Battery  of  two  IB-pounder  rapid-fire  gv/M. — ^The  battery  had  not 
been  commenced  at  the  beginning  of  the  fiscal  year.  The  work  during 
the  year  has  consisted  in  excavation  of  rock  and  earth  from  the  site  oi 
the  battery  and  from  the  roadway  which  is  to  connect  it  with  the  6-inch 
battery.  All  excavation  except  that  for  the  drains  has  been  completed 
and  the  excavated  material  placed  in  deep  portions  of  the  fill. 

The  location  of  this  battery  has  been  shifted  25  feet  to  the  front  of 
the  point  originally  contemplated,  because  in  the  first  position  the  field 
of  fire  toward  the  right  flank  woiUd  have  been  obstructed  by  the  fill  of 
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the  6-inch  battery.  The  alternative  would  have  been  to  raise  the  crest 
of  the  15-pounder  battery  6  feet  at  a  greatly  increased^  cost  over  that 
for  the  more  advanced  site.  As  in  other  cases,  the  original  estimate 
as  to  quantities  of  earth  and  rock  is  considerably  in  error,  the  quan- 
tity of  earth  removed  being  only  196  cubic  yards,  as  against  700  cubic 
yards  estimated,  while  the  rock  excavation  will  be  620  cubic  vards,  as 
against  360  estimated.     Neither  guns  nor  mounts  are  on  hand. 

Money  statement, 

GUN  AND   MORTAR  BATTERIES. 

Jnly  1,  1899,  balance  unexpended $10,000.00 

June  30,  1900,  amount  exp^ded  during  fiscal  year 445. 42 

July  1,  1900,  balance  unexpended 9, 554. 58 

July  1,  1900,  outstanding  liabilities 467.67 

July  1,  1900,  balance  available 9,086.91 

Water  supply. — ^A  steel  tank  of  21,000  gallons  capacity  at  one  local- 
ity has  been  erected  under  contract  and  connected  with  the  system  of 
mains  previously  installed.  The  water  is  obtained  from  an  artesian 
well  261  feet  deep,  in  rear  of  the  12-inch  battery.  The  water  supply 
at  another  locality  is  obtained  from  an  artesian  well  216  feet  deep  and 
is  distributed  from  a  wooden  tank.  The  mains  have  not  yet  been  laid 
in  trenches. 

General  rema/rks. — The  methods  employed  in  building  fortifications 
at  this  point  are  described  in  full  in  the  latter  part  of  the  report  here- 
with of  Mr.  Charles  P.  Williams,  junior  engineer  and  inspector,  to 
which  attention  is  invited  for  details. 

The  cost  of  the  fortifications  at  this  point  has  been  seemingly  high 
as  compared  with  the  cost  of  similar  works  at  points  in  other  aistricts, 
and  higher  than  the  original  estimates  under  which  the  first  allotments 
were  made.  Mr.  Wilfiams's  report  is  very  largel}^  devoted  to  an 
analysis  of  the  expenditures  on  the  different  batteries  during  the  sea- 
son of  1899  and  the  season  of  1900  up  to  the  end  of  the  fiscal  year. 
The  tabular  and  descriptive  statements  contained  in  his  report  afford 
a  more  or  less  complete  analysis  of  the  cost  of  the  different  operations 
on  these  batteries;  but  to  realize  fully  the  situation  at  this  point,  and 
especially  to  comprehend  why  the  cost  of  the  works  has  been  so  high, 
certain  features  of  the  case  not  included  in  his  report  will  be  here 
stated. 

The  construction  of  fortifications  on  Site  No.  3,  commenced  in  1897 
under  contract  with  Mr.  William  Morgan  for  building  emplacements 
Nos.  4  and  5  of  a  12-inch  batterv.  The  contractor  abandoned  the  work 
in  June,  1898,  and  left  the  bulk  of  it  to  be  completed  bj^  the  United 
States  by  day  labor  and  at  a  necessarily  higher  cost  than  it  would  have 
been  done  for  if  completed  by  the  contractor  at  contract  prices. 

In  1898  emplacement  No.  2  of  a  battery  of  three  8-inch  guns  was 
started,  in  the  near  vicinity  of  the  12-inch  battery,  and  under  the  National 
Defense  fund.  Both  batteries  were  supplied  from  the  same  wharf  and 
served  by  the  same  plant,  and  interference  in  the  operations  of  one 
battery  by  the  operations  of  the  other  batteiy  were  unavoidable.  In 
all  cases  of  such  interference,  on  account  of  the  time  limit  in  which  the 
National  Defense  fund  could  be  used,  the  8-inch  battery  was  given  the 
right  of  way,  as  far  as  possible,  to  the  disadvantage  of  the  12-inch 
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battery.  How  much  the  cost  of  the  latter  has  been  increased  by  these 
interferences  can  not  be  estimated  in  monej ,  but  it  is  not  inconsider- 
able. 

The  stone  excavated  from  the  site  of  the  12-inch  battery,  which  it 
was  thought  would  be  sufficient,  when  crushed,  to  make  all  the  concrete 
that  would  be  required  in  the  batteiy,  was  much  of  it  unfit  for  crush- 
ing, necessitating  the  purchase  and  deliveiy  of  stone  from  a  distance 
to  complete  the  work.  The  delivery  of  this  stone  was  effected  at  an 
exceptionally  high  cost,  from  the  fact  that  the  arrangement  of  the  plant 
was  made  on  the  supposition  of  using  only  the  stone  from  the  excava- 
tion and  was  poorly  adapted  to  receive  stone  from  the  wharf  econom- 
ically. Fuiifiermore,  when  stone  deliveries  were  in  progress  it  was 
impossible  to  carry  on  concrete  work,  which  meanwhile  had  to  be  sus- 
pended. The  cost  of  delivering  stone  from  the  wharf  to  crusher  was 
21  cents  per  ton,  as  compared  with  18  cents  per  ton  for  the  8-inch  bat- 
tery and  15  cents  for  the  mortar  battery;  and  the  cost  of  crushing  was 
53  cents  per  cubic  yard,  as  compared  with  26  cents  for  the  8-inch  bat- 
tery and  17  cents  for  the  moi-tar  battery. 

The  original  estimate  for  this  battery,  including  a  preliminary  allot- 
ment of  $200,  was  $71,000.  This  was  subsequently  increased  b^  three 
additional  allotments  to  $119,000,  all  of  which  will  be  expended  m  com- 
pleting the  battery. 

The  next  batteries  constructed  were  the  first  batteir  for  three  8-inch 
guns  and  a  battery  for  two  8-inch  guns,  under  the  National  Defense 
fund.  The  work  was  begun  under  the  emergency  existing  at  the  time 
of  the  war  with  Spain.  There  were  no  wharf,  roads,  nor  means  of 
transporting  articles  at  the  time  ground  was  broken.  Work  upon  these 
was  commenced  as  soon  as  possible.  A  systematic  and  economical 
prosecution  of  the  work  required  that  they  should  be  completed  before 
beginning  the  movement  of  heavy  material,  such  as  boilers,  etc., 
but  the  emergency  did  not  admit  of  so  great  a  delay,  and  ground  was 
broken  with  pick  and  shovel  when  the  ground  was  still  frozen  and  cov- 
ered with  snow;  and  steel  rails,  boilers,  and  other  heavy  material  were 
landed  upon  the  beach  and  hoisted  with  great  cost  and  labor  up  the 
rocky  slope  to  their  position  on  the  work.  What  was  wanted  was 
quantity  of  work  rather  than  economy  of  construction,  and  the  maxi- 
mum rather  than  a  minimum  amount  of  labor  was  employed. 

As  the  two  batteries  were  too  far  apart  to  use  one  concreting  plant 
for  both,  each  battery  was  provided  with  a  separate  plant,  in  wnich, 
among  other  things,  was  a  crushing  outfit,  on  the  supposition  that  the 
rock  excavated  from  the  site  woula  be  used  in  concrete.  Only  little 
of  this  native  stone,  however,  proved  fit  for  the  purpose,  the  remain- 
der being  supplied  by  purchase  at  a  considerably  nigher  cost  than 
would  have  resulted  could  the  native  stone  already  excavated  have 
been  used.  Could  the  poor  quality  of  the  native  stone  have  been  fore- 
seen, it  would  have  been  more  economical  in  the  end  not  to  have  erected 
crusher  plants,  but  to  have  purchased  stone  already  crushed. 

The  plants  were  erected  under  emergency  and  necessarily  in  great 
haste,  and  without  that  attention  to  deteils  of  design  or  arrangement 
which  would  require  a  minimum  amount  of  labor  to  operate.  As  a 
result,  the  number  of  men  required  to  run  the  plants  was  abnormally 
high.  Later,  when  the  emergency  had  passea,  and  with  a  view  to 
economizing  on  labor  as  much  as  possible,  the  plants  were  remodeled, 
as  far  as  it  was  practicable  to  do  so,  at  some  cost. 
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Both  batteries  were  supplied  from  the  same  wharf  and  served  by 
the  same  inclined  railway,  and  though  an  attempt  was  made  to  carry 
on  concreting  operations  on  both  at  the  same  time — ^which  was  contin- 
ued so  long  as  the  emergency  existed — ^it  was  afterwards  abandoned  as 
needlessly  costly  on  account  of  the  frequent  interference  of  operations 
on  the  two  batteries  with  each  other. 

To  expedite  the  work,  during  the  emergency  of  the  war,  double 
shifts  of  men  were  employed  and  continued  until  November,  1898,  but 
discontinued  in  1898  because  it  was  thought  good  honest  work  was  not 
being  obtained  during  the  hours  of  darKness,  owing  to  the  ease  with 
which  men  not  working  under  the  immediate  eye  of  a  foreman  could 
and  did  shirk  and  neglect  their  work  under  cover  of  darkness  in  the 
early  morning  and  late  afternoon,  and  under  the  exceptional  oppor- 
tunities offered  by  the  irregularities  of  the  ground. 

Weeks  of  delay  in  the  delivery  of  cement  resulted  in  expensive 
delays  to  the  progress  of  the  work  and  in  a  corresponding  increase  in 
the  cost  of  concrete.  The  sand  for  concrete  comes  about  15  miles  by 
sea  from  Saco  River;  the  sand  for  fill  comes  from  the  same  point,  and 
the  loam  used  as  foundation  for  turf  is  brought  in  scows  from  the 
mainland.  The  average  cost  of  sand  used  in  concreting  on  the  first 
battery  for  three  8-inch  guns  was  $1.02  to  $1.07  per  cubic  yard;  on 
the  battery  for  two  8-inch  guns  $1.01  to  $1.06.  The  average  cost  of 
crushed  stone,  where  stone  was  purchased  and  crushed,  was,  for  the 
3-gun  battery,  $1.83  per  cubic  yard,  and  for  the  2-gun  battery,  $1.97. 
The  average  cost  of  sand  used  for  fill  was  92  cents  per  cubic  yard  for 
the  3-gun  battery,  and  94  cents  for  the  2-gun  battery.  Loam  in  place 
on  the  8-gun  battery  has  cost  $2.27  per  cubic  yard  and  for  the  2-gun 
batterer  $2. 15. 

Freight  on  cement  in  cargoes  has  ranged  from  18  cents  to  25  cents 
per  barrel  during  the  summer  season  and  as  high  as  35  cents  in  the 
lall  and  early  spring,  thus  making  this  cement  considerably  higher  in 
cost  than  in  other  localities  nearer  the  center  of  supply. 

No  systematic  records  showing  the  application  of  labor  to  the  dif- 
ferent batteries  was  kept  up  to  1898,  and  no  value  can  therefore  be 
assigned  to  the  cost  per  unit  of  volume  for  excavation  or  concrete. 

Another  fact  bearmg  upon  the  final  cost  is  the  price  of  labor  in  this 
vicinity.  During  the  season  of  1898  the  minimum  price  of  labor  was 
$1.75  per  day  of  8  hours,  being  $1.65  for  the  labor  proper  and  an 
allowance  of  10  cents  per  working  day  for  boat  fare  to  and  from  the 
island.  During  the  season  of  1899  the  minimum  cost,  including  the 
10  cents  for  transportation,  was  $1.60  per  day,  but  the  best  labor  could 
not  be  obtained  for  less  than  $1.75  per  daj^.  This  high  cost  of  labor 
is  accounted  for  by  the  fact  that  in  this  latitude,  owing  to  the  severity 
of  the  winter  climate  and  the  almost  complete  suspension  of  outdoor 
work  during  the  coldest  part  of  the  winter,  the  laborers'  work  for  the 
whole  year  must  be  made  during  a  period  of  about  nine  months. 

After  the  commencement  of  tne  first  battery  for  three  8-inch  guns 
and  the  battery  for  two  8-inch  guns  in  1898,  emplacement  No.  2  of  the 
second  battery  for  three  8-iBch  guns  was  started,  and  this,  being  also 
under  the  national  defense  fund,  was  worked  under  the  same  pressure 
of  that  year's  emergency,  and  under  the  same  disadvantages  as  have 
been  related  for  the  other  two  8-inch  batteries. 

To  supply  water  needed  for  boilers,  concreting,  and  other  purposes, 
two  wells  were  driven. 
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The  Recond  well  was  not  completed  until  November,  1898,  and  until 
completed  the  water  required  was  obtained  from  the  first  well  bj  a  2t- 
inch  pipje  line  2,000  feet  long  between  the  well  and  the  first  battery  for 
three  8-inch  guns,  with  a  branch  pipe  line  500  feet  long  to  the  battery 
for  two  8-inch  guns.  This  line  was  only  temporary  and  its  cost  an 
unusual  charge,  since  it  was  not  required  after  the  second  well  was 
completed. 

Except  in  isolated  places,  where  deposits  of  loam  or  clay  existed  to 
some  depths,  drains  are  laid  in  rock  to  depths  ranging  4  feet  or  more 
below  the  surface,  so  as  to  lie  below  the  action  of  frost.  To  lay  even 
small  drains  under  such  conditions  is  a  very  expensive  matter  under 
the  most  favorable  circumstances. 

Consideration  of  the  above  facts  and  a  realization  of  the  expense  in 
establishing  a  plant  and  of  building  track  on  irre^lar  rock  surfaces, 
and  many  other  difficulties  attending  the  prosecution  of  a  work  upon 
a  rocky  and  difficult  site,  will  explain  in  some  measure  at  least  the  rel- 
atively high  cost  of  these  works. 

The  total  amount  allotted  for  the  first  battery  for  three  8-inch  guns, 
the  battery  for  two  8-inch  guns,  and  emplacement  No.  2  of  the  second 
battery  for  three  8-inch  guns,  all  of  which  is  needed,  is  $317,000. 

Emplacements  Nos.  1  and  3  of  the  second  battery  for  three  8-inch 

Suns  have  not  been  constructed  under  emergency  as  was  emplacement 
fo.  2,  but  they  are  supplied  by  the  same  plant,  which  was  not  well 
arranged  at  first  and  upon  which  a  great  deal  of  remodeling  has  been 
necessary  to  economize  on  labor  and  cheapen  the  work.  The  stone 
excavated  from  these  emplacements  has  not  been  fit  for  crushing,  and 
some  of  it  has  been  handled  twice.  The  allotment  for  these  two 
emplacements,  $70,000,  is  deficient.  Between  $11,000  and  $12,000 
more  will  be  required  to  complete. 

The  allotment  for  the  mortar  battery  was  $125,000.  From  this 
$9,000  has  been  taken  for  the  12-inch  battery,  leaving  only  $116,000 
available,  which  will  not  suffice  to  complete  the  work.  The  design 
and  arrangement  of  the  plant  on  this  work  are  such  as  to  minimize  the 
cost  of  labor  in  handling  and  conveying  material,  and  economical 
results  will  be  shown  in  the  final  statement  of  the  cost  of  this  battery. 
But  with  the  best  of  results  as  regards  cost  per  unit  of  work,  giving 
due  consideration  to  cost  of  labor  and  material,  the  cost  of  the  com- 
pleted battery  will  necessarily  be  high.  The  difficulty  of  the  site, 
which  is  on  one  side  of  a  ravine,  majr  1^  appreciated  by  mention  of  the 
fact  that  the  depth  of  rock  excavation  at  one  end  of  the  left  traverse 
is  20  feet,  and  that  from  this  point  the  rock  slopes  downward  so  as  to 
require  an  excavation  of  15  leet  through  clay  to  reach  rock  for  the 
foundation  walls  at  the  other  end  of  the  traverse. 

The  6-inch  battery  and  the  15-pounder  battery  are  being  constructed 
under  more  favorable  conditions,  and,  though  errors  have  been  dis- 
covered in  the  original  estimates,  it  is  now  beueved  that  these  batteries 
will  be  completed  within  the  allotments. 

List  of  contracts  in  force  during  (he  fiscajyfear  ending  June  SO,  1900. 

Name  of  contractor:  Atlas  Cement  Company.     (Portland  cement ) 

Date  of  contract:  April  IS,  1898. 

Date  of  approval:  April  24, 1898. 

Time  for  commencement:  April  15, 1898. 

Time  for  completion:  November  1, 1898. 
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Name  of  contractor:  Philip  H.  Doyen.     ( For  moving  stone. ) 

Date  of  contract:  December  21, 1898. 

Date  of  approval:  January  9, 1899. 

Time  for  commencement:  Immediately. 

Time  for  completion:  At  rate  of  100  tons  per  working  day. 

Name  of  contractor:  W.  L.  Blake  &  Co.     (Oils,  waste,  and  grease. ) 
Date  of  contract:  June  20, 1899. 
Date  of  approval:  July  13, 1899. 
Time  for  commencement:  At  once. 
Expiration:  December  31, 1899. 

Name  of  contractor:  Randall  &  McAllister.     (For  coal.) 
Date  of  contract:  May  24, 1899. 
Date  of  approval:  June  7, 1899. 
Time  for  commencement:  At  once. 
Expiration:  December  31, 1899. 

Name  of  contractor:  Berlin  Mills  (Company.     (Pipe  and  fittings.) 
Date  of  contract:  June  29, 1899. 
Date  of  approval:  August  4. 1899. 
Time  for  commencement:  At  once. 
Expiration:  December  31, 1899. 

Name  of  contractor:  Berlin  Mills  Company.     (For  lumber. ) 
Date  of  contract:  June  29, 1899. 
Date  of  approval:  August  4, 1899. 
Time  for  commencement:  At  once. 
Expiration:  December  31, 1899. 

Contracts  closed. 

RKPORT  OF  CHARLES  P.    WILUAMS,   JUNIOR    ENGINEER    INSPECTOR,    UPON  OPERATIONS  AT 
SITE  NO.    3,    PORTLAND  HARBOR,    MAINE. 

Work  has  been  in  progress  upon  the  following  batteries: 

Emplacements  for  three  8-inch  B.  L.  rifles  on  disappearing  carriages,  model  1896 
(first  battery). 

Emplacements  for  two  8-inch  B.  L.  rifles  on  disappearing  carriages,  model  1896. 

Emplacements  for  two  12-inch  B.  L.  rifles  on  disappeanng  carriages,  model  1896. 

Emplacements  for  three  8-inch  B.  L.  rifles  on  disappearing  carriages,  model  1896 
(second  battery). 

Mortar  battery  of  eight  12-inch  B.  L.  mortars,  model  1896. 

Battery  of  two  6-inch  rapid-fire  guns  on  disappearing  carriages,  model  1898. 

Battery  of  two  15-pounder  rapid-fire  guns  on  balanced-pillar  mounts. 

Construction  upon  these  batteries  has  been  provided  for  as  follows: 
Emplacements  for  six  8-inch  guns: 

March  18, 1898 $150,000 

August  16,  1898 90,691 

February  27,  1899 4,309 

March  16, 1899 30,000 

June  28,  1899 25,000 

February  26,  1900 17,000 

317,000 

Emplacements  for  two  12-inch  guns: 

March  15, 1897 200 

March  27,  1897 70,800 

August  13,  1897 2,200 

August  16,  1898 36,800 

October  30,  1899  (transferred  from  mortar  battery) 9,000 

119,000 

Emplacements  for  two  8-inch  guns: 

July  16,  1898 „ 70,000 
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Battery  of  eight  12-iiich  B.  L.  mortaiB: 

July  30,  1898 125,000 

October  30,  1899  (tranaferred  to  12-inch  battery) 9,000 

116,000 

Battery  of  two  6-inch  rapid-fire  guns: 

March  17, 1899 56,000 

Battery  of  two  15-poiinder  rapid-fire  gons: 

March  27,  1899 10,000 

At  the  beginning  of  the  fiscal  year  1900  the  status  of  the  work  was  as  foUows: 

First  battery  for  three  8-inch  guns:  The  concrete  in  all  emplacements  had  been 
brought  up  to  the  level  of  the  loading  platform,  and  the  false  work  was  in  place  for 
the  parapet  of  emplacement  No.  1.  The  magazines  of  emplacements  Noe.  1  and  2  bad 
been  covere<l  with  a  waterproof  course  of  asphalt  and  bitumen.  All  of  the  excxvtt- 
tion  on  the  site  of  the  battery  and  the  greater  part  of  that  in  the  roadway  had  been 
accomplished  and  the  excavated  material  placed  in  the  embankment,  thus  complet- 
ing about  one-half  of  the  reouired  fill.     All  drains  had  been  constructed. 

Armament:  All  carriages  had  been  mounted  and  guns  were  on  hand  unmounted. 

Battery  for  two  8-inch  guns:  The  concrete  up  to  the  level  of  the  loading  platform 
had  been  placed  in  both  emplacements  and  the  false  work  for  the  parapet  of  emplace- 
ment No.  1  had  been  constructed.  The  magazines  had  been  covered  with  a  coating 
of  asphalt  and  bitumen.  Excavation,  excepting  a  small  amount  of  rock  excavation 
in  the  roadway  (887  cubic  yards),  had  been  completed.  Ail  drains  had  been 
constructed. 

Armament:  Carriages  had  been  mounted.    No  guns  were  on  hand. 

Battery  for  two  12-inch  guns:  The  excavation  for  this  lottery  was  completed.  The 
concrete  work  of  emplacement  No.  5  was  up  to  the  level  of  the  loading  platform, 
except  in  the  parapet,  where  it  was  up  to  within  2  feet  of  the  finished  surface.  The 
gun  platform  was  nnished  in  emplacement  No.  4,  and  floors  for  the  rooms  and  maga- 
zines were  also  completed.  That  portion  of  the  parapet  immediately  in  front  of  &e 
gun  platform  was  finished  to  within  2  feet  of  the  reqmred  height. 

Armament:  Both  guns  and  carriages  were  mounted. 

Second  battery  for  three  8-inch  guns:  Emplacement  No.  1:  The  greater  part  of  the 
excavation  had  been  completed.  Emplacement  No.  2:  Concrete,  with  the  exception 
of  the  concrete  walks  in  rear  of  emplacement  at  loading-platform  level,  and  about  half 
of  a  flight  of  steps  had  been  completed.  A  small  part  of  the  ironwork  had  been 
erectetl.  The  fill  in  parapet  had  been  nearly  completed.  Emplacement  No.  3:  AH 
earth  had  been  excavated.  About  one-half  of  the  site  of  the  emplacement  had  been 
drilleil  for  blasting  during  the  working  season  of  1898. 

Armament:  No  guns  or  carriages  were  on  hand. 

Mortar  battery:  Three  hundrSi  and  fifty  feet  of  24-inch  sewer  pipe  had  been  laid 
and  158  feet  of  36-inch  sewer  constructed. 

Armament:  No  mortars  or  carriages  had  been  received. 

Work  had  not  begun  upon  the  two  6-inch  rapid-fire  guns  nor  upon  the  two  15- 
pounder  rapid-fire  gims. 

Water  supply:  Two  wells  had  been  driven  and  pumps  installed.  The  foundation 
of  a  permanent  water  tank  had  been  constructed  and  4-inch  mains  laid  from  ttie  site 
of  the  tank  to  the  12-inch  battery,  the  second  battery  for  three  8-inch  guns,  and  the 
site  of  the  mortar  battery. 

The  work  done  in  the  fiscal  year  1900  has  been  as  follows: 

First  battery  for  three  8-inch  guns:  All  concrete  work  has  been  completed,  2,722 
cubic  yards  having  been  placed  during  the  year.  All  but  24  cubic  yards  of  this  was 
placed  during  the  working  season  of  1899. 

All  ironwork,  excepting  hand  rails,  has  been  erected. 

Two  hundred  and  thirty-six  cubic  jards  of  earth  and  1,267  cubic  yards  of  rock  have 
been  excavated  from  the  roadway  m  rear  of  the  battery.  The  roadway  has  been 
excavated  to  full  width  and  to  grade  in  rear  of  the  entire  battery  and  surfaced  with 
a  course  of  broken  stone  and  granite  screenings.  The  rock  in  rear  of  emplacements 
Nos.  1  and  2  has  been  taken  off  on  a  slope  of  1  on  IJ.  This  slope  has  not  been  car- 
ried out  in  rear  of  emplacement  No.  3,  and  at  present  there  are  no  funds  available 
therefor. 

The  larger  part  of  the  military  reservation  being  practically  destitute  of  earth  ren- 
ders it  necessary  to  use  sand  largely  for  embankments.  Two  Uiousand  and  four 
cubic  yards  of  sand  have  been  hauled  from  the  wharf  and  placed  in  the  fill. 
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About  1,160  cubic  yards  of  loose  rock  derived  from  excavation  has  been  placed  in 
deeper  portions  of  the  fill.  In  order  that  a  natural  turf  may  be  nurtured  the  sand 
fill  18  beinff  covered  with  a  layer  of  loam  about  5  inches  in  thickness. 

The  work  necessary  to  complete  this  battery  is  as  follows:  Placing  1,300  cubic  yards 
of  sand  fill  and  covering  the  fill  with  910  cubic  yards  of  loam,  sowing  grass  seed, 
erecting  hand  rails,  mounting  guns,  and  removal  of  plant  and  plunder. 

Original  estimates  and  estimated  work  done  and  to  be  done  are  as  follows: 


Earth  excavation 
Rock  excavation . 

Concrete 

FUl 


Original 
estimate. 


Estimated 
work  done. 


Cubic  yards. 
4,039 
6,117 
9,000 
12,060 


Cubic  yards. 
4,286 
6,668 
11,182 
9,970 


Estimated  work  to  be  done. 


Practically  none. 
None. 
None. 

Sand,   1,300    cubic    yards; 
loam,  910  cubic  yards. 


Armament:  The  three  carriages  are  mounted.  The  three  guns  are  on  hand, 
unmounted.    All  are  in  good  condition. 

The  amount  expended  tot  superintendence  and  labor  during  the  year  is  divided  as 
follows: 

Rock  excavation,  1,267  cubic  yards $1, 376. 42 

Earth  excavation,  236  cubic  yards - 134. 04 

Rock  fill,  1,160  cubic  yards 820.93 

Earth  fill,  175  cubic  yards - 133.11 

Sand  fill,  2,004  cubic  yards 286.14 

Loam  fill,  290  cubic  yards 78.27 

Surfacing  roadway 87. 52 

Waste  rock  movea,  19  cubic  yards 10. 60 

Falsework 1,230.67 

Testing  cement 197.43 

Portland,  traverse  and  parapet,  22  cubic  yards 21. 09 

Finish,  363  cubic  yards 803.57 

Walks,  24  cubic  yards 119.54 

Rosendale,  2,313  cubic  yards 2,218.85 

Stone  excavated  for  crushing,  999  cubic  yards 957. 44 

Rock  crushed,  3,024  cubic  yards 600.78 

Rock  hauled  from  wharf,  2,152  tons 282.96 

Sand  hauled  from  wharf,  1.915  cubic  yards 333.26 

Cement  hauled  from  wharf,  4,577  bairels 184. 01 

Waterproofing 60.06 

Ironwork 847.24 

Water  supply 58. 69 

Drains 32.39 

Floor  drains 4. 20 

New  plant 266.34 

Repairing  plant 552. 97 

Removing  plant 63. 80 

Removing  plant) 99. 32 

Guns  and  carriages 204. 75 

Total ' 12,034.39 

Battery  for  two  8-inch  guns:  All  the  concrete  work  has  been  completed,  7,356 
cubic  yards  having  been  placed  during  the  fiscal  year  1900;  of  this,  all  but  15  cubic 
yards  was  placed  m  the  working  season  of  1899.  All  ironwork  excepting  hand  rails 
has  been  erected.  The  roadway  in  rear  of  the  battery  has  been  completed,  887  cubic 
yards  of  rock  having  been  excavated  therefrom.  The  roadbed  was  constructed  of 
broken  rock  covered  with  granite  screeninm.  Sand  fill  to  the  amount  of  6,617  cubic 
yards  was  hauled  from  the  wharf  and  placed.  This  was  covered  with  a  course  of 
about  5  inches  of  loam,  869  cubic  yards  being  required  for  this  purpose.  All  of  the 
fill  has  been  sown  in  grass  and  a  natural  turf  is  forming. 

The  construction  of  the  battery  is  now  completed  with  the  exception  of  the  erec- 
tion of  iron  hand  rails.  The  guns  remain  to  De  mounted  and  the  trestle  used  for 
hauling  sand  fill  to  be  removed. 
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Original  eetimatee  and  estimated  work  done  and  to  be  done  are  as  follows: 


Original 
estimate. 

Estimated 
work  done. 

BBtimatediftirkto 
be  done. 

Bftrth  ©xcftvutlon x  x  x . . . 

CubUyards. 
2,500 
4,000 
6,500 
14,000 

CuMcyardi. 

None. 

Rock  excavation 

None. 

Concrete 

7,688 
16,887 

None. 

Fill 

None. 

Armament:  Both  carriages  are  mounted  and  both  guns  are  on  hand.  Both  ganfl 
and  carriages  are  in  good  condition. 

The  amount  expended  for  supervision  and  labor  during  the  year  is  divided  as 
follows: 

Rock  excavation,  887  cubic  yards fSlO.  94 

Rock  fill,  1,845  cubic  yards 1,430.^ 

Earth  fill,  26  cubic  yards 22.75 

Sand  fill,  6,416  cubic  yards 1,460.73 

Loam,  869  cubic  vards •. 660.47 

Care  of  grass  on  fill 6.48 

Waste  rock  moved,  12  cubic  yards 6.24 

Falsework 993.20 

Portland,  platform,  37  cubic  yards 53. 13 

Traverse  and  parapet,  209  cubic  yards 270.75 

Finish,  262  cubic  yards 720.66 

Walks,  15  cubic  yards 83.09 

Rosendale,  1,831  cubieyards 1,885.06 

Crushed  rock  hauled  from  **  A,"  1,529  cubic  yards 220. 44 

Rock  excavated  for  crushing,  145  cubic  yards 136. 01 

Rock  hauled  from  wharf,  1,463  tons 202.68 

Sand  hauled  from  wharf,  1.008  cubic  yards * 156. 39 

Cement  hauled  from  whart,  1,966  barrels 87. 64 

Testing  cement 56. 17 

Waterproofing 116.60 

Ironwork , 742.14 

Drains 40.44 

Floor  drains 31.65 

New  plant 221.02 

Repairing  plant 383.48 

Moving  plant \ 26. 31 

Removing  plunder 21. 20 

Moving,  mounting,  and  care  of  guns  and  carriages 305. 10 

Total 11,150.99 

On  January  13,  1900,  an  estimate  was  made  of  the  amount  necessary  to  complete 
the  first  battery  of  three  8-inch  guns,  the  battery  of  two  8-inch  guns,  and  emplacement 
No.  2  of  the  second  battery  of  tnree  8-inch  guns. 

A  comparison  of  this  estimate,  modified  as  per  indorsement  on  letter  of  February 

5,  1900,  to  the  Chief  of  Engineers,  with  expenditures  since  January  13,  1900,  is  as 
follows: 

EsHmaie,  first  battery  for  three  8-inch  guns. 

Railroad  for  placing  sand  fill $150.00 

7,800  cubic  yards  sand  fill,  hauled  and  placed,  at$l.... 7,800.00 

1,200  cubic  yards  loam,  hauled  and  placed,  at  $2 2, 400. 00 

Concrete  walks  in  rear  of  emplacements  at  loading  platform  level 375. 00 

Erecting  hand  rails,  etc 150.00 

Removing  plant  and  plunder 400. 00 

Mounting  guns 400. 00 

Care  ana  maintenance  of  guns  and  carriages 300. 00 

Incidentals,  engineering,  and  supervision 1,775.00 

Total 13,750.00 
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EsHmeUej  battery  for  two  S-inch  guns, 

2, 470  cubic  yards  sand  fill,  hauled  and  placed,  at$l $2,470.00 

760  cubic  yards  loam,  hauled  and  placed,  at  $2 1, 520. 00 

Ck)ncrete  walks  rear  of  emplacements  at  loading  platform  level 250. 00 

Erecting  hand  rails,  etc 100. 00 

Removing  plunder 50. 00 

Mounting  guns 250. 00 

Care  and  maintenance  of  ^uns  and  carriages 200.00 

Removing  waste  rock  on  left  of  battery 360.00 

Incidentals,  engineering,  and  supervision 920. 00 

Total 6,120.00 

E8tiT(iat€f  second  battery  for  three  S-inch  guns,  emplacement  No.  S, 

Completing  roadway  in  rear  of  battery $150.00 

Concrete  walks  in  rear  of  emplacement  at  loading  platform  level 125. 00 

Erecting  hand  rails,  etc 50.00 

Mounting  guns  and  carriages 300. 00 

Incidentals 50.00 

675.00 
Estimate,  water  supply. 

Water  tank,  steel $1,000.00 

Foundation  for  same i 200. 00 

1,500  linear  feet  4-inch  cast-iron  pipe,  with  hydrants,  service  boxes,  water 

gates,  bends,  tees,  lead,  hemp,  etc 800. 00 

Excavating,  laying  main,  and  back  filling 1,500.00 

3,500.00 
Expenditures  since  January  IS,  1900,  first  battery  for  three  8-inch  guns. 

Pay  of  watchmen  one-half  of  January,  February,  and  March $67. 50 

Roadway: 

Earth  excavation,  27  cubic  yards $16.34 

Rock  excavation,  601  cubic  yards 713. 75 

Surfacing 37.52 

767.61 

FUl: 

Earth  and  rock,  649  cubic  yards 536.12 

Sand- 
Hauling  and  placing  2,004  cubic  yards 286. 14 

Liabilities  for 1,402.80 

Coal 147.00 

Caaco  Bay  S.  Co.  bill 5.00 

Loam — 

Hoisting,  hauling,  and  placing  209  cubic  yards 78. 27 

Liabilities  for 420.30 

Coal 71.00 

2,946.63 

Plant: 

Railroad 195.04 

Shovels 8.88 

Repairs 23.14 

227,06 

Waterproofing: 

Labor 18.11 

Pwnt  (P.  andB.) 3.30 

• 21.41 

Water  supply 44.26 

Concrete  walks 119. 54 

Foundation  plates,  Pand  R  finders 3.87 

Drains 32.39 

Floor  drains 4.20 

Care  of  guns  (breech  mechanism) 2.45 

4,236.92 
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Expenditures  since  January  IS,  1900,  battery  for  two  8-vnch  guns. 

Pay  of  watchman,  one-half  of  January  and  February $45.00 

Fill: 

Sand— 

2,483  cubic  yardfl.  hauling  and  placing $824.80 

Bills  for,  certified 1,612.81 

Coal 55.00 

Other  materialfl 3.08 

Rock,  22  cubic  yards,  and  grading 53.72 

2,649.41 

Loam — 

869  cubic  yards,  hoisting,  hauling,  and  placing 660. 47 

Bills  for,  certified 1,014.65 

Liabilities  for 234.88 

Coal 55.00 

Grass  seed 13.30 

Earth  excavated  and  placed,  26  cubic  yards 22. 75 

2,001.05 

Plant  repairs 38.62 

Guns  and  carriages — 

Mounting 17.46 

Receiving  and  hauling 5.35 

22.81 

Concrete  walks  and  retaining  wall 83.09 

Floor  drains ..-.: 31.65 

Care  of  CTSfis  on  fill 6.48 

Removal  of  plunder 21. 20 

Foundation  plates  for  P.  and  R.  finders 2.91 


4,802.22 


Expenditures  since  January  IS,  1900,  second  battery  for  three  S-inch  guns,  emplacement 

No,  S, 


Foundation  plates,  P.  and  R.  finders  . 
Grass  seed 


$0.97 
1,30 


$2.27 

No  expenditure  has  been  made  upon  water  supply. 

Twelve-inch  batterv:  All  the  concrete  work  nas  been  completed,  11,896  cubic 
yards  having  been  placed.  A  one-half  inch  layer  of  asphalt  and  bitumen  water- 
proofing was  placed  over  the  magazines,  shell  rooms,  and  traverse  galleries  of  each 
of  the  emplacements  of  this  battery  at  the  level  of  the  loading  platforms,  with  a  pitch 
of  one-fourth  inch  to  1  foot  toward  the  air  spaces,  the  concrete  being  prepared  for  it 
by  floating  a  thin  layer  of  mortar  over  it  in  order  to  make  smooth  surmces. 

In  front  of  the  parapet,  ledge  has  been  excavated  to  bring  the  surface  down  to  the 
proper  elevation,  and  the  earth  originally  excavated  from  the  site  has  been  used  in 
grading.  At  the  rear  of  the  battery  the  excavation  for  the  roadway,  which  is  about 
14  feet  below  the  natural  surface,  has  been  extended  so  that  a  1  to  1  slope  could  be 
made,  and  a  stone  retaining  wall  3  feet  in  height  has  been  constructed  at  the  foot  of 
this  slope.    Grass  seed  has  oeen  planted  on  all  of  the  slopes. 

All  that  remains  for  the  completion  of  this  battery  is  the  macadamizing  of  the 
roadway  and  the  erection  of  the  nand  railing  at  the  rear  of  the  loading  platforms. 

The  original  estimate  and  estimated  amounts  of  work  done  and  to  oe  done  are  as 
follows: 


Rock  excavation . 

Concrete 

Grading  fill 

Ironwork 


Original 
estimate. 


Cubic  yards. 
7,250 
8,000 
1,000 


Estimated 
work  done. 


Cubic  yards. 

8,085 

11,896 

1,296 

a97 


Estimated  work  to 
be  done. 


None. 

Do. 
100  cubic  yards. 
8  per  cent 


a  Per  cent. 
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Armament:  Both  guns  and  carriages  are  on  hand,  mounted  and  m  good  condition. 
The  amount  expended  for  labor  and  supervision  during  the  year  is  divided  as 
follows: 

Bock  excavation,  985  cubic  yards $1, 895. 83 

Earth  excavation,  307  cubic  yards 187. 70 

Rock  fill 12.10 

Earth  fill  grading,  652  cubic  yards 734.46 

Rear  slope,  117  cubic  yards 88. 77 

Retaining  wall,  117  cubic  yards 329. 82 

Roadway  rear  of  battery 140. 75 

Care  of  grass  on  fill 31. 86 

Falsework 2,059.40 

Testing  cement : 168.99 

Portland,  platform,  72  cubic  yards 199. 66 

Traverse  and  parapet,  1,788  cubic  yards 2, 044. 45 

Finish,  421  cubic  yards 1,552.24 

Steps  to  observation  station 3. 15 

Rosendale  concrete,  1,132  cubic  yards 1, 360. 69 

Rock  crushed,  2,609  cubic  yards 1,382.43 

Rock  hauled  from  wharf,  3,222  tons 682.64 

8and  hauled  from  wharf,  1,853  cubic  yards 380. 23 

Cement  hauled  from  wharf,  2,500  barrels 156.28 

Removing  surface  of  Emplacement  No.  5 39. 70 

Ventilators.  Emplacement  No.  5 44. 25 

Waterproonng 64. 10 

Ironwork 1,222.10 

Drains ^ 21.14 

Floor  drains : 13.92 

Water  supply 18.70 

General  plant 6.37 

Repairing  plant 1,033.63 

Moving  plant 37.05 

Removing  plant 301.01 

Guns  and  carriages 259. 98 

16,473.40 
Deduct  on  account  of  215  tons  stone  delivered  to  second  battery  for  three 

8-inch  guns 215.00 

16,258.40 

Second  battery  for  three  8-inch  guns:  The  work  done  upon  this  battery  has  been 
as  follows: 

Emplacement  No.  1:  Rock  excavation  was  completed,  the  excavated  material  being 
placed  in  the  fill.  Drains,  including  main  drain  in  roadway,  were  laid.  Concrete 
work  upon  this  emplacement  was  b^un  July  25,  1899,  and  completed  June  7,  1900. 
A  waterproof  course  of  asphalt  and  Ijitumen,  about  2  feet  above  the  level  of  the 
ceilings,  was  laid  over  all  rooms.  Iron  ladders  and  about  one-half  of  the  doors  have 
been  erected. 

Emplacement  No.  2:  The  remainder  of  the  fill  in  front  of  this  emplacement  was 
placed."  Ironwork  was  erected,  and  the  concrete  steps  leading  from  the  loading  i>lat- 
lorm  to  the  traverse  gallery  were  completed. 

Emplacement  No.  3:  Rock  excavation  for  this  emplacement  was  practically  com- 
pleted on  February  1,  1900.  About  100  cubic  yards  was  left  as  it  was  immediately 
under  the  trestle  used  for  concreting.  This  remains  te  be  taken  out.  This  season 
the  concrete  in  the  gjm  platform  has  been  placed,  and  a  section  of  the  parapet  about 
10  feet  square  has  been  carried  up  to  the  approximate  level  of  the  top  of  the  parapet 
and  is  used  as  a  derrick  foundation.  The  traverse  between  the  shell  room  of 
emplacement  No.  1  and  the  air  space  of  emplacement  No.  2  has  been  brought  up 
to  a  height  about  2  feet  below  the  level  of  the  gun  platform.  Rubble  masonry  walls 
and  concrete  fioors  have  been  put  in  and  the  walls  of  the  shot  room  and  guamroom 
partly  constructed. 

Since  the  b^inning  of  work  upon  this  battery  the  following  changes  have  been 
made  in  the  plan  of  construction: 

At  the  time  of  the  location  of  the  battery  of  two  6-inch  rapid-fire  guns  it  was 
found  necessary,  in  order  to  make  room  for  these  gims,  to  move  the  location  of  the 
bfittery  a  distance  to  the  eastward  along  the  line  Qt  the  longitudinal  axis  equal  to 
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the  distance  between  two  c:an  centers.  At  the  time  this  chan^  was  made  one 
emplacement  provided  for  by  an  allotment  from  the  appropriation  for  ''National 
Defense,"  and  originally  intended  for  emplacement  No.  1,  had  been  partly  con- 
structed. This  emplacement  by  the  change  became  emplacement  No.  2.  It  is 
estimated  that  this  change  increased  the  (^aantity  of  fill  by  5,800  cubic  yards, 
increased  the  quantity  of  concrete  by  900  cubic  yards,  and  decreased  the  quantity  of 
rock  excavation  by  1,600  cubic  yards. 

A  second  change  in  the  plan  of  construction  raised  the  level  of  emplacement  No. 
3  a  distance  of  6  feet.  This  brought  about  the  following  chances  in  quantities:  Eight 
hundred  cubic  yuxls  more  concrete,  1,600  cubic  yards  more  fill,  and  1,400  culuc  yaSds 
less  rock  excavation. 

Modifying  original  figures  to  conform  to  above  changes,  the  estimated  quantity  of 
work  done  and  to  be  done  is  as  follows: 


Original 
estimate. 


Earth  excavation. 
Rock  excavation . . 

Concrete 

Maaonry 

FiU 


Cubic  yanU. 
2,500 
6,000 
6,000 


5,500 


Modified  '  Brtimated 
estimate.  I  work  done. 


Cuineyardt.  CubieyartU. 
2,500  1,171 


3,000 
6,700 


12,900 


5,919 

4,68S 

110 

1,107 


work  to  be 
done. 


None 
100 

2,165 
296 

6,490 


«  ^  »  »  »  »  • 

Armament:  Three  8-inch  carriages  are  on  hand  in  good  condition,  except  one  of 
the  distance  rings,  which  has  been  so  badly  bent  in  transportation  that  it  will  have 
to  be  returned  to  the  shop  to  be  straightened  before  it  can  be  assembled  with  the 
carriage. 

On  emplacement  No.  2  the  base  rin^  is  in  its  position  on  the  gun  platform. 

One  gun  has  been  received.  It  is  in  good  condition  and  p&cea  near  the  site  <^ 
the  battery. 

The  amount  expended  for  labor  and  supervision  during  the  year  is  divided  as 
follows: 

Rock  excavation,  4,728  cubic  yards $6, 416. 88 

Earth  excavation,  14  cubic  yards 7. 26 

Rock  fill 65.91 

Fill  under  fioors 10.90 

Earth  fill,  1,007  cubic  yards 676.90 

Roadway  rear  of  battery 8. 10 

Falsework 2,490.92 

Testing  cement 477. 13 

Portland,  walls,  201  cubic  yards 437.25 

Traverse  and  parapet,  702  cubic  yards 626. 43 

Platform,  779  cubic  yards 777.07 

Finish,  218  cubic  yards 620.47 

Rosendale.  2,780  cubic  yards 1,984.99 

Rock  crushed,  3,457  tons 911.88 

Rock  hauled  from  wharf,  5,491  tons 969.15 

Sand  hauled  from  wharf,  274  cubic  yards 410. 86 

Cement  hauled  from  wharf,  9,228  barrels 441. 48 

Coal  hauled,  90  tons 16.31 

Rubble  masonry,  HO  cubic  yards $307. 79 

Hauling  brick 5.90 

^ 354.30 

Waterproofing - 155. 06 

La3dng  brick  over  asphalt 21. 18 

Water  supply 205.52 

Drains 170.76 

Ironwork , 1 632.28 

Office  buildings 97.13 

New  plant 725.36 

Repairing  plant 558. 68 

Concrete  plant 1, 539. 91 

General  plant 344.82 

Moving  engine  to  wharf 24.65 

Removal  of  plant 67. 63 
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Moving  gun  and  carriages $295. 74 

Mounting  carri^ 130. 18 

Oare  of  guns  and  carriages 93.  70 

22,  756. 68 
Add  on  account  of  215  tons  stone  received  from  the  12-inch  battery 215. 00 

22,971.68 

Mortar  batterv:  The  main  drain  has  been  completed,  285  linear  feet  of  24-inch  and 
42  feet  of  12-inch  vitrified  pipe  having  been  laid,  also  a  6-inch  vitrified-pipe  sewer 
running  the  whole  length  of  the  battery  for  the  purpose  of  carrying  the  sewa^  from 
latrines.  Six-inch  vitJified  drains  have  also  been  laid  from  the  mortar  pits  and 
rooms  to  the  main  drain.  These  drains  are  in  no  case  less  than  5  feet  below  the  con- 
templated finished  surface  of  the  roadway.  .A  derrick  for  use  in  rock  excavation 
was  erected,  and  a  gravity  railroad  for  transporting  the  excavated  rock  to  the  dump 
was  constructed.  A  concrete  plant  consisting  of  mixing  plant  and  plant  for  crushing 
stone  was  erected. 

Excavation  has  been  practically  completed.  There  remains  to  be  taken  out  the 
earth  on  the  site  of  the  western  powder  magazine  and  shell  room  and  also  trenches 
for  foundation  walls  under  these  rooms  as  well  as  for  the  exterior  5-foot  wall  in 
rear  of  the  middle"  traverse.  In  the  latter  case  it  will  be  necessary  to  excavate  to  a 
depth  varymg  from  8  to  14  feet  below  the  floor  level  to  obtain  a  smtable  foundation. 
The  rock  excavation  remaining  to  be  done  is  about  400  cubic  yards  on  the  site  of  the 
pit  for  the  four  western  mortars.  Mixing  and  placing  concrete  upon  this  battery 
bq^an  May  28.  About  two-thirds  of  the  concrete  in  the  walls  and  covering  of  the 
rooms  in  the  eastern  traverse  has  been  placed;  also  the  floors  of  the  rooms  in  the 
middle  traverse  as  well  as  a  part  of  the  20-foot  wall  of  that  traverse  which  is  used  for 
a  foundation  for  a  derrick.     In  all  1,301  cubic  yards  of  concrete  have  been  placed. 

There  are  at  the  present  time  stored  upon  the  mortar  battery  1,730  barrels  of  Port- 
land cement,  3,438  barrels  of  Rosendale  cement,  1,334  cubic  yards  of  sand,  and 
1,717  tons  of  granite  for  crushing. 

All  of  the  roof  beams  have  been  i)urchased  and  are  upon  the  site. 

The  original  estimate  and  the  estimated  work  done  and  to  be  done  are  as  follows: 


Original 
estimate. 


Estimated 
work  done. 


Earth  excavation  . 
Rock  excavation . . 

Concrete 

Fill 


Cubic  yards.  Cubic  yardii. 


8,000 
12,000 

9,200 
26,000 


6,909 
7,671 
1,301 
1,128 


Estimated  work  to  be  done. 


About  400  cubic  yards. 


Armament:  Six  carriages  for  12-inch  B.  L.  mortars  are  on  hand  all  in  good  con- 
dition.    No  mortars  have  yet  been  received. 

The  amount  expended  for  labor  and  supervMsion  during  the  year,  is  divided  as 
follows: 

Stripping  led^ $439.38 

Rock  excavation,  7,671  cubic  yards 10,  718. 55 

Earth  excavation,  6,305  cubic  yanls 4, 220.  78 

Excavation  for  sewer 265. 28 

Rock  fill,  226  cubic  yards 95. 68 

Rock  fill  under  floors 150.94 

Earth  fill,  1,025  cubic  yards 474.99 

Falsework 1,629.78 

Testing  cement 212.07 

Portland,  walls,  515  cubic  yards 433. 07 

Floors  128  cubic  yards 88.94 

Platform,  227  cubic  yards 186.42 

Traverse,  123  cubic  yards 75. 40 

Finish  and  face,  111  cubic  yards 248. 95 

Roeendale,  197  cubic  yards 200.95 

Rock  crushed,  1,113  cubic  yards 193. 55 

Rock  hauled  from  wharf,  3,578  tons 607.67 

Sand  hauled  from  wharf ,  2.507  tons 199.97 

Cement  hauled  from  wharf,  5,949  barrels 311. 20 

Hauling  coal , 16.10 
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Waterproofiu^r,  262  nquare  yaniw $24. 91 

Ironwork '. 72. 86 

Drains 448.87 

Rubble  masonry 50S.  27 

Concrete  plant  1 2,679.20 

Rock  excavation  plant 2, 178. 85 

General  plant 429. 87 

Moving  plant  from  * '  B  " S44. 07 

Moving  mortar  carriagew 509. 59 

Care  of  mortar  carriage« 13. 00 

27, 974. 16 

An  analysis  of  all  expenditures  upon  the  mortar  battery  since  the  banning  of  its 
construction,  is  as  follows: 

Main  dram $3,516.19 

Drains 3,138.56 

Falsework 2,365.53 

Water  system 686.52 

aearingsite 1,637.80 

Fill,  labor 651.59 

Plant 9,496.76 

Carriages 418.87 

Earth  excavation 6, 399. 54 

Rock  excavation: 

Labor $10,451.99 

Material 2,689.96 

13,141.95 

Concrete  work: 

Labor 2,774,29 

Material 9,116.79 

11,891.08 

Metal  work: 

Labor 72.86 

Material 4,190.46 

4,263.32 

Waterproofing: 

Labor 24.91 

Material 96.49 

121. 40 

Rubble  masonry: 

Labor 503.27 

Material 777.25 

1,280.52 

United  States  Engineer  Office 1,735.01 

**Cora" 553.46 

61,298.10 

Allotment 116,000.00 

Expenditures 61,298.10 

Available 54,701.90 

Labor 35,082.83 

Plant,  etc 26,215.27 

61,298.10 

Battery  of  two  6-mcn  guns:  All  of  the  earth  and  practically  all  of  the  rock  was 
excavated  from  the  site  of  this  battery  and  roadway.  A  lar^  part  of  this  has  been 
p>laced  in  the  fill  in  such  positions  as  have  been  heretofore  mdicated.  The  founda- 
tion walls  of  emplacement  No.  1  have  been  laid  in  rubble  granite  masonry  and  loose 
stone  filling  has  been  placed  between  these  walls  for  the  reception  of  the  concrete 
floors.  One  thousand  three  hundred  and  nineteen  barrels  of  Kosendale  cement  have 
been  received  preparatory  to  concrete  work.  Roof  beams,  ladders,  and  iron  door 
frames  have  been  purchased  and  are  on  hand. 
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The  reference  of  this  battery  was  raised  9  feet  above  that  originally  contemplated. 
The  original  estimate,  modified  estimate  on  account  of  raising  the  crest  9  feet,  esti- 
mate of  work  done,  and  estimate  of  work  to  be  done,  are  as  foUows: 


Original 
estimate. 

Modified 
estimate. 

Estimate 

of  work 

done. 

Estimate 

of  work 

to  be  done. 

Barth  exc&Y&ted 

Cubic  yds. 
2,000 
6.600 
6,000 
4,000 

Cubic  yds. 
2,000 
8,800 
5,900 
8,600 

Cubic  yds. 

675 

2,816 

None. 

None. 

Cubic  yds. 

Rock  excavated 

197 

Concrete 

Earth  fill 

Armament:  No  guns  or  carriages  are  on  hand  for  this  battery. 
The  amount  expended  for  labor  and  supervision,  since  January  22,  1900,  at  which 
time  work  commenced  on  this  battery,  is  dividetl  as  follows: 

Clearing  site $21.64 

Rock  excavation,  2,316  cubic  yards, 3, 779. 52 

Earth  excavation,  703  cubic  yards 388.08 

Falsework 4.60 

Rubble  masonry,  83  cubic  yards 124. 41 

Water  supply 24.05 

Hauling  drampipe 1.44 

Iron  work 5.36 

Plant V 258.10 

GUiuling  cement,  1,319  barrels 58.71 

4,665.91 
An  analysis  of  all  expenditures  is  as  follows: 

Expenditures  to  July  1,  1900, 

Clearing  site,  labor $21. 64 

Earth  excavation,  labor 388.08 

Rock  excavation: 

Labor .• $3,779.52 

Material 515.78 

4,295.30 

Rock  plant: 

Labor 138.92 

Material 24.64 

163.56 

General  plant: 

Labor..., 54.13 

Material 129.61 

183. 74 

Concrete  plant: 

Labor 65.05 

Material 212.22 

277.27 

Water  supply,  labor 24. 05 

Rubble  masonry,  labor 124. 41 

Concrete  work,  labor 58. 71 

False  work,  labor .' 4.60 

Iron  work: 

Labor 5.36 

Material 971.90 

977.26 

Drains: 

Labor 1.44 

Material 128.88 

130. 32 

United  States  Engineer  Oflace,  materials 2.40 

6,651.34 
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Labor $4,665.91 

Material 1,985.43 

6,651.^ 

Allotment 56,000.00 

Expended 6,651.^ 

Available 49,348.66 

Two  15-poander  rapid-fire  gonfi:  Work  upon  this  battery  has  consisted  in  excavating 
earth  and  rock  from  the  site  of  the  battery  and  from  the  roadway*  leading  from -the 
battery  of  two  6-inch  guns.  All  excavation  except  that  for  drains  has  been  com- 
pleted, and  the  excavated  material  has  been  placed  m  the  embankment. 

The  location  of  this  battery  has  been  shifted  25  feet  to  the  front  from  that  origi- 
nally contemplated.  This  change  was  made  necessary  by  the  change  in  level  of  the 
battery  of  two  6-inch  guns.  In  order  that  a  projectile  from  the  right  15-pounder  gun 
at  the  limit  of  fire  should  not  strike  the  emoankment  of  emplacement  No.  2  of  the 
6-inch  batterv,  it  was  necessary  to  raise  the  reference  of  the  contemplated  battery  of 
two  15-pounaers  6  feet  or  move  it  25  feet  to  the  front  The  first  expedient  b«ng 
very  costly,  the  latter  was  adopted. 

The  original  estimate  of  quantities,  estimate  of  work  done  and  to  be  done,  are  as 
follows: 


Ori^ual 
estimate. 

Estimated     Estimated  work 
work  done.         to  be  done. 

Frftrth  PTWfcvation ......  ...                    

Cubic  ydt. 

700 

360 

2,700 

900 

CuMcyda. 

196 

471 

None. 

None. 

None, 

Rock  excavation 

50  cubic  yards. 

Earth  fill 

Concrete 

Armament:  No  guns  or  mounts  have  been  received. 

The  amount  expended  for  labor  and  supervision  since  May  8,  at  which  time  work 
upon  this  battery  began,  is  divided  as  follows: 

Clearing  site 168.48 

Rock  excavation,  471  cubic  yards .*. 654. 95 

Earth,  196  cubic  yards 1&4.91 

General  plant 8. 61 

False  work 17. 80 

Total 904.75 

An  analysis  of  all  expenditures  is  as  follows: 

Expended  to  July  1,  1900. 

Olearingsite,  lalwr 168.48 

Earth  excavation,  labor 154. 91 

Rock  excavation: 

Labor $654.96 

Materials 8.34 

663.29 

General  plant,  labor 8. 61 

Falsework 17.80 

Total 913.09 

Labor 904.75 

Material 8.34 

Total 913.09 

Allotment 10,000.00 

Expended 913.09 

Available 9,086.91 

Water  supply:  A  steel  tank  of  21,000  gallons  capacity  has  been  erected  under  con- 
tract and  connected  with  the  system  of  mains  alr^uly  installed. 
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MBTHOD8  BMPIX>YED  AND   RESULTS   ATTAINBD. 

First  battery  for  three  8-inch  guns  and  battery  for  two  8-inch  guns:  It  was  found 
impracticable  to  carry  on  concrete  work  to  any  great  extent  on  both  batteries  at  the 
same  time.  One  crushing  plant  was  used  for  the  two  batteries,  while  each  had  its 
own  mixing  plant.  Materials  for  both  batteries  were  hauled  from  the  same  wharf. 
A  railroad  track  led  directly  from  the  wharf  to  the  plant  on  the  three-gun  battery. 
Materials  were  hauled  over  this  track  by  means  of  a  hoisting  engine  and  cable.  A 
branch  track  from  the  main  line  operated  by  an  additional  hoisting  engine  led  to  the 
two-gun  battery. 

The  crushing  plant  used  consisted  of  a  No.  5  Champion  crusher  driven  by  a  30- 
horsepower  portable  engine,  and  a  stone  bin  of  180  cubic  yards  capacity.  Crushed 
stone  used  for  concrete  on  the  three-gun  battery  was  drawn  directly  from  this  bin, 
while  that  used  on  the  battery  for  two  8-inch  ^uns  was  conveyed  in  dump  cars  to  a  stor- 
age bin  on  the  site  of  that  battery.  The  inferior  character  of  the  native  stone  rendered 
it  necessary  to  purchase  stone  for  crushing.  During  the  season  of  1899  granite  was 
delivered  in  dump  cars  on  the  wharves  at  $1  per  ton  of  2,000  pounds.  The  average 
cost  of  hauling  this  to  the  crusher  upon  the  south  side  was  13  cents  per  ton.  The 
cost  of  crushing  was  20  cents  per  cubic  yard  of  crushed  stone.  The  cost  of  hauling 
from  the  bin  at  the  crusher  to  the  storaj^  bin  at  the  two-gun  battery  was  14  cents 
per  cubic  yard.  This  gave  an  average  price  of  crushed  stone  at  the  three-^gun  battery 
of  $1.83  per  cubic  yard,  and  at  the  battery  for  two  guns  of  $1.97  per  cubic  yard. 

The  price  of  sand  delivered  in  dump  cars  upon  the  wharf  varied  from  85  cents  to 
90  cents  per  cubic  j^anl.  The  average  cost  of  hauling  sand  per  cubic  yard  to  the 
battery  for  three  8-inch  guns  was  17  cents,  and  to  the  battery  for  two  8-inch  guns 
was  16  cents. 

Cement  for  these  batteries  was  used  as  follows: 

Battery  for  three  8-inch  guns: 

1,000  barrels  Portland  "Vulcanite,^' at  $2.35 $2,350.00 

574  barrels  Portland  "Atlas,"  at  $2.20 1,262.80 

1,643  barrels  Rosendale  **  Brooklyn  Bridge,''  at  $1.13t 1, 868. 91 

1,360  barrels  Rosendale  "  Brooklyn  Bridge,*'  at  $1.10 1, 496. 00 

Total 6,977.71 

Batter>'  for  two  8-inch  guns: 

500  barrels  Portland  "Atlas,"  at  $2.50 1,250.00 

626  barrels  Portland  "Atlas,"  at  $2. 20 1,377.20 

840  barrels  Rosendale  "  Brooklyn  Bridge,"  at  $1.10 924. 00 

Total 3,551.20 

The  average  cost  per  barrel  of  hauling  cement  to  the  Imttery  for  three  8-inch  guns 
was  4  cents,  and  to  the  battery  for  two  8-inch  guns  was  4i  cents. 

The  cost  of  coal  prior  to  January  1, 1900,  was  $3  per  ton  of  2,000  pounds,  delivered 
in  cars.    Since  that  date  50  tons  at  $4.40  and  27  tons  at  $4  have  been  purchased. 

The  cost  of  hauling  has  been  12  cents  per  ton. 

The  method  employed  on  both  batteries  for  mixing  and  placing  concrete  was  as 
follows:  Concrete  of  the  proportions  of  1  part  cement,  2  parts  sand,  and  4  parts 
broken  stone  was  used.  For  face  work  ancf  for  finished  surfaces  cement  mortar  1 
part  cement  and  2  parts  sand,  was  used.  Materials  were  assembleil  in  a  chaining 
car  of  capacity  sufficient  to  carry  a  1-barrel  charge  of  concrete,  the  stone  being 
delivered  directly  from  the  bin  into  this  car  and  the  cement  and  sand  being  con- 
veyed from  the  cement  shed  and  sand  bin  in  smaller  car.^,  which  were  dumped  into 
the  larger  one.  The  sand  was  shoveled  from  the  bin  into  the  small  sand  cars.  After 
being  assembled,  the  charging  car  was  pulled  up  an  incline  to  a  platform  above  the 
mixer  and  discharged  into  a  hopper,  whence  it  was  dumped  into  the  mixer.  After 
mixing,  the  concrete  was  discharged  into  a  dump  car,  hauled  to  the  work,  and  dis- 
tribute by  means  of  wheelbarrows.  On  the  three-gun  battery  409  cubic  yards  of 
Portland  concrete  was  mixed  and  placed  at  an  average  cost  of  $2.31  per  cubic  yard 
for  labor,  including  engineering  and  supervision,  and  2,313  cubic  yards  of  Rosendale 
concrete  at  an  average  cost  of  96  cents  per  cubic  vard. 

Concreting  was  practically  completed  during  the  working  season  of  1899. 

Deliveries  of  sand  for  filling  began  upon  the  two-gun  battery  October  6,  i899. 
Between  that  date  and  November  30  2,277  cubic  yards  were  taken,  at  a  price  of  65 
cents  \yer  cubic  yard,  delivered  in  cars  upon  the  wharf,  and  one  load  of  200  cubic 
yards  was  delivered  upon  the  wharf  at  25  cents  per  cubic  yard. 
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On  December  1,  1899,  deliveriee  b^an  at  a  price  of  70  cents  per  cubic  yard, 
delivered  in  cars.  Since  that  time  3,939  cabic  yards  have  been  hauled  and  placed  in 
the  fill  on  the  battery  for  two  guns,  and  2,004  cubic  yards  on  the  battery  lor  three 
guns. 

The  average  cost  of  hauling  and  placing  in  the  fill,  including  engineering  and  super- 
vision, coal,  and  all  necessary  materials,  has  been  22  cents  per  cubic  yard  upon  the 
three-gun  battery  and  24  cents  per  cubic  yard  upon  the  two-gun  battery. 

Loam  for  covering  sand  fill  has  been  purchased  at  $1.45  i>er  cubic  yard,  delivered 
at  the  vessel's  side.  The  cost  of  hoisting,  hauling,  and  placing  has  been  82  cents  per 
cubic  yard  on  the  two^un  batterv  and  70  cents  per  cubic  3rardon  the  three-gun  bat- 
tery. The  high  cost  ofhoisting,  hauling,  and  placing  loam  is  attributable  to  the  fad 
that  the  thickness  of  the  course  is  only  5  inches,  which  renders  the  labor  of  placing 
larae  in  proportion  to  the  quantity  placed. 

Twelve-inch  batterv,  second  littery  for  three  8-inch  guns,  mortar  battery,  and 
batteries  of  two  6-inch  guns,  and  two  15-pounder  rapid-fire  guns:  During  the  work- 
ing season  of  1899  concrete  work  was  in  progress  upon  the  12-inch  battery  and  bat- 
tery for  three  8-inch  guns  only;  this  season  it  has  been  in  progress  upon  the  8-inch 
battery  and  mortar  battery  only.  All  of  the  materials  for  these  batteries,  with  the 
exception  of  sand  and  cement  for  the  12-inch  battery,  were  taken  from  a  stone  wharL 
The  road  leading  from  this  wharf  has  a  grade  of  13  per  cent  for  a  distance  of  about 
270  feet,  after  which  the  roads  leading  to  the  various  batteries  are  comparatively  leveL 
This  renders  it  necessary  to  use  a  hoisting  engine  over  the  steep  grade,  after  which 
the  cars  are  taken  bv  a  locomotive  and  hauled  to  their  destination.  The  locomotive 
haul  to  the  12-inch  battery  is  about  500  feet,  to  the  8-inch  battery  and  tiie  6-inch 
batterv  1,200  feet,  and  to  the  mortar  battery  1,000  feet  Sand  and  cement  for  the 
12-inch  battery  were  taken  from  a  wharf  from  which  the  cars  were  hauled  direct  by 
means  of  a  hoisting  engine,  the  distance  being  about  300  feet 

During  the  season  of  1899  materials  were  delivered  at  the  same  prices  as  quoted  in 
connection  with  the  first  battel y  for  three  8-inch  guns  and  the  battery  for  two  8-inch 
guns.  This  season  materials  are  being  delivered  at  prices  as  follows:  Sand,  65  cents 
per  ton,  delivered  in  cars;  stone,  98  cents  and  $1.10 per  ton,  delivered  in  cars;  Atlas 
rortland  cement,  $2.27  per  barrel ;  Vulcanite  Portland  cement,  $2.35  per  barrel;  Brook- 
lyn Bridge  Rosendale  cement,  $1.11  per  barrel,  delivered  at  the  vessel's  side. 

The  average  cost  of  hauling  sand  from  the  wharf  to  the  storage  bin  has  been,  on 
the  12-inch  battery,  20  cents  per  ton;  on  the  8-inch  battery,  13  cents  per  ton,  and  on 
the  mortar  battery,  9  cents  per  ton. 

As  nearly  as  pebble  stolie  is  crushed  at  the  same  time  as  it  is  being  hauled  from 
the  wharf.  In  order  to  prevent- delays,  however,  it  is  necessary  to  keep  a  large  sup- 
ply of  stone  on  hand.  The  average  cost  of  hauling  stone  to  the  12-inch  battery  has 
Deen  21  cents  per  ton;  to  the  8-incn  battery,  18  cents  per  ton,  and  to  the  mortar  bat- 
terv, 15  cents  per  ton. 

1* he  average  cost  of  hauling  cement  to  the  12-inch  battery  was  6  cents  per  barrel; 
to  the  8-inch  battery,  5  cents  per  barrel,  and  to  the  mortar  littery,  5  cents  per  harreL 

The  average  cost  of  crushing  stone  per  cubic  yard  of  stone  crushed  has  been,  on 
the  12-inch  battery,  53  cents  per  cubic  yard;  on  the  8-inch  battery,  26  cents  per  cubic 
yard,  and  on  the  mortar  battery,  17  cents  per  cubic  yard. 

Twelve-inch  battery. — The  methods  employed  upon  this  battery  were  as  follows: 
Stone  was  received  in  skips  on  the  cars  at  the  wharf  and  taken  up  the  roadway  to  the 
rear  of  the  battery.  From  this  point  a  derrick  placed  the  stone  near  the  crusher, 
which  was  located  at  the  edge  of  the  bluff  immediately  in  front  of  eniplacement  No.  4. 
This  derrick  was  also  a*<ed  in  placing  concrete  in  emplacement  No.  4,  so  that  the 
receipt  of  stone  and  the  placing  of  concrete  could  not  go  on  simultaneously.  A  No.  5 
Champion  crusher  w^as  used,  and  crushed  stone  was  stored  in  an  incloeure  located 
immeaiatel V  south  of  the  mixer.  This  inclosure  had  a  floor  about  25  feet  below  the 
elevation  of  the  crusher  and  had  a  capacity  of  about  600  cubic  yards.  From  it  the 
stone  used  in  concrete  was  taken  when  required.  Sand  was  received  in  cars  on  the 
temporary  wharf,  and  being  drawn  up  an  elevated  track,  was  dumped  in  a  pile  imme- 
diately north  of  the  mixer.  Cement  was  received  in  barrels  on  cars  at  the  wharf 
and  taken  to  the  shed  located  immediately  east  of  the  mixer.  A  revolving  5-foot 
cubical  mixer  was  used,  operated  bya  small  engine  (7i  inches  by  6  inches),  geared 
direct  by  means  of  spur  gearing.  The  sand  and  stone  were  handled  by  means  of 
bucket  conveyors,  each  being  placed  in  bins  directly  over  the  mixer.  The  bins  had 
a  capacity  of  10  cubic  yards  for  stone  and  5  cubic  yards  for  sand.  Immediately  under 
these  bins  were  two  measuring  hoppers  for  stone  and  sand,  respectively,  and  an  addi- 
tional hopper  for  cement  From  these  measuring  hoppers  the  chai^re  was  dumped 
into  the  mixer  and  thence,  when  mixed,  into  a  car  immediately  under  it.    This  car 
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delivered  the  mixed  batch  by  means  of  a  hoisting  engine  and  an  inclined  track  to 
the  site  of  the  battery  under  one  of  the  two  55-foot  derricks  at  emplacements  No.  4 
and  No.  5,  respectively,  which  placed  it  in  the  work  at  the  point  required.  Two 
barrels  of  cement,  16  cubic  feet  of  sand,  and  32  cubic  feet  of  stone  constituted  a  batch 
for  both  Portland  and  Rosendale  concrete. 

The  usual  number  of  men  engaged  in  the  operation  of  mixing  and  placing  was  as 
follows:  Two  master  laborers,  3  steam  engineers,  2  stokers,  and  25  lalx)rer8.  With 
this  force,  200  barrels  of  cement  could  be  readily  mixed  and  placed  in  the  work  in 
eight  hours.  The  largest  number  mixed  in  eight  hours  dunng  the  season  was  228 
barrels. 

The  greatest  drawback  to  the  economical  working  of  this  plant  was  the  inability  to 
receive  stone  and  place  concrete  at  the  same  time.  The  introduction  of  a  sand  bin 
and  a  stone  bin  so  arranged  that  each  would  have  discharged  suflScient  at  least  for  a 
single  day's  work  would  also  have  greatly  reduced  the  cost  of  construction  by  saving 
the  labor  of  the  men  who  were  ne^ed  under  the  existing  arrangement  in  supplying 
the  bucket  conveyors  with  sand  and  stone. 

The  cost  of  the  labor  of  mixing  and  placing  the  various  kinds  of  concrete  was  as 
follows: 

Per  cubic  yard. 

Portland  platform $2.  77 

Traverse  and  parapet 1. 15 

Finish 3.69 

Rosendale 1. 20 

The  variance  in  the  cost  of  materials  and  the  fact  that  an  indefinite  amount  of  the 
stone  used  for  crushing  was  excavated  from  the  site  of  the  battery  makes  it  imprac- 
ticable to  give  the  cost  of  materials  per  cubic  yard  of  concrete. 

Uj)on  the  8-mch  battery  the  methods  employed  for  excavating  rock  were  as  follows: 

On  emplacement  No.  1  the  entire  amount  of  excavated  material  was  placed  in  the 
fill,  being  wheeled  in  barrows.  About  one-third  of  the  embankment  for  this 
emplacement  was  thereby  placed. 

On  emplacement  No.  3  there  was  a  comparatively  small  amount  of  fill  required 
and  a  greater  amount  of  excavation.  As  the  rock  was  unfit  for  crushing,  it  was  dis- 
posed of  by  being  dumped  into  the  bay.  A  double-track  railroad  havmg  two  bal- 
anced cars  was  constructed  for  this  purpose.  The  loaded  car  on  one  track  m  running 
down  grade  to  the  shore  pulled  the  empty  car  back  to  the  site  of  the  battery.  The 
rock  was  wheeled  from  the  pit  where  excavation  was  in  progress  and  dumped  into 
these  cars,  the  wheel  in  no  case  being  over  100  feet. 

Upon  concrete  work  the  methods  employed  during  the  season  of  1899  were  much 
the  same  as  have  already  been  described  in  remarks  upon  the  first  battery  for  three 
8-inch  guns  and  the  battery  for  two  8-inch  guns. 

Stone  hauled  from  the  wharf  was  dumped  from  the  cars  upon  the  crusher  platform. 
A  No.  5  Champion  crusher,  driven  by  a  30-hor8epower  portable  engine,  was  used 
for  crushing.  A  bucket  elevator  conveyed  the  stone  to  a  stone  bin  of  120  cubic 
yards  capacity.  The  sand  inclosure,  which  had  a  capacity  of  alx)ut  200  cubic  yards, 
consisted  simply  of  a  floor  resting  on  the  ground  ana  bounded  on  one  side  by  the 
mixer  engine  house  and  on  two  sides  by  close  fences  4i  feet  high.  The  railroad 
track  ran  at  one  side  of  the  inclosure  and  at  the  level  of  the  top  of  the  fence.    The 

freater  part  of  the  sand  received  had,  therefore,  to  l)e  trimmed  over  by  shovels, 
faterials  were  conveyed  to  the  mixer  by  means  of  a  chaise  car.  The  crusheil  stone 
was  delivered  direct  mto  this  car  through  a  sliding  door  in  the  bottom  of  the  stone 
bin,  and  the  cement  and  sand  were  conveye<l  to  it  by  means  of  small  dump  cars. 
The  materials  being  assembled,  the  charge  car  was  hauled  to  the  platform  above  the 
mixer  and  dumped  into  a  hopper  and  thence  into  the  mixer.  The  same  hoisting 
engine  which  haule<i  the  materials  to  the  mixer  platform  hauled  the  concrete,  when 
mixed,  to  the  battery,  whence  it  was  distributed  by  means  of  wheelbarrows.  The 
mixer  used  was  a  5-foot  cubical  box,  driven  by  a  25-horsepower  engine.  To  assemble 
the  materials  and  mix  and  deliver  the  concrete  on  the  shoveling  noard  at  the  bat- 
tery required  ordinarily  2  engineers,  1  stoker,  and  8  laborers.  Four  men  were  ordi- 
narily employed  shoveling  into  barrows.  The  remainder  of  the  crew  depended  to  a 
large  extent  upon  the  nature  of  the  work  in  hand  and  the  distance  of  the  work  from 
the  shoveling  board.  This  distance  never  exceeded  100  feet.  The  amount  of  con- 
crete which  could  be  placed  per  day  with  this  plant  varied  greatly  with  the  nature 
of  the  work.  In  placing  Rosendale  concrete  in  the  parapet,  100  cubic  yards  were 
placed  per  day  for  four  consecutive  days. 
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The  average  cost  of  labor  in  mixing  and  placing  the  various  kinds  of  concrete  was 
as  follows: 

Per  cubic  yard. 

Portland  walls ^18 

Tbraveree  and  parapet 89 

Platform 1.00 

Finish 2.85 

Boeendale 71 

The  average  cost  of  labor  on  false  work  per  cubic  yard  of  concrete  was  53  cents.  It 
must  be  stated  in  this  connection,  however,  that  ail  saddles  for  supporting  false  work 
had  been  made  in  construction  of  previous  work  upon  8-inch  emplacements,  thus 
materially  reducing  the  cost  The  laiver  part  of  the  pine  lumber  used  had  also  been 
used  before  and  required  considerable  labor  in  order  to  fit  it  for  use. 

Attention  is  called  to  the  method  employed  in  waterproofing  the  rooms  of  emplace- 
ment No.  1.  The  rooms  under  the  loading  platform,  as  well  as  those  under  the 
traverse,  were  covered  with  a  one-half  inch  waterproof  layer  of  asphalt  and  bitumen. 
The  concrete  upon  which  this  was  based  was  given  a  slope  toward  the  air  space  of 
about  1  foot  in  10  feet  and  floated  with  mortar  as  a  preparation  for  the  asphalt  layer. 
Upon  the  asphalt  layer  were  placed  a  cheap  quality  of  brick  spaced  about  one- 
fourth  inch  apart  These  spaces  were  filled  with  sand,  and  upon  this  brick  course 
the  concrete  aoove  was  based.     The  cost  of  asphalting  per  square  yard  was — 

Materials 10.68 

Labor 25 

Total 93 

Foundation  walls  were  also  asphalted  below  the  floor  level.  The  same  care  was 
not  taken  in  this  case  to  obtain  a  smooth  surface  upK)n  which  to  apply  the  asphalt, 
in  consequence  of  which  the  cost  was  somewhat  higher — viz.,  materials,  81  cents; 
labor,  36  cents;  total,  $1. 17.  Floors  were  sloped  toward  drains  in  the  center  of  rooms 
with  a  grade  of  1  inch  in  5  feet.  Floors  were  6  inches  in  thickness,  underlaid  with 
loose  stone,  filling  1  foot  or  more  in  depth. 

Some  very  important  modifications  were  made  in  the  plant  at  the  beginning  of  this 
season's  work. 

These  changes  consiste<l  in  the  introduction  of  a  sand  bin  of  a  capacity  of  250 
cubic  yards,  about  100  cubic  yards  of  which  would  <lii*charee  by  gravity  into  the 
charge  car,  the  latter  amount  being  sufficient  for  from  two  to  three  days'  work.  The 
sand,  when  hauled  from  the  wharf,  was  delivered  at  a  point  in  front  of  the  bin  and 
dumped  into  a  hopper,  from  which  a  bucket  conveyor  elevated  it  to  the  sand  bin. 
As  sand  was  delivered  at  fairly  regular  intervals  of  two  or  three  days,  this  bin  dis- 
posed of  the  question  of  sand  storage  and  brought  the  labor  required  to  handle  the 
sand  down  to  the  minimum,  only  one  laborer  being  employed  at  this  work,  and  he 
in  addition  handled  the  stone  and  cement  placed  in  the  charge  car. 

A  50-foot  derrick  was  also  erected  to  cover  the  work  on  emplacement  No.  3,  which 
disposed  of  the  men  formerly  employed  in  handling  the  concrete.  A  track  was  laid 
from  the  mixer  and  from  the  main  line  over  which  materials  were  hauled  from  the 
wharf  to  a  point  under  the  derrick  from  which  it  is  proposed  to  handle  all  the  material 
used  in  the  construction  of  this  emplacement. 

The  machinery  for  operating  the  5-foot  cubical  mixer  was  also  changed  from  worm 
wheel  to  spur  gearing,  and  the  engine  (25-horsepower)  was  replaced  with  a  7J-inch 
by  6-inch  vertical  engine  geared  direct  to  the  mixer.  This  change  dispensed  with 
one  40-horsepower  upright  boiler  which  is  now  held  in  reserve. 

The  number  of  men  required  to  operate  the  concrete  pkmt  under  the  present  sjrstem 
is  aa  follows:  Two  master  laborers,  1  steam  engineer,  and  16  laborers.  This  force  can 
readily  mix  and  place  200  barrels  of  cement  in  eight  hours. 

In  the  construction  of  emplacement  No.  3,  the  floor  drainage  system  differed  mate- 
rially from  the  other  emplacements.  In  each  of  the  rooms  2-incn  gutters  were  made 
in  the  floors  close  to  the  walls  of  the  rooms,  the  floors  being  raised  in  the  middle  of 
the  rooms  and  sloping  toward  the  gutters,  from  which  pipes  opened  into  a  2-foot 
air  space.  The  bottom  of  the  air  space  sloped  from  either  end  of  the  emplacement 
toward  the  point  where  it  crossed  the  transverse  axis  of  the  gun,  and  at  that  point  a 
6-inch  drain  extended  to  the  drain  in  the  roadway  at  the  rear  of  the  battery.  An 
opening  was  left  so  that  access  could  be  had  to  the  air  space,  and  the  entire  drainage 
system  can  be  cleaned  or  repaired  as  may  1k»  required. 

Granite  rubble  masonry  laid  in  1 : 2  Rosendale  cement  mortar  is  being  used  in 
the  walls  of  the  rooms  of  this  emplacement,  Ixick  of  the  air  space  the  maflonry  being 
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carried  to  the  level  of  the  roof  beams.     The  cost  of  rubble  masonry  has  been  as 
follows,  per  cubic  yard; 

Labor $3.22 

Cement 1.29 

Sand 32 

Stone 1.89 

Total 6.72 

Mortar  battery :  The  greater  part  of  the  earth  excavation  upon  this  battery  was  done 
during  the  last  working  season.  It  was  wheeled  in  barrows  to  points  where  embank- 
ments were  contemplated.  Rock  excavation  began  October  21, 1899.  A  derrick  was 
erected  for  this  work.  Since  the  excavate  rock  was  unfit  for  crushing,  it  became 
necessary  to  remove  it  entirely  from  the  site  of  the  battery.  For  this  purpose  a 
double  track  gravity  railroad  similar  to  that  used  upon  the  second  battery  for  three 
8-inch  guns  was  devised,  running  from  a  point  within  reach  of  the  derrick  to  a  dump. 
With  this  plant  from  75  to  100  cubic  yards  per  day  could  be  excavated  and  removed. 
The  average  cost  per  cubic  yard  of  solid  rock  excavated,  including  engineering  and 
supervision,  dynamite,  exploders,  coal,  and  all  necessary  materials,  was  $1.71. 

The  site  of  the  mortar  battery  is  located  immediately  back  of  a  high  ridge.  For 
this  reason  it  was  necessary  to  excavate  rock  at  certain  points  along  the  front  of  the 
battery  to  the  depth  of  20  feet,  while  at  certain  points  along  the  line  of  the  rear  wall 
it  was  necessary  to  excavate  earth  to  a  depth  of  15  feet  below  the  floor  level  in  order 
to  found  the  walls  upon  rock.  It  was  necessary  to  excavate  to  that  depth  in  the 
walls  of  the  relocating  room  on  the  left  of  the  battery,  the  walls  on  one  side  being  10 
feet  in  thicknens,  and  owing  to  the  nature  of  the  clay  in  this  excavation  a  great  part 
of  the  core  between  the  wall  trenches  had  also  to  be  removed.  Since  the  bottom  of 
this  excavation  was  below  the  level  of  the  main  drain,  a  steam  siphon  had  to  be  kept 
in  constant  operation  to  keep  the  pit  free  from  water.  This  excavation  wa«  neces- 
sarily costly. 

The  concrete  plant  upon  the  mortar  battery  consists  of  one  No.  5  Champion 
crusher  with  elevatop  and  screen  for  which  power  is  furnished  by  a  SO-horsepower 
engine  with  boiler  combined,  a  stone  bin  of  180  cubic  yards  capacity,  one  cylindri- 
cal mixer  5  feet  in  diameter  and  6i  feet  lon^  turned  by  a  25-hor8epower  engine,  one 
double-drum  hoisting  en^ne  aMcd  for  hauling  cetrient,  sand,  and  crushed  stone  to 
the  platform  above  the  mixer  and  also  for  operating  the  car  which  carries  the  mixed 
concrete  to  the  battery,  one  60-horsepower  boiler,  and  two  55-foot  derricks  for  placing 
concrete. 

A  sketch  herewith  shows  the  general  arrangement  of  the  plant. 

In  mixing,  the  materials  are  assembled  in  a  charge  car  which  is  then  pulled  up 
an  incline  to  the  platform  above  the  mixer.  This  car  is  of  sufficient  capacity  to 
carry  before  mixing  2  barrels  of  cement,  16  cubic  feet  of  sand,  and  32  cubic  feet  of 
crusneti  stone.  These  are  the  quantities  used  for  one  charge  of  Rosendale  concrete. 
For  Portland  concrete  one-barrel  charges  are  used.  The  materials  are  assembled  in 
the  charge  car  in  the  following  manner:  Crushed  stone  is  discharged  directly  from 
the  stone  bin  into  a  measuring  box;  by  opening  a  door  in  the  lower  end  of  this 
measuring  box  the  stone  is  discharged  directly  into  the  charge  car;  sand  is  shoveled 
from  the  storage  pile  into  small  measuring  dump  cars  which,  after  being  filled,  are 
pushed  to  the  point  where  the  materials  are  assembled  and  dumped  into  the  charge 
ear;  cement  is  dumped  into  a  small  hopper  above  and  on  one  side  of  the  chaise  car 
and  discharged  into  it  at  the  proper  moment  by  means  of  a  trap  door.  In  this  man- 
ner the  materials  are  collected  and  are  read>^*to  be  discharged  into  the  charge  car 
the  instant  it  returns  to  the  lower  end  of  the  incline. 

Cement  is  opened  in  the  immediate  vicinity  of  the  60-horsepower  boiler,  and  the 
barrel  staves  are  used  exclusively  for  firing  this  boiler  and  to  a  large  extent  for  firing 
the  crushei^en^e  boiler.  These  two  boilers  are  so  connected  that  either  may  be 
used  for  operating  the  entire  mixing  or  crushing  plant. 

In  carrying  mixed  concrete  from  the  mixer  to  the  battery,  two  flat  cars,  each  car- 
rying a  skip  of  50  cubic  feet  capacity,  are  used.  While  a  loaded  skip  is  being  placed 
by  the  derrick  the  empty  one  is  being  handled  back  to  the  mixer  for  another  charge. 
One  derrick  only  has  been  in  use  for  concreting.  The  second  is  being  erected  and 
will  soon  be  ready  for  use.  The  one  in  use  has  a  12-foot  bull  wheel  and  swinging 
gear  of  the  type  manufactured  by  the  American  Hoist  and  Derrick  Company.  This 
wheel  and  gear  has  given  perfect  satisfaction.  The  derrick  in  proce^  of  erection  is 
to  be  operated  by  a  Lidgerwood  hoisting  engine  and  will  be  fitted  with  the  bull 
wheel  and  swinging  gear  manufactured  by  that  company. 

In  eight  hours  concrete  to  the  amount/of  141  cubic  yards,  after  tamping,  has  been 
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mixed  and  placed  with  this  plant.  Concrete  work  upon  this  battery  began  May  2S, 
1900.  The  coet  of  mixing  and  placing  the  various  kinds  of  concrete  upon  this  lot- 
tery during  the  month  of  June  was  as  follows: 


Portland. 

Ro0en- 
erse.l:2:4. 

In  floors,, 
1:4:8. 

In  walls, 
1:3:6. 

Walls, 
1:4:8. 

Platform, 
1:3:6. 

Finish 

andfoce 

work. 

Cement 

$1.75 

.45 

1.79 

.69 

12.87 

1.79 

.84 

$1.75 
.45 
1.79 
.84 

12.87 
.54 
1.79 
.75 

$6.87  1             $L74 

Sand 

.98                    ^ 

Stone 

L79 

Labor 

2.24 

.97 

.«l 

6.04 

4.83 

5.96 

9.09 

4.96 

The  higher  cost  of  the  labor  of  mixing  and  placing  Roeendale  concrete  in  traverse 
is  due  to  the  fact  that  it  was  for  a  derrick  foundation  and  had  to  be  wheeled  in 
barrows. 

The  mortar  battery  is  located  in  a  well-protected  position.  For  this  reason  it  was 
decided  to  use  in  walls  Portland  concrete  of  the  proportion  1:4:8;  for  2  feet  over 
ceilings,  Portland  concrete  1:3:6;  over  this,  Rosendale  concrete  1:2:4,  and  on  the 
more  exposed  parts  of  outside  walls  and  traverse,  Portland  concrete  1:3:6.  Though 
the  final  strength  of  1:4:8  Portland  concrete  in  walls  will  probably  be  inferior  to 
1:2:4  Rosendale  concrete,  it  is  believed  that  it  will  be  ample,  and  on  account  of  the 
great  load  to  be  carried  by  the  walls  shortly  after  their  construction  a  comparatively 
early  strength  waff  desired. 

Ample  storeroom  exists  in  the  mortar  battery  for  the  storage  of  sand  and  stone. 
Sand  is  dumped  from  a  high  trestle  into  the  sand  pile  and  railroad  tracks  are  so  dis- 
posed as  to  allow  stone  to  be  dumped  on  the  crusher  platform  or  stored  in  the  imme- 
diate vicinity. 

Two  6-incn  guns:  In  excavating  rock  upon  the  two  6-inch  gjins  one  of  the  tracks 
which  had  been  used  for  carrying  excavated  material  from  the  second  batter}'  for  three 
8-inch  guns  to  the  dump  was  extended  into  the  pit  where  excavation  was  in  progress, 
and  the  rock  was  shoveled  and  thrown  directly  into  the  cars.  These  cars  were  run 
down  to  the  shore  by  eravity  and  hauled  back  to  the  site  of  the  excavation  by  a 
hoisting  engine  and  cable.  About  one-half  of  the  rock  excavated  was  thus  disposed 
of,  while  the  remainder  was  placed  in  the  embankment  The  average  cost  of  excavat- 
ing rock  on  this  battery,  including  engineering  and  supervision  and  the  purchase  of 
dynamite  exploders  and  all  other  material,  was  $1.85  per  cubic  yard. 

Foundation  walls  for  emplacement  No.  1  of  this  battery  were  constructed  of  rubble 
granite  masonry,  laid  in  1  to  2  Rosendale  cement  mortar.  The  cost  of  this  masonry 
was  $4.60  per  cubic  yard. 

Two  15-pounder  rapid-fire  ^ns:  The  earth  and  rock  excavated  from  the  site  of 
the  battery  has  been  wheeled  in  barrows  and  placed  in  the  embankment.  The  aver- 
age cost  of  excavation,  including  engineering  and  supervision  and  cost  of  all  materials, 
was  for  earth  79  cents  per  cubic  yani,  and  for  rock  $1.65  per  cubic  yard. 

Previous  to  October  7, 1899,  Mr.  W.  F.  Robinson,  Assistant  Engineer,  was  in  charge 
of  the  construction  of  fortifications  at  this  site.  Last  season  work  upon  the  12-inch 
battery,  and  since  April  1,  1900,  upon  the  second  battery  for  three  8-inch  guns  and 
batteries  for  two  6-inch  guns  and  two  15-pounder  rapid-fire  guns,  was  under  the 
immediate  supervision  of  Mr.  Charles  R.  Hall,  overseer. 

Site  No.  4- — Emplacements  Nos.  3  and  ]^  far  two  12-inch  rifles  on 
disappearing  carriages, — ^The  site  of  these  emplacements  was  a  rcx^k 
ledge  with  but  few  inches  of  soil  upon  the  surnice.  The  battery  is  of 
the  half-sunken  type,  and  required  the  removal  of  a  large  amount  of 
rock  in  i)reparing  the  site,  in  excavation  for  the  road,  and  in  laying 
deep  drains  that  should  lie  below  the  action  of  frost  Much  of  the 
rocK  so  removed  will  be  crushed  and  used  in  making  concrete. 

At  the  beginning  of  the  fiscal  year  the  excavation  for  emplacement 
No.  4  and  that  for  the  main  drain  had  been  nearly  completea,  and  the 
excavation  for  emplacement  No.  3  about  75  per  cent  completed.  Dur- 
ing the  fiscal  year  the  excavation  for  both  emplacements,  roadway, 
and  drains  was  completed;   1,342  cubic  yards  of  Portland  and  640 
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cubic  yards  of  Rosendale  concrete  have  been  placed;  240  linear  feet  of 
vitrified  sewer  pipe  of  main  di*ain  laid  in  concrete,  300  linear  feet  of 
small  interior  di-am  pipe  laid,  and  800  cubic  yards  of  rock  fill  placed 
under  floors  of  rooms  and  over  drains.  The  emplacement  for  No.  4 
has  been  brought  up  above  platform  level.  All  the  rooms  are  protected 
a^inst  filtration  of  moisbire  by  a  lajer  of  Neuchatel  rock  asphalt 
^ich  collects  the  moisture  and  sh^ls  it  into  the  air  spaces. 

ErnplacemeTtts  Nos,  3  and  i  for  two  10-inch  rifles  on  disa/ppearing 
carriages. — The  site  is  a  rock  ledge.  The  battery  is  of  the  half-sunken 
type,  and  the  rock  excavation  has  been  considerable.  The  location  is 
near  the  crest  of  the  main  ridge,  but  between  the  crest  and  the  sea. 
To  overcome  as  far  as  possible  the  objection  of  having  a  high  rock 
face  in  rear  of  the  battery,  the  crest  of  the  battery  has  oeen  raised  6 
feet  above  the  level  originally  specified.  This  has  been  done  at  some 
increase  in  the  cost  of  the  battery,  since  much  of  the  excavation  had 
been  completed  for  the  lower  elevation  before  the  crest  had  been  raised. 

At  the  beginning  of  the  fiscal  year  the  site  had  been  cleared,  6,365 
cubic  yards  of  loose  rock  and  earth  removed,  11,929  cubic  yards  of 
solid  rock  excavated,  and  excavations  for  drains  practically  completed. 
During  the  fiscal  year  the  excavation  has  been  completed  by  the 
removal  of  1,622  additional  cubic  yards  of  rock  ledge:  2,400  cubic 
yards  of  rock  fill  have  been  placed;  427  feet  of  main  arain  and  270 
feet  of  interior  drain  pipe  have  been  laid  in  concrete;  1,198  cubic 
yards  of  Portland  and  1,237  cubic  yards  of  Rosendale  concrete  have 
been  placed,  and  all  floors  completed.  Emplacement  No.  4  has  been 
brougnt  up  above  roof  level. 

EmpUicemefiit  No,  Z,,for  one  IZ-inch  rijle  on  disappearing  carria^ge, — 
Excavation  was  commenced  in  August,  1899,  ana  continued  through- 
out the  year."  By  the  close  of  the  fiscal  year  about  95  per  cent  of 
the  excavation  and  about  one-half  of  the  drainage  system  had  been 
completed. 

Three  enwlacements  for  15 -pounder  rapid-fire  guns  on  halanced  jnUar 
rrumnts. — Tiie  site  is  reached  from  the  heavv  batteries  by  a  railroad 
about  1,100  feet  in  length.  Work  on  the  road  was  constructed  in  Sep- 
tember and  October  of  1899.  The  rock  excavation  for  the  battery  was 
commenced  in  November,  1899,  and  completed  in  May,  1900.  The 
excavation  amounted  to  about  2,000  cubic  yards.  By  the  end  of  the 
fiscal  year  nearly  all  the  floors  had  been  constructed,  drain  pipes  laid, 
and  concreting  commenced. 

For  further  details  attention  is  invited  to  the  accompanying  report 
of  Lieut.  Thomas  H.  Jackson,  Corps  of  Engineers,  who  has  had  local 
charge  of  these  works  during  the  year. 

Money  statements, 

GUN   AND   MORTAR  BATTERIES. 

Two  12-inch  emplacements. 

July  1,1899,  balance  unexpended $70,898.80 

Allotted  May  4, 1900 17,000.00 

87,898.80 
June  30, 1900,  amount  expended  during  fiscal  year 43, 959. 08 

July  1, 1900,  balance  unexpended 43,939.72 

July  1, 1900, outstanding  liabilities 6,430.79 

July  1, 1900,  balance  available 37,508.93 
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Two  lO-wch  emplacements. 

July  1,1899, balance  unexpended $55,740.34 

Allotted  May  4, 1900 26,000.00 

81, 74a  34 
Jane  30, 1900,  amount  expended  during  fiscal  year 44, 081. 77 

July  1, 1900,  balance  unexpended 37,658.57 

July  1,1900,  outstanding  liabilities - 5,441.91 

July  1, 1900,  Imlance  available 32,216.66 

Orw  J:^'inrh  emplactmnU. 

July  1, 1899,  b<ilance  unexpended $52,000.00 

June  30, 1900,  amount  expended  during  listtal  year 16, 768. 07 

July  1, 1900,  balance  unexpended 35,231.93 

July  1,1900,  outstanding  liabilities 992.10 

July  1,1900,  balance  available 34,239.83 

15-pounder  hcdlery. 

July  1, 1899,  balance  unexpended $13,000.00 

June  30, 1900,  amount  expended  during  fist^al  year 7, 978. 80 

Julv  1, 1900,  balance  unexpended 5, 021. 20 

July  1,1900,  outstanding  liabilities 336,25 

July  1, 1900,  l>alance  available 4,684.96 

List  of  contracts  in  force  during  fiscal  year  ending  June  SO,  lyoo. 

Name  of  contractor:  Randall  &  McAllister.     (For  coal.) 
Date  of  contract:  May  24, 1899. 
Date  of  approval:  June  7, 1899. 
Time  for  commencement:  At  once. 
Expiration:  December  31, 1899. 

Name  of  contractor:  W.  L.  Blake  &  Ok     (Oils,  waste,  and  grease.) 
Date  of  contract:  June  20, 1899. 
Date  of  approval:  July  13,  1899. 
Time  for  commencement:  At  once. 
Expiration:  December  31, 1899. 

Name  of  contractor:  Berlin  Mills  Company.     (Pipe  and  fittingn.) 
Date  of  contract:  June  29, 1899. 
Date  of  approval:  August  4, 1899. 
Time  for  commencement:  At  once. 
Expiration:  December  31, 1899. 

Name  of  contractor:  Berlin  Mills  Company.     (For  lumber.) 

Date  of  contract:  June  29, 1899. 

Date  of  approval:  August  4, 1899. 

Time  for  commencement:  At  once. 

Expiration:  December  31, 1899. 

Contracts  closed. 


RBPORT  OP  LIBDT.  THOMAS   H.  JACKSON,  CORPS  OF  BNGINBERS. 

The  work  done  previous  to  June  30,  1899,  and  the  plant  constructed  and  in  use, 
were  given  in  my  last  annual  report  During  the  past  year  work  has  been  continued 
on  tlmt  already  begun  on  a  third  12-inch  emplacement  and  on  a  battery  of  three 
IS-pounders, 

All  work  was  done  with  the  same  plant  and  under  the  same  conditions.  As  to  as 
possible  it  has  been  carried  on  continuously  at  all  points,  though  during  the  winter 
months  little  was  done  on  the  two  12-inch  and  on  the  two  10-inch  emplacements. 
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The  work  on  the  installation  of  a  crushing  and  mixing  plant  was  begun  in  June, 
1899,  and  completed  in  time  to  b^n  concreting  about  September  11,  1899.  There 
were  many  long  delays  experienced  in  the  installation  of  this  plant,  due  to  the  diffi- 
culty in  obtainmg  machinery,  and  these  delays  caused  great  delay  on  the  10-inch 
battery  and  added  much  to  its  cost.  Two  4-foot  cubical  mixers,  a  No.  5  Champion 
crusher,  a  stone  bin,  capacity  350  cubic  yards,  two  stationary  and  one  double-drum 
hoisting  engines,  all  operated  by  a  60-horsepower  boiler,  and  the  necessary  elevators, 
conveyors,  and  inclines  constitute  this  plant 

The  following  is  its  cost: 

Crushing  plant: 

Crusher  and  toggles $1,328.25 

Auxili^Lry  shaft,  pulleys,  belts,  etc 224. 75 

Engine  and  fittmgs  (40  horsepower) 339. 86 

Elevator  screens,  etc 794. 19 

Track  for  handling  rock 491.00 

Material  entering  construction 104. 53 

Labor  employed  in  installation 544. 88 

3,827.46 

Stone  and  sand  plant: 

Material  used  in  stone  bin 535. 38 

Labor  employed  in  construction 818. 61 

Sand  cars  and  track 436. 39 


1,790.38 


Mixing  plant: 

Mixers 700.00 

Auxiliary  shaft,  pulleys,  belts,  etc 101. 48 

Engine  fittmcs 30.00 

Cars  for  handling  dry  material 336.80 

Material  used  in  mcbne,  platform,  and  engine  house 416. 69 

Labor  employed  in  construction  and  installation 348. 63 

1,933.60 

Total  cost 7,551.44 

The  rock  excavated  is  a  hard,  fine-grained  granite,  and  about  17,000  cubic  yards  of 
this  have  been  broken  to  convenient  sizes  for  the  crusher  and  hauled  and  dumped 
near  it 

The  uncertainty  in  regard  to  sand  deliveries  has  made  it  impossible  to  depend  on 
the  limited  supply  that  a  bin  would  hold,  so  sand  is  dumped  in  a  large  pile  near  the 
stone  bin.  The  cost  of  sand  in  the  pile  last  year  was  90  cents  per  cubic  yard,  and 
this  year  it  will  be  about  85  cents  per  cubic  yard.  Concrete  is  mixed  and  placed  as 
follows: 

The  incline  to  the  mixer  platform  runs  under  the  stone  bin  and  the  tops  of  the  cars 
are  on  a  level  with  the  surrounding  surface.  The  cement  and  sand  are  run  in  on 
cars  and  dumped  into  these  cars,  while  the  stone  is  drawn  directly  from  the  bin. 
After  it  is  mixed  the  concrete  is  dumped  into  skips  on  flat  cars,  and  hauled  by 
lO-horsepower  locomotives  to  the  emplacements  where  the  skips  are  handled  by 
derricks.  Concrete  work  was  suspended  on  November  20, 1899,  and  resumed  on  April 
30,  1900.  Rock  work,  however,  was  continued  throughout  the  winter,  excavation 
being  made  on  the  third  12-inch  emplacement,  on  the  15-pounder  battery,  and  on  the 
roadway  connecting  the  10-inch  ana  12-inch  batteries. 

The  scarcity  of  water  at  this  point  has  been  a  source  of  great  trouble  and  expense. 
Salt  water  was  used  last  season  in  the  concrete  placed  in  the  parapet  and  below  the 
floor  levels,  and  for  four  months  all  the  water  used  in  the  boilers  had  to  be  brought 
from  Portland  in  tanks.  Two  wells,  one  540  feet  and  the  other  200  feet  deep,  have 
been  drilled,  but  no  water  has  been  obtained. 

Emplacements  for  two  12'inch  rifles  on  disappearing  carriages, — The  work  on  these 
emplacements  consisted  of  the  completion  of  the  rock  excavation,  3,112  cubic  yards 
being  excavated  and  removed;  the  placing  of  800  cubic  yards  of  rock  fill;  the  laying 
in  concrete  240  feet  of  main  drain  (8-inch,  10-inch,  and  12-inch  vitrified  sewer  pip©), 
and  301  feet  of  interior  drain  pipe  (3-inch  and  4-inch  pipe);  the  placing  of  1,342 
cubic  yards  of  Portland  concrete,  640  cubic  yards  of  Rosendale  concrete,  198  cubic 
yards  of  Portland  mortar,  and  160  cubic  yards  of  laige  stone;  the  construction  of  all 
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the  faiHe  work  for  the  rooms,  gtin  wells  and  platforms,  breast-hi^h  wall,  and  other 
false  work;  the  construction  of  all  the  doors  and  windows,  all  the  floors  in  No.  4,  and 
the  placing  of  an  asphalt  layer  in  the  walls  below  the  floor  level  in  No.  4,  and  another 
layer  about  18  inches  below  the  platform  level  covering  the  entire  emplacement 
The  following  is  the  cost  of  drains: 

Pipe,  strainers,  an<i  manhole  covers $356. 11 

Cement  and  sand 277. 06 

Labor  employed  in  placing  pipe  and  fllling  drain 528.04 

Total 1,161.21 

No  cost  of  the  drains  due  to  excavations  can  be  ffiven,  but  the  added  cost  to  the 
battery,  due  partly  to  the  excavation  and  partly  to  me  rock  which  is  blaste<i  out  and 
replaced  by  concrete,  will  be  at  least  as  much  as  the  cost  given  above. 

The  following  is  the  cost  of  excavation: 

Plant $7,n9.63 

Installation 1,753.57 

Repairs  and  maintenance 1, 2(H.  37 

Material  used  in  excavation  (coal,  <iynamite,  etc. ) 3, 609. 85 

Labor  employed  in  excavation 28,650.59 

42,938.01 

Earth  and  loose  rock,  5,745  cubic  yards  at  81  cents 3,653.45 

Solid  rock,  15,897  cubic  yards  at  $2.41 39,284.56 

Total,  21,642  cubic  yards  at  $1.984 42,938.01 

At  the  close  of  the  fiscal  vear  all  excavation  was  completed,  about  20  per  cent  of 
the  fill  had  been  made,  all  drains  were  laid,  and  emplacement  No.  4  was  completed 
up  to  the  platform  level. 

Emplacemenls  for  ttco  lO-inch  rifles  on  disappearing  carriages. — The  work  on  these 
emplacements  during  the  jjast  year  consisted  of  the  completion  of  the  rock  excava- 
tion. 1,682  cubic  yards  beins  excavated  and  removed;  the  placing  of  2,400  cubic 
yards  of  rock  fill;  the  completion  of  the  drainage  system,  427  feet  of  main  drain 
(8-inch,  10-inch,  and  12-inch  vitrified  sewer  pipe)  and  270  feet  of  interior  drains 
(3-inch  and  4-inch  vitrified  sewer  pipe)  being  laid  in  concrete;  the  placing  of  1,198 
cubic  yards  of  Portland  concrete,  1,237  cubic  yards  of  Roeendale  concrete,  224  cubic 
yards  of  Portland  mortar,  and  80  cubic  yards  of  laiige  stone;  the  construction  of  all 
the  floors;  the  construction  of  the  false  work  for  the  rooms,  gun  wells,  gun-platform 
steps,  breASt-high  wall,  and  other  fixed  forms;  the  construction  of  the  doors  and 
windows,  and  the  laying  of  an  asphalt  laver  in  the  walls  about  a  foot  below  the  floor 
level.  Also  the  handling  of  and  caring  for  the  two  guns  and  carriages  which  have 
been  received. 

Ck)st  of  drains  exclusive  of  excavaivm,  etc 

Material: 

Pipe,  strainers,  and  manhole  covers $351.37 

Cement  and  sand 310.75 

Labor  (laying  pipe  in  concrete  and  filling  trench) 457. 78 

1,119.90 
Chsl  of  excavation. 
Plant: 

Purchase $7,946.04 

Installation 1,753.54 

Repairs  and  maintenance 1,198.69 

Material  used  in  excavation  ( coal,  dynamite,  expendibles,  etc ) 3, 626. 98 

Labor  employed  in  excavation 24, 859. 34 

39,384.59 

Earth  and  loose  rock,  6,365  cubic  yards  at  $0.81 5,155.65 

Solidrock,  13,543  cubic  yards  at  $2.60 34,228.94 

Total,  19,908  cubic  yards  at  $1.978 39,384.59 

At  the  close  of  the  fiscal  year  all  excavation  was  completed,  all  drains  were  laid, 
and  about  35  per  cent  of  the  fill  had  been  made. 
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Emplm'ement  No.  3  was  completed  up  to  the  floor  level,  and  No.  4  was  completed 
np  to  the  asphalt  level  except  around  the  gun  well,  where  the  concrete  was  at  the 
floor  level. 

Em^cement  for  one  If-inch  rifle  on  disappearing  carriage, — Excavation  was  l>€^n 
on  this  emplacement  in  August,  1899,  and  continued  throughout  the  year.  The 
work  consisted  entirely  of  rock  excavation  and  the  laying  of  the  drainage  system. 
This  system  is  to  connect  with  that  of  the  10-inch  battery,  so  that  all  the  sewage  from 
flie  12-inch  battery  may  be  carried  through  the  10-incn  battery  drains.  This  will 
make  it  necessary  to  connect  but  one  of  the  drainage  systems  with  the  ocean.  It 
will  make  the  drainage  system  of  this  emplacement  cost  more  than  the  others,  but 
it  will  prove  the  cheapest  way  by  which  to  dispose  of  the  sewage. 

At  the  close  of  the  fiscal  year  about>  95  per  cent  of  the  excavation  and  about 
one-half  of  the  entire  drainage  system  was  completed. 

The  following  is  the  cost  oi  rock  excavation: 

Plant: 

Purchase $59.66 

Repairs,  maintenance 1, 532. 34 

Material  used  in  excavation  (dynamite,  coal,  etc. )  1 ,  872. 28 

Labor  employed  in  excavation JO,  067. 36 

Rock  excavation, 5,764  cubic  yards, at  $2.348 13,531.64 

Three  emplacements  for  15-pounder  rapid-fire  guns  on  balanced-pillar  mounts: 
Work  was  begun  on  the  roadway  leading  to  this  battery  on  September  14, 1899.  The 
distance  from  the  concrete  plant  to  this  battery  is  about  1,100  feet  and  the  difference 
in  elevation  about  50  feet. 

It  was  decided  to  lay  a  track  connecting  with  those  of  the  main  lines,  so  that  all 
material  could  be  handled  by  power  rather  than  by  hand  or  teams.  A  much  better 
roadway  has  been  obtained,  but  at  an  increased  cost;  but  as  about  5,000  cubic  yards 
of  material  was  to  be  handled  it  seemed  a  decided  advantage.  The  earth  excavation 
was  beffun  on  September  16, 1899,  and  completed  October  11, 1899;  290  cubic  yards 
of  earth  were  removed,  250  cubic  yards  of  which  were  placed  in  the  parapet  as  fill. 
The  plant  used  for  rock  excavation  was  installed  in  October  and  November,  and  rock 
excavation  was  begun  on  November  11, 1899,  and  completed  May  30, 1900.  The  plant 
used  was  all  old  plant  that  had  been  used  on  other  works  in  the  harbor,  so  there  was 
but  little  cost  for  plant  except  for  installation. 

Two  thousand  cubic  yards  of  rock  were  excavated  and  removed,  200  cubic  yards 
being  used  as  fill  in  the  parapets,  in  the  roadway  in  rear,  and  under  the  fioors.  The 
drainpipes  were  laid  in  April  and  May,  and  in  June  concrete  work  was  b^un  on  the 
walls  and  fioors,  about  95  cubic  yards  being  placed.  Nearly  all  the  fixed  torms  have 
been  constructed  and  some  of  the  doors. 
Cost  of  roadway: 

Material  (ties,  rails,  ete. ) $526. 18 

Labor  on  roadway 660. 61 

1, 186. 79 , 
One-half  of  this  material  is  charged  as  plant  to  rock  excavation. 

Cost  of  drains  exclusive  of  excavation. 

Pipe,  strainers,  and  manhole  covers $70. 26 

Cconent  and  sand 68. 54 

Labor,  placing  pipe  and  filling  trench 148. 02 

Total 286.82 

Cost  of  excavation. 

Earth  excavation, 290  cubic  yards, at  $0.864 $198.24 

Rock  excavation. 
Plant: 

Purchase $263. 09 

Installation 125.98 

Repair  and  maintenance 378. 41 

Material  used  in  excavation  (coal,  dynamite,  ete.) 883. 38 

Labor  employed  in  excavation 3,233.71 

2,000  cubic  yards,  at  $2. 442 4,884.57 
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At  the  close  of  the  fiscal  year  all  exca\'ation  was  completed,  all  drains  were  laid, 
and  the  concrete  work  was  n^  to  the  floor  level;  the  floors  were  constracted,  and  the 
false  work  for  the  rooms  was  in  place.  Much  of  the  other  false  work  had  been  con- 
strocted,  and  about  25  per  cent  of  the  fill  had  been  made. 

In  givine  costs  everything  is  considered  except  the  expense  of  the  office  in  Port- 
land, which  up  to  date  has  been  about  4  per  cent 

Torpedo  material, — ^The  torpedo  material  has  been  overhauled  and 
cleaned,  under  allotment  of  f 700  made  for  that  purpose  from  the 
appropriation  for  ''  Preservation  and  Repair  of  Fortifieations."' 

Money  statement. 

AUotted  July  24,  1899 $500.00 

Allotted  December  15,  1899 200.00 

700.00 
June  30,  1900,  amount  expended  during  fiscal  year 664.51 

July  1,  1900,  balance  unexpended 35.49 

Supplies  for  coast  defenses. — ^The  sum  of  $600  ha<«  been  allotted  from 
appropriation  "Supphes  for  Coast  Defenses,"  to  be  applied  to  filling 
requisitions  by  post  commanders  for  material  to  be  supplied  by  the 
Engineer  Department. 

Money  statement. 

Allotted  June  7,  1900 $600.00 

July  1,  1900,  balance  unexpended 600.00 


3B. 

DEFENSES  OP  PORTSMOUTH,  N.  H. 

Officers  in  charge,  Maj.  Solomon  W.  Roessler,  Corps  of  En^neers, 
until  September  30,  1899,  and  Maj.  Walter  L.  Fisk,  Corps  or  Engi- 
neers, since  that  date;  assistants,  Lieut.  Thomas  H.  Jackson,  Corps  of 
Engineers,  until  September  30,  1899,  and  Lieut,  (now  Capt.)  Charles 
Keller,  Corps  of  En^neers,  until  November  15,  1899;  Division  Engi- 
neer, Col.  George  L.  Gillespie,  Corps  of  Engineers. 

^Emplacements  for  two  8- inch  guns  on  disappea/ring  carriages. — ^This 
battery  had  been  completed,  under  contract,  at  the  be«inninff  of  the 
last  fiscal  year  with  the  exception  of  the  installation  of  electric-lighting 
plant,  and  turned  over  to  the  troops  for  use  and  care.  A  mining  case- 
mate, which  was  built  in  connection  with  the  battery,  had  also  been 
completed,  at  a  total  cost  of  $3,833.60.  During  the  fiscal  year  a  claim 
of  the  contractors  for  extra  compensation  for  work  under  their  con- 
tract was  settled,  in  accordance  witn  decision  of  the  Board  of  Engineer 
Officers  appointed  by  Special  Orders,  No.  45.  Headquarters  Corps  of 
Engineers,  August  23, 1899,  to  investigate  ana  report  upon  said  claim. 
The  total  cost  of  the  battery  to  date  has  been  $65,061.19. 

Money  statement. 

July  1, 1899,  balance  unexpended $7,213.79 

June  30, 1900,  amount  expended  during  fiscal  year 3,124.98 

July  1, 1900,  balance  unexpended 4,088.81 

EmpUicements  for  three  10-in^h  guns  on  disappea/ring  cQrriages. — 
During  the  previous  fiscal  year  an  allotment  of  $146,000  nsA  been  made 
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for  the  construction  of  this  battery,  work  thereon  had  been  commenced, 
and  at  the  beginning  of  the  fiscal  year  a  small  quantity  of  earth  had 
been  excavated  at  the  site  of  the  battery,  a  substantial  wooden  wharf 
built,  and  temporary  buildings  for  office,  blacksmith  shop,  boiler  sheds, 
and  storehouse  completed.  The  installation  of  a  cable  way  for  use  in 
hauling  material  from  excavation  and  for  placing  concrete  had  been 
nearly  completed. 

During  tne  fiscal  year  the  erection  of  all  necessary  plant  and  the 
earth  and  rock  excavation  have  been  completed,  the  concrete  floors 
and  parapet  of  one  emplacement  have  been  completed  up  to  the  height 
of  the  loading  platform,  and  the  floors  of  a  second  emplacement  com- 
pleted. The  three  caiTiages  for  the  battery  have  been  delivered  and 
cared  for. 

The  report  of  Mr.  J.  W.  Walker,  overseer,  in  immediate  charge  of 
the  work,  is  hereto  appended. 

jV  >ney  statemervt. 

July  1, 1899,  balance  unexpended $125,611.95 

June  30, 1900,  amount  expended  during  fiscal  year 57, 591. 67 

July  1, 1900,  balance  unexpended 68,020.28 

July  1, 1900, outstanding  liabilities $16,778.57 

July  1, 1900,  amount  covered  by  uncompleted  contracts 13, 784. 96 

30,563.53 

July  1, 1900,  balance  available 37,456.75 

Abstract  of  proposals  for  furnishing  Portland  cement  and  sandy  opened  March  SS,  1900. 

[18,000  barrels  of  cement  and  5,000  cubic  yarda  of  sand.] 


No. 


Name  and  address  of  bidder. 


Cement. 


Brand. 


Price 
bid  per 
barrel. 


Total. 


Sand. 


Price 
bid  per 
cubic 
yard. 


Total. 


4 

a5 

6 


Bryant  &  Kent,  Boston,  Mass 

Boston  Fire  Brick  Go.  (Fiske  &  Co., managers), 
Boston.Mass. 

Thomas  w.  Carter,  Boston,  Mass 

W.  Q.  Nash,  Boston,  Mass 

Waldo  Brothers,  Boston,  Mass 

James  H.Cahill,  Boston,  Mass 


Nazareth . . . 
Star 


Vulcanite  . 

Giant 

Atlas 


$2.24 
2.28 

2.45 
2.20 
2.24 


929,120 
29,640 

31,850 
28,600 
29,120 


SI. 58 
1.42 
1.55 


S7,900 
7,100 
7,750 


a  Proposal  accepted  for  cement;  all  sand  bids  rejected. 
List  of  contracts  in  force  during  fiscal  year  ending  June  SO^  1900. 


Contractor. 

Articles. 

Entered  into. 

Approved. 

Commence. 

Complete. 

J.  A.  A  A.  W.  Walker, 

Coal 

May  26,1899 
June  20,1899 

June  22, 1899 
July  12,1899 

At  once... 
do.... 

Dec.  81.1899 
Do. 

Portsmouth.  N.  H. 

W.  L.  Blake  A  Co.,  Por^ 
land,  Me. 

Berlin  Mills  Co.,  Port- 
land, Me. 

Waldo  Bros.,  Boston, 
Mass. 

Oils,  waste,  and 

Pipe  and  fittings.. 

June  29,1899 

Aug.    4,1899 

do.... 

Do. 

"Atlas"  Portland 
cement. 

Apr.  28,1900 

May  14,1900 

do.... 

Nov.    1,1900 

REPOBT  OP  MB.  J.  W.  WALKER,  OVEBSEER. 

At  the  close  of  the  last  fiscal  year  but  little  had  been  done  aside  from  the  erection 
of  necessary  buildings  and  preparation  of  plant  for  future  work.  A  small  amount 
of  earth  had  been  removed  from  the  face  of  the  ledge  at  site  of  emplacement  No.  1, 

ENG  1900 4:9 
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and  drilling  had  been  commenced  at  the  same  emplacement  with  one  steam  drill 
during  the  last  week  of  the  fiscal  year.  The  plant  completed  at  that  time  consisted 
of  a  wharf  577  feet  long,  built  by  contract,  and  connected  with  the  shore  by  a  crib 
work  62  feet  long,  built  by  hired  labor;  a  stiff-leg  derrick  on  head  of  wharf,  and 
hoisting  engine  to  operate  the  same,  a  shed  for  the  bolster  on  the  wharf,  an  office 
building,  bkcksmith  shop,  storehouse,  powder  house,  shed  for  boiler  supplying 
steam  for  steam  drills,  water  tank  erected  on  a  trestle  and  connected  by  a  line  (3 
pipe  with  a  steam  pump  which  pumped  water  from  a  well  sunk  to  a  depth  of  12  feet, 
and  about  220  feet  of  trestling  for  railroad  track,  and  about  1,100  feet  of  track.  The 
boiler  for  the  supply  of  steam  for  drills  was  assembled.  Work  was  in  progress  on  a 
cement  shed  of  about  4,000  barrels  capacity,  and  also  on  the  excavation  of  a  tr^ich 
for  depressed  track  for  charge  car.  A  Liogerwood  cableway  of  280  feet  span  and  4 
tons  capacity  was  being  erected  by  contract 

On  July  10,  upon  completion  of  the  cableway,  work  was  commenced  on  the  earth 
and  rock  excavation  at  site  of  battery.  Two  "F  24"  Sergeant  rock  drills  were  used 
during  the  first  weeks  of  the  work;  later  a  third  drill  of  the  same  type  was  added. 
After  being  drilled  and  blasted,  the  broken  rock  was  removed  in  skips  by  means  of 
the  cableway  to  the  dump  pile  in  rear  of  the  emplacements.  Material  unfit  for  use 
in  concrete  work  was  hauled  in  dump  cars  to  the  railroad  trestle  and  there  used  in 
making  fill  to  the  trestle.  The  earth  excavated  from  the  face  of  the  ledge  was 
handl^  in  a  similar  manner  by  means  of  the  cableway  and  deposited  on  the  south- 
erly side  of  the  site  of  the  battery,  to  be  used  later  in  making  fill  to  embankment 
The  area  over  which  excavation  extended  was  340  feet  in  lei^h  and  of  an  average 
width  of  60  feet.  The  earth  excavation  was  material  removed  which  covered  the 
face  of  the  ledge  prior  to  drilling  and  blasting;  it  varied  in  depth  from  I  to  3 
feet  The  rock  excavation  nowhere  exceeded  a  depth  of  10  feet,  and  three-fourths 
of  the  area  was  to  a  depth  of  less  than  8  feet  The  excavation  of  trenches  for  drain- 
pipes was  b^un  in  September  and  completed  in  November.  A  main  drain  of  6-inch 
vitrified  pipe  was  laid  from  a  manhole  m  rear  of  emplacement  No.  3  to  a  point  on 
the  beach  midway  between  high  and  low- water  marks,  a  distance  of  718  feet  Three 
manholes  were  built,  one  in  rear  of  center  of  each  emplacement.  The  4-inch  drains 
from  gun  centers  to  main  drain  have  been  laid;  and  tne  3-inch  pipe,  laid  with  loose 
joints  in  broken  stone,  is  laid  with  the  exception  of  about  75  feet  at  emplacement 
No.  1.  Work  was  commenced  on  the  earth  fill  to  embankment  November  20  and 
was  continued  during  the  winter.  The  material  used  to  make  this  fill  was  taken 
from  the  embankment  of  the  old  battery,  loaded  into  dump  cars  and  hauled  by  a 
cable  operated  from  the  tail  tower  of  the  cableway  over  a  temporary  track  and  trestle 
erected  for  that  purpose  to  the  top  of  the  embankment  and  there  dumped.  About 
4,075  cubic  yards  of  earth  were  thus  placed  at  the  left  flank  and  jin  front  of  emplace- 
ment No.  3,  and  extending  for  a  short  distance  in  front  of  emplacement  No.  2.  Ihiring 
the  winter  a  small  force  was  employed  on  the  construction  of  wooden  forms  for  con- 
crete face  work  for  one  emplacement.  On  April  9  work  was  commenced  on  the  rock 
foundation  for  battery  and  has  been  continued  as  the  progress  of  concrete  work 
required.  About  600  cubic  yards  of  rock  were  placed  under  the  concrete  floors  and 
and  weeper  walls. 

Since  May  4  the  work  of  placing  concrete  has  been  in  progress.  "Atlas'*  Portland 
concrete  in  proportions  1  to  2i  to  6,  and  "Atlas"  Portland  filing  of  cement  and  sand 
in  proportions  1  to  2  are  being  used  in  the  construction  of  the  emplacements.  No 
granolithic  concrete  has  been  used.  The  required  proportions  of  material  are  placed 
m  a  bottom-dump  charge  car,  carried  by  an  elevator  to  the  platform  on  top  of  the 
mixer  frame  and  dumj^d  into  a  cylindrical  mixer.  After  receiving  the  necessary 
Quantity  of  water  the  mixer  is  given  sixteen  turns,  after  which  me  concrete  is 
dumped  into  tubs  placed  on  flat  cars.  These  cars  are  hauled  by  the  locomotive  to  the 
nearest  point  on  the  railroad  line  to  that  where  the  concrete  is  to  be  placed;  the  tubs 
are  taken  by  the  cableway,  carried  to  the  desired  place  and  there  dumped.  The 
concrete  is  spread  in  fayers  about  6  inches  deep  and  thoroughly  rammed  with  23-pound 
rammers.  The  concrete  facing  is  mixed  and  handled  in  the  same  way,  excepting 
that  for  facing  to  walls,  which  is  first  placed  on  boards  and  shoveled  from  there  to 
place.  The  average  thickness  of  concrete  facing  is  about  three  inches.  All  floors 
are  first  tamped  and  then  finished  with  mason's  floats.  The  average  cost  of  1  to  2} 
to  6  concrete  per  yard  in  place  has  been  $4.77;  of  concrete  facing,  $10.09.  This 
includes  cost  of  materials,  cost  of  labor  in  handling  materials,  mixing,  placing,  and 
ramming.  No  charges  for  use  of  plant  are  included,  nor  cost  of  fuel,  oil,  and  waste. 
No  estirnate  of  cost  of  forms  per  cubic  yard  of  concrete  in  place  has  been  made,  for 
the  reason  that  one  set  of  forms  is  to  be  used  for  the  three  emplacements,  and  as  yet 
the  first  emplacement  is  not  completed.  At  the  end  of  the  year  there  were  in  place 
2,491  cubic  yards  of  cement,  sand,  and  stone  concrete,  and  231  cubic  yards  of  cement 
and  sand  facing.    At  emplacement  No.  3  the  concrete  has  all  been  placed  to  a  level 
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of  one  foot  above  the  roof  beams;  at  emplacement  No.  2  the  floors  are  completed 
and  concrete  laid  around  the  gan  circle  to  the  bottom  of  the  smnp;  at  emplacement 
No.  1  a  small  amomit  of  concrete  has  been  placed  over  the  drains  and  in  the  founda- 
tions for  walls.  A  coating  of  *T.  and  B."  paint  No.  3  has  been  given  to  walls  of  air 
spaces  and  over  roofs  of  rooms,  as  a  watershed  and  to  exclude  dampness.  The  iron 
beams,  anchor  bolts,  pipes  for  ventilation  and  for  electric-light  wires,  gudgeons,  and 
door  frames  have  been  placed  at  emplacement  No.  3  as  the  work  progressed.  At 
emplacement  No.  2  the  anchor  plates  and  bolts  have  been  placed  around  the  gun 
circle.  The  iron  beams,  pipes  for  hand  rails,  pipes  for  electric-light  wires,  ladders, 
cranes,  brass  hinges,  and  ^dgeons  have  been  aelivered. 

Three  10-inch  disappearmg  carriages,  L.  F.,  model  1896,  have  been  received,  and 
have  received  necessary  care  to  prevent  rusting. 

The  plant  now  in  use  consists  of  the  following: 

1  cylmdrical  mixer,  6  feet  4  inches  long,  5  feet  diameter;  run  by  a  25-hor8epower 
engine. 

1  No.  6  "  Champion  "  crusher;  run  by  a  25-hor8epower  engine. 

1  elevator  from  crusher  to  stone  bin,  with  screen  and  conveyor. 

1  60-horsepower  Lidgerwood  boiler. 

1  25-horsepower  upnght  boiler. 

(Both  of  the  above  boilers  used  to  supply  steam  for  rock-crushing  and  con- 
crete-mixing plant.) 

1  4-ton  Lidgerwood  cable  way. 

1  8-ton  locomotive. 
4  flat  cars. 

4  side-dump  cars. 

2  rock  cars. 

1  bottom-dump  charge  car. 

1  three-drum  holster,  erected  on  sand  bin. 

1  derrick,  with  double-drum  bolster  and  boiler  on  wharf. 

1  Worthington  steam  pump. 

Assortment  of  picks,  shovels,  bars,  rammers,  shop  tools,  etc. 

The  mixer,  crusher,  and  screen,  with  both  25-hor8epower  en^es  and  the  smaller 
boiler  in  use  on  concrete  plant,  were  received  from  Maj.  8.  W.  Boessler,  Corps  of 
Engineers,  in  chaive  of  Portland  district.  They  were  formerly  in  use  in  Portland 
Harbor,  and  were  loaned  for  the  work  at  this  place. 

The  buildings  completed  during  the  year  were  as  follows:  Cement  shed,  sand  bin 
with  inclined  trestle  leading  to  top,  stone  bin,  locomotive  shed  and  boiler  house, 
coal  {>ocket,  mixer  frame  with  elevator,  sheds  on  cableway  towers  to  protect  the 
machinery,  sheds  over  mixer  and  crusher  en^es,  shed  over  sand  bm  hoisting 
engine.  A  building  for  use  of  cement  tester  was  m  course  of  construction  at  the  close 
of  the  year  and  was  about  completed. 

About  1,500  feet  of  track  were  laid,  and  the  trench  for  depressed  track  completed 
and  charge-car  track  laid.  A  trestle,  with  track,  leading  from  rock  pile  to  crusher 
platform  was  completed. 

Cont  of  work. 

Excavating  6,737  cubic  yards  rock  at  site  of  battery $7, 309. 98 

Average  cost  per  cubic  yard,  $1,086. 
Excavatmg  1,898  cubic  yards  earth  at  site  of  battery 1, 056. 90 

Average  cost  per  cubic  yard,  $0.5563. 
Excavatmg  263  cubic  yards  rock  for  drainage  system 1, 257. 47 

Average  cost  per  cubic  yard,  $4.7812. 

In  the  above  items  the  cost  of  dynamite  is  not  included,  that  used  being 
sent  from  Portland,  Me.,  where  it  had  been  stored  for  submarine-mining 
purposes.  No  cost  of  fuses  is  included,  the  cost  not  being  known.  There 
were  expended  in  battery  excavation  3,203  pounds  of  djmamite  and  671 
fuses;  in  excavation  for  drains,  605  pounds  of  dynamite  and  375  fuses. 
Placing  4,075  cubic  yards  earth  fill  to  embankment 2, 802. 30 

Average  cost  per  cubic  yard,  $0.6877. 

The  cost  for  coal  and  oil  \a  not  included  in  this  item. 
Bock  excavation  for  drainage  system,  263  cubic  yards $1, 257. 47 

Average  cost  per  cubic  yard,  $4.7812. 

Laying  pipes  and  building  manholes 406. 42 

False  work  for  manholes  to  drains 36. 87 

Unloading  materials  for  drains 26. 12 

Clearing  and  leveling  trenches 193. 05 

Materials,  including  pipe,  cement,  sand,  and  covers 561 .  15 

Total  cost  of  drainage  system 2, 48 1 .  08 
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Labor  on  false  work $1, 533. 48 

Cost  of  materials,  including  transportation 1, 580. 95 

Total  cost  for  falsework $3,114.43 

Placing  2,491  cubic  yards  of  1  to  2}  to  6  concrete,  at  $4.77 11,882.07 

Placing  231  cubic  yards  of  1  to  2  concrete  facing,  at  $10.09 2,330.79 

Placing  600  cubic  yards  of  rock  under  floors  and  walls 637.04 

Average  cost  per  cubic  yard,  $1.0617. 

Cott  ofplanL 

No  complete  cost  of  plant  can  be  given,  the  data  for  many  of  the  more  important 
items  not  oeing  at  hand. 
The  cost  of  me  buildings  completed  during  the  year  was  as  follows: 

Cement  shed: 

Labor $378.17 

Materials 646.21 

$1,02438 

Sand  bin: 

Labor 512.78 

Materials 695.86 

1,208.64 

Sand-bin  incline: 

Labor 100.78 

Materials 177.87 

278.65 

Stone-bin: 

Labor 289.67 

Materials 593.03 

882.70 

Coal  pocket: 

Labor .' 33.24 

Materials 78.20 

111.44 

Locomotive  and  boiler  shed: 

Labor 79.77 

Materials 38.37 

118.14 

Mixer  frame: 

Labor 66.36 

Materials....: ; 126.35 

192.71 

Elevator  to  mixer: 

Labor 88.97 

Materials 49.30 

138.27 

Laboratory  for  cement  testing: 

Labor 102.97 

Materials 267.97 

370.94 

This  latter  building,  although  not  completed  at  the  end  of  the  year,  was  ready  for 
use,  and  the  remaining  work  will  add  but  little  to  above  amount. 

The  force  employea  has  varied  with  the  progress  of  the  work.  The  average  dis- 
tribution of  the  crew  during  the  present  season  is  as  follows: 

Superintendence:  1  (Tverseer,  1  timekeeper,  and  1  rodman. 

Breaking  and  crushing  rock  for  concrete:  1  steam  engineer,  2  stokers  (one  acting 
as  oiler) ,  and  16  laborers. 

Mixing  concrete:  2  steam  engineers,  1  stoker,  1  cement  mixer,  and  8  laborers. 

Placing  and  ramming  concrete:  1  overseer,  3  steam  engineers,  2  stokers,  and  34 
laborers  (24  placing  and  10  ramming). 

False  work:  1  master  carpenter,  3  carpenters,  and  8  helpers. 

General  work:  1  blacksmith,  1  helper,  1  cement  tester,  2  laborers,  2  watchmen, 
and  1  boatman. 
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Progress  of  work  at  end  of  fiscal  year. 

The  earth  and  rock  excavation  at  site  of  battery  was  completed.  The  excavation 
for  drainage  system  waa  completed  and  the  main  drain  laid.  The  4-inch  pipe  had 
all  been  laid  and  all  the  3-inch  pipe  with  the  exception  of  about  75  feet.  About  one- 
third  of  the  earth  fill  was  in  ]^lace.  About  three-eighths  of  the  concrete  had  been 
placed.  The  plant  and  all  buildings  were  practically  completed.  All  ironwork  for 
battery,  about  one-third  the  sand,  and  nearly  one-hali  the  cement  had  been  delivered. 
*  »  *  »  "       »  «  « 

Cable  tamk.  —An  allotment  of  $2,800  was  made  November  28,  1898, 
for  the  construction  of  a  cable  tank,  but  nothing  had  yet  been  done 
toward  its  construction  at  the  beginning  of  the  fiscal  year. 

The  tank  was  built  during  the  fiscal  year  and  is  of  concrete  con- 
struction, 21  feet  by  31  feet,  covered  with  a  frame  shingle-roof  build- 
ing. A  traveling  crane  for  handling  the  cable  has  been  installeSl  and 
the  building  completed  with  the  exception  of  placing  the  gutters  and 
leaders. 

Money  statemervt, 

July  1,  1899,  balance  unexpended $2,784.88 

June  30, 1900,  amount  expended  during  fiscal  year 2,466.98 

July  1,  1900,  balance  unexpended 317.90 

July  1,  1900,  outstanding  liabilities 8.78 

July  1,  1900,  balance  available 309.12 

Fort  Mc  Clary ^  Me. — ^The  work  done  at  this  fort  under  allotments 
for  preservation  and  repair  consisted  in  putting  the  old  engine  house 
in* condition  to  receive  submarine-mining  material  and  in  removing 
some  of  the  material  there  for  storage.  The  material  was  also  over- 
hauled and  cleaned. 

Money  statement. 

July  1,  1899,  balance  unexpended  . ." $666.66 

June  30,  1900,  amount  expended  during  fiscal  year 130.86 

July  1,  1900,  balance  unexpended 534.71 

July  1,  1900,  outstanding habilities 96.37 

July  1,  1900,  balance  available 439.34 

Fort  Constitnition^  If.  H. — ^The  work  done  at  this  fort  under  allot- 
ments for  preseiTation  and  repair  consisted  in  removing  the  old  black- 
smith shop,  in  making  certain  alterations  to  improve  the  ventilation  of 
the  magazines,  and  in  overhauling  and  caring  for  the  searchlight  plant. 

Money  statement, 

July  1,  1899,  balance  unexpended $879.86 

June  30,  1900,  amount  expended  during  fiscal  year 465.34 

July  1,  1900,  balance  unexpended 414.51 


3C. 

BOSTON  HARBOR,  MASSACHUSETTS. 

Officer  in  charge,  Col.  Charles  R.  Suter,  Corps  of  Engineers;  assist- 
ants, Lieut.  Charles  S.  Bromwell,  Corps  of  Engineers,  until  April  5, 
1900,  and  Lieut.  Robert  R.  Raymond,  Coi'ps  of  Engineers. 
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SITE  NO.  1. 

EmplcLcementsforJi/ve  lO-i/nch  guns  on  disappearing  carriages.  — Funds 
have  Been  allotted  as  follows: 

September  8,  1890 $50,000.00 

August  16,  1895 35,138.16 

August  16,  1895 7,000.00 

December  12,  1891 : 106,194.05 

August  16,  1896 9,000.00 

August  16,  1895 2,000.00 

August  2,  1898 3,800.00 

May  15,  1899 3,000.00 

May  31,  1899 2,500.00 

Total 218,632.21 

Withdrawn  March  29,  1894.... 4,300.00 

Of  this  amount  1209,149.69  had  been  expended  up  to  July  1,  1899, 
leaving  a  balance  available  of  |5,182.52. 

Emplacements  Nos.  3  and  4  were  begun  and  partially  completed 
under  the  appropriation  for  ''National  Defense." 

At  the  beginning  of  the  fiscal  year  the  emplacements  were  complete 
as  re^rds  tneir  essential  features,  and  the  guns  were  mounted  in^as- 
tion  B  and  Nos.  1  and  2,  ravelin.  To  complete,  there  remained  some 
details  of  the  electric-lighting  installation,  a  small  amount  of  grading, 
and  the  construction  or  a  road  in  rear  of  the  ravelin  battery.  The 
armament  for  emplacements  Nos.  3  and  4  was  on  hand  r^ady  for 
mounting. 

During  the  fiscal  year  the  base  rings  were  set  for  the  carriages  of 
Nos.  3  and  4,  and  the  carriages  and  guns  were  then  mounted  by  the 
garrison.  With  the  exception  of  the  road  in  rear  of  the  ravelia  bat- 
tery, the  emplacements  were  completed  in  all  respects,  the  completion 
of  the  road  being  prevented  bv  tne  operation  of  the  plant  in  use  for 
the  construction  of  two  12-incn  emplacements,  and  a  oattery  of  three 
15-pounder  rapid-fire  guns. 


J 


Money  statement. 


July  1, 1899.  balance  available $5,182.52 

Expended  during  fiscal  year 4,999.81 

July  1, 1900,  balance  available 182.71 

EmploGements  for  two  12 -inch  guns  on  disappearing  carriages. — ^These 
emplacements  were  authorized  by  Department  letter  dated  June  4. 
1898,  and  on  October  19,  1898,  there  was  submitted  to  the  Chief  ot 
Engineers  a  plan  which  was  afterward  changed  in  some  essential 
details  and  resubmitted  December  28,  1898.  It  was  approved  by  the 
Chief  of  Engineers  January  3,  1899.  The  following  allotments  were 
made: 

January  3, 1899,  act  of  May  7, 1898 $123,000 

March  3, 1900,  act  of  March  3, 1897 5,772 

May  4, 1900,  act  of  July  7, 1898 7,488 

June  27, 1900,  act  of  July  7, 1898 1,027 

June  27, 1900,  act  of  May  25, 1900 1,473 

Total 138,760 

At  the  beginning  of  the  fiscal  y^ar  all  the  concrete  in  front  of  the 
old  scarp  wall  had  been  completed  to  about  30  inches  of  the  finished 
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height,  and  about  three-quarters  of  all  the  concrete  in  the  old  rooms 
and  casemates  was  in  place.  The  construction  of  forms  for  the  trav- 
erses was  in  progress. 

During  the  fiscal  year  the  concrete  was  completed  with  the  excep- 
tion of  the  gun  platforms,  which  were  omitted  to  allow  the  mass  of 
concrete  upon  wnich  they  stand  to  settle  and  come  to  a  position  of 
rest.  During  the  latter  half  of  the  year  no  measurable  settlement  has 
occun'ed.  The  trolleys  and  chain  lifts  for  ammunition  delivery  were 
installed,  and  the  electric-lighting  fixtures  and  lamps  were  placed  in 
position.  The  earth  cover  of  the  para{)et  was  allowed  to  settle  tmder 
the  action  of  the  weather  during  tne  winter  and  spring,  and  its  final 
grading  has  been  nearly  completed.  At  the  end  of  tne  year  there 
remained  to  complete  the  platforms  and  the  mounting  of  the  armament. 

Money  statement. 

July  1,1899,  balance  available , $76,028.39 

Allotted  since 15,760.00 

91, 788. 39 
Expended  during  fiscal  year 80, 871. 13 

July  1, 1900,  balance  available 10,917.26 

Battery  for  three  15 -pounder  ra/pid-ji/re  gvms. — ^These  three  emplace- 
ments were  authorized  by  Department  letter  dated  November  1, 1898. 
A  plan  and  estimate  was  submitted  June  19,  1899,  and  returned  ap- 
proved by  the  Chief  of  Engineers  June  23, 1899. 

The  following  allotments  from  the  appropriation  for  ''Gun  and  Mor- 
tar Batteries"  have  been  made  for  the  construction  of  this  work: 

June  23, 1899,  act  of  July  7, 1898 $9,300 

October  20, 1899,  act  of  July  7, 1898 2,200 

December  6, 1899,  act  of  July  7, 1898 •    800 

February  19, 1900,  act  of  July  7, 1898 450 

Total 12,750 

At  the  beginning  of  the  fiscal  year  the  battery  had  been  laid  out  on 
the  ground  readj^  for  excavation,  and  arrangements  had  been  made  for 
procuring  a  portion  of  the  necessary  material. 

During  the  year  the  battery  was  completed  in  all  respects,  the  elec- 
tric-lighting system  was  installed,  the  armament  was  mounted,  and  tJie 
work  was  turned  over  to  the  garrison. 

This  battery  is  provided  with  an  overhead  earth  cover,  the  concrete 
roof  being  painted  with  P.  &  B.  paint.  The  concrete  was  mixed  in 
the  proportions  of  1  part  cement  (Atlas),  3  parts  sand,  and  8  parta 
broken  stone,  the  cement  being  measured  loose.  The  broken  stone 
was  used  as  it  came  from  the  crusher,  no  screening  other  than  the 
removal  of  fine  dust  being  allowed.  The  batterv  has  no  air  spaces  in 
its  walls,  but  the  outside  of  all  walls  is  carefully  drained.  No  water 
has  penetrated  the  walls  or  roof.  The  electric  conduits  and  the  ceiling 
beams  were  placed  in  the  concrete  several  inches  from  the  surface,  so 
as  to  leave  as  little  metal  exposed  to  the  air  as  possible.  Ordinary 
ventilators  were  provided,  two  being  placed  in  each  room  as  far  apart 
as  practicable. 

There  appears  to  be  no  condensation,  and  the  battery  has  been  dry 
at  all  times  and  in  all  weather. 
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Money  statement, 

July  1,  1899,  balance  available $9,300.00 

Allotted  emce 3,450.00 

12,750.00 
Expended  during  fiscal  year 12,738.38 

July  1,  1900,  balance  available 11.® 

Battery  and  fire  commamder^  Btaiions. — A  plan  and  estimate  for  a 
range-finder  station  was  submitted  to  the  Chief  of  Engineers  July  5, 
1899.  This  was  returned  approved  July  8,  1899.  T^e  station  was 
intended  to  be  built  for  the  control  of  the  ravelin  battery,  but  as  this 
location  was  found  to  interfere  with  the  future  construction  of  a  gun 
emplacement  contemplated  by  the  then  approved  project  for  the 
deiense  of  Boston  Harbor,  the  construction  of  the  fire  commander's 
station  was  authorized  July  24,  1899. 

On  October  17,  1899,  an  estimate  was  submitted  to  the  Chief  of 
Engineers  for  the  construction  of  two  additional  range-finder  stations. 
The  state  of  the  appropriation  not  admitting  of  an  allotment  at  that 
time  the  construction  was  deferred,  to  be  finally  authorized  June  13, 
1900. 

The  following  allotments  were  made  from  the  appropriation  for 
*'Gun  and  Mortar  Batteries:" 

Julys,  1899,  actof  July  7,  1898 $4,180 

February  19,  1900,  act  of  July  7,  1898 425 

June  13,  1900,  act  of  May  25,  1900 8,400 

Total 13,005 

At  the  beginning  of  the  fiscal  year  nothing  had  been  done. 

During  the  year  the  fire  commander's  station  was  completed.  The 
station  consists  of  a  brick  tower,  containing  the  observation  room  and 
having  a  roof  of  concrete  and  glass  similar  to  the  ordinary  concrete 
and  glass  sidewalk  construction.  The  pedestal  for  the  instrument  con- 
sists of  a  solid  pier  of  concrete  entirely  independent  of  the  tower,  to 
prevent  vibration. 

Money  statement. 

Allotted  during  the  fiscal  year $4,605.00 

Expended  during  the  fiscal  year 4,515.43 

July  1,  1900,  balance  available 89.57 

During  the  year  the  plans  for  the  two  additional  stations  were  com- 
pleted and  bids  were  invited  for  furnishing  the  required  materials. 

Money  sta/temeivt. 

Allotted  during  the  fiscal  year $8,400 

July  1,  1900,  balance  available 8,400 

Underground-conduit  system, — ^The  construction  of  this  system  of 
conduits  was  autliorized  by  the  Chief  of  Engineers  October"^  9,  1899. 
The  system  consists  essentially  of  four  ducts  set  in  concrete  at  a  depth 
of  at  least  3  feet,  with  manholes  at  convenient  intervals  for  drawing 
in  the  wires.  A  manhole  is  placed  in  the  immediate  vicinity  of  each 
emplacement  and  of  each  range-finding  station,  from  which  branches 
are  conveniently  run  to  each  of  these  positions. 
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A  plan  and  estimate  for  this  work  were  submitted  to  the  Chief  of 
Engineers  August  31,  1899,  and  were  approved  October  9,  1899. 

Allotments  for  the  work  were  made  as  follows  from  the  appropria- 
tion for  ''Gun  and  Mortar  Batteries:" 

October  9,  1899,  actof  July  7,  1898 $7,000 

June  14,  1900,  actof  May  25,  1900 2,250 

Total 9,250 

At  the  beginning  of  the  fiscal  year  nothing  had  been  done.  During 
the  year  about  3,000  feet  of  conauit  was  completed. 

Money  statement. 

Allotted  during  the  fiscal  year $9,250.00 

Expended  dunng  fiscal  year 6,562.05 

July  1,  1900,  balance  available 2,687.95 

Central  electric-lighting  plant — On  October  19,  1899.  a  plan  and 
estimate  for  this  work  were  submitted  to  the  Chief  or  Engineers. 
After  correspondence  with  the  Department,  the  plan  was  changed  with 
regard  to  the  size  of  the  accumulator  recommended  in  order  to  reduce 
the  cost  of  the  installation  and  the  difliculty  of  caring  for  it  when 
installed.  The  revised  plan  was  approved  November  15. 1899,  and  the 
sum  of  $10,000  was  witndrawn  from  the  allotment  of  ^108,On[)0  made 
July  22,  1897,  from  the  appropriation  for  "  Gun  and  Mortar  Batter- 
ies," act  of  March  3, 1897,  for  mortar  battery.  Site  No.  5,  and  reallotted 
to  be  applied  to  the  installation  of  the  electric-lighting  plant. 

At  the  beginning  of  the  fiscal  year  nothing  had  been  done. 

During  the  year  the  work  was  completed  in  all  respects.  The  in- 
stallation consists  of  one  General  Electric  25-kilowatt  generator,  direct- 
connected  to  a  50-horsepower  Armington  &  Simms  horizontal  engine, 
one  General  Electric  set  with  vertical  engine  and  15-kilowatt  115-volt 
generator,  one  50-horsepower  vertical  boiler,  one  25-horsepower  ver- 
tical boiler,  C5  accumulator  cells,  720  ampere-hours  capacity,  and  the 
necessary  controlling  switchboard. 

Money  statement 

Allotted  during  the  fiscal  year $10,000.00 

£>xpended  during  the  fiscal  year 9,955.86 

July  1,  1900,  balance  available 44.14 

Moving  gun^  and  carriages.  —On  November  15, 1899,  an  allotment  of 
$1,100  was  made  by  the  Chief  of  Engineers  from  the  appropriation 
for  '*Gun  and  Mortar  Batteries,"  act  of  March  3,  1899,  for  moving 
two  10-inch  guns  and  their  carriages  from  the  wharf  to  the  proper 
emplacements. 

At  the  beginning  of  the  fiscal  year  nothing  had  been  done. 

During  the  year  the  guns  and  carriages  were  moved  to  emplace- 
ments Nos.  3  and  4  in  the  ravelin  battery,  where  they  were  turned 
over  to  the  garrison  to  be  mounted. 

Money  statetnent 

Allotted  during  the  fiscal  year $1,100.00 

Expended  durmg  the  fiscal  year 1,100,00 
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SITE  NO.   2. 

Empldcemerds  for  Jive  lO-mch  guns  on  diswppea/rmg  carriages, — 
Allotments  for  these  emplacements  were  made  as  follows: 

November  17,  1892,  act  of  July  23,  1892 $58,000.00 

August  16,  1895,  actof  March2,  1895 16,174.75 

August  16,  1995,  actof  March  2,  1895 5,500.00 

June  30,  1896,  actof  June  6,  1896 , 100,000.00 

November  7,  1896,  actof  June  6,  1896 52,2(K).00 

June23,  1897,  act  of  March  3,  1897 45,000.00 

Total 276,874.75 

Of  this  amount  $960.30  was  withdrawn  March  3,  1900. 

At  the  beginning  of  the  fiscal  year  the  following  work  remained  to 
be  done:  A  small  amount  of  eradine  and  sodding  in  front  of  Nos.  1  and 
2;  providing  locks  for  all  doors  (order  for  same  had  been  placed); 
^anolithic  finish  on  stairs  from  terreplein  to  loading  {)latform;  chang- 
ing temporary  lighting  installation  to  permanent  one  in  Nos.  1,  2,  and 
3;  railing  for  stairways  above  mentioned:  and  building  walk  in  rear 
of  No.  4  (will  have  to  await  the  removal  or  light-house). 

During  the  year  the  work  was  completed,  except  the  walk  in  rear  of 
No.  4,  wnich  can  not  be  constructed  until  the  light-house  now  occupy- 
ing the  ground  is  removed. 

Money  stdtemerd. 

July  1,  1899,  balance  available $16,535.81 

Expended  during  the  fiscal  year 14,253.47 

July  1,  1900,  balance  available 2,282.34 

Battery  comraander^s  station. — ^An  estimate  and  plan  were  submitted 
May  29, 1899,  and  were  returned,  approved  by  the  Chief  of  Engineers 
June  7,  1899,  making  an  allotment  of  $4,000  from  the  appropriation 
for  ' '  Gun  and  Mortar  Batteries,"  act  of  July  7, 1898.  Additional  allot- 
ments were  made  as  follows  from  the  same  appropriation: 

October  20,  1899 $1,200 

February  19,  1900 185 

making  a  total  of  $5,386. 

At  the  beginning  of  the  year  arrangements  had  been  made  for  obtain- 
ing materials,  and  the  foundations  oi  the  walls  were  in  place. 

During  the  year  the  work  was  completed.  The  station  resembles 
in  its  general  features  the  stations  described  in  the  report  for  Site  No.  1. 

Money  statement. 

July  1, 1899,  balance  available $4,000.00 

Allotted  since 1,385.00 

5,385.00 
Expended  during  the  fiscal  year 5,338.13 

July  1, 1900,  balance  available 46.87 

EmplaceTnents  for  two  15-pounder  rapid-fire  guns, — On  July  15, 1899, 
a  plan  and  estimate  were  forwarded  to  the  Department.  These  were 
returned  approved  by  the  Chief  of  Engineers  July  19, 1900. 
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Allotments  for  the  work  have  been  made  as  follows: 

July  19, 1899,  act  of  July  7, 1898 $9,000 

October  20, 1899,  same  act 2,700 

December  6, 1899,  same  act 1, 500 

Total 13,200 

At  the  beginning  of  the  fiscal  year  nothing  had  been  done. 
During  the  year  the  work  was  completed  except  sodding  the  slopes 
and  providing  ammunition  lifts.     No  guns  or  carriages  were  received. 

Money  statement. 

Allotted  dorinff  the  fiscal  year $13,200.00 

Expended  durmg  the  fiscal  year 13,185.23 

July  1, 1900,  balance  available 14.77 

UrtdergroundrGonduit  system. — On  September  12,  1899,  a  plan  and 
estimate  were  submitted  to  the  Department  for  a  system  of  under- 
ground conduits  for  telephone  and  electric-liffht  wires.  These  were 
returned  approved  by  the  Chief  of  Engineers  September  15, 1899,  and 
an  allotment  of  $3,000  was  made  from  tne  appropriation  for  "  Gun  and 
Mortar  Batteries,"  act  of  July  7, 1898. 

At  the  beginning  of  the  fiscal  year  nothing  had  been  done. 

During  the  year  the  work  was  completed.  In  its  general  features 
the  conduit  resembles  that  described  in  the  report  for  Site  No.  1. 

Money  statement. 

Allotted  durine  the  fiscal  year $3,000.00 

Expended  durmg  the  fiscal  year 3,000.00 

Central  electric-light  plant. — An  allotment  of  $6,300  was  made  by 
the  Chief  of  Engineers  on  November  15, 1899,  from  the  appropriation 
for  ''Gun  and  Mortar  Batteries,"  by  transfer  from  another  allotment 
for  the  installation  of  a  central  electric-lighting  plant. 

At  the  beginning  of  the  year  nothing  had  been  done. 

During  the  year  the  work  was  completed.  The  plant  consists  of  a 
25-kilowatt,  115-volt,  General  Electric  generator  direct-connected  to  a 
50-horsepower  Armington  &  Simms  horizontal  engine,  one  50-horse- 
power  vertical  tubular  boiler,  65  accumulator  cells,  400  ampere-hours 
capacity  and  the  necessary  switch  boards.  The  accumulator  is  charged 
in  two  sections  and  discharged  in  series,  the  voltage  on  discharge  being 
controlled  by  a  system  of  end  cells. 

Money  statement. 

Allotted  during  the  fiscal  year 16,300.00 

Expended  donng  the  fiscal  year 6,299.59 

July  1 ,  1900,  balance  available .41 

SITE  NO.  3. 

Emplacements  for  three  l^-inch  guns  on  disapj>earvng  carrimes. — 
Construction  was  begun  and  the  battery  was  essentially  completed  with 
funds  allotted  from  the  appropriation  for  ''National  Defense."    The 
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following  allotments  have  been  made  from  the  appropriation  for  "  Gun 
and  Mortar  Batteries:" 

June  9, 1899,  act  of  March  3, 1899 $9,000.00 

August  19, 1899,  act  of  July  7, 1898 6,000.00 

June  1,1900,  act  of  July  7, 1898 5,800.00 

December  14, 1899,  act  of  March  3, 1899 2,500.00 

March30, 1900,actof  June6,1896 19.50 

March  30, 1900,  act  of  May  7,1898 376.68 

March  30, 1900, act  of  March  3,1899 103.82 

Total \ 23,800.00 

The  allotments  of  June  9,  1899,  and  June  1,  1900,  amounting  to 
$14,800,  were  to  be  applied  to  the  completion  of  the  battery;  that  of 
August  19, 1899,  $6,000,  was  for  the  repair  of  walls  damaged  by  frost, 
but  its  application  to  the  completion  was  authorized,  and  those  of 
December  14,  1899,  and  March  30,  1900,  amounting  to  $3,000,  were  to 
be  applied  to  mounting  the  armament. 

At  the  beginning  of  the  fiscal  year  the  battery  had  been  completed 
with  the  exception  of  the  following  details:  Completion  of  ^ludingand 
sodding,  installation  of  speaking  tubes,  electric-light  wiring,  guard- 
room window  shutters,  water  supply,  road  in  rear  of  battery,  painting 
ironwork,  whitewashing,  etc.  The  three  guns  and  their  carriages 
were  on  hand  ready  for  mounting. 

During  the  year  the  grading  and  sodding  were  completed,  the  con- 
crete plant  and  derricks  were  removed  for  use  elsewhere,  and  the  guns 
were  mounted  and  placed  in  position  for  service. 

It  will  be  necessary  to  postpone  the  construction  of  the  road  until 
the  water  supply  and  possibly  the  electric  light  and  telephone  wire 
conduits  have  been  installed,  to  prevent  doing  the  work  twice. 

Money  statement, 

July  1,1899,  balance  available $9,000.00 

Allotted  since 14,800.00 

23,800.00 
Expended  during  the  fiscal  year 18,075.75 

July  1,1900,  balance  available 5,724.25 

Jfire  commander*8  and  battery  cmnmander^s  stations. — ^The  construc- 
tion of  these  stations  was  authorized  by  the  Chief  of  Engineers  Sep- 
tember 25,  1899,  and  an  allotment  of  $6,400  was  made  from  the  appro- 
priation for  "Gun  and  Mortar  Batteries,"  act  of  July  7,  1898.  On 
account  of  the  near  approach  of  cold  weather,  authority  was  granted 
for  the  postponement  of  the  work  of  construction  until  danger  from 
frost  should  be  past. 

At  the  beginnmg  of  the  fiscal  year  nothing  had  been  done. 

During  the  year  working  drawings  were  made,  materials  were  pur- 
chased, foundations  were  laid,  and  the  masonry  was  begun.  Tnese 
stations  resemble  in  their  general  features  the  station  described  in  the 
report  for  Site  No.  1. 

Money  statement. 

Allotted  during  the  fiscal  year $6,400.00 

Expended  during  the  fiscal  year 362.34 

July  1, 1900,  balance  available 6,037.66 
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SITE  NO.  4. 

•Morta/r  hattery. — ^This  battery  provides  emplacements  for  sixteen 
12-inch  rifled  mortars. 

It  is  a  pai1i  of  the  outer  line  of  defense  of  Boston  Harbor,  Massa- 
chusetts. 

The  detailed  plans  of  this  battery  were  approved  by  the  Chief  of 
Engineers  April  14,  1891. 

On  June  30,  1897,  this  battery  had  been  completed  and  had  been 
turned  over  to  the  commanding  oflScer,  for  use  and  care  of  the  troops, 
on  July  25,  1896,  in  accordance  with  provisions  of  paragraph  1486, 
Army  Regidations,  July  25,  1896,  under  authority  of  the  Acting 
Secretary  of  War,  dated  June  29,  1896. 

It  is  now  in  charge  of  an  artillery  garrison. 

In  October,  1897,  the  balance  of  funds  on  hand  was  transferred  to 
the  mortar  battery  at  Site  No.  6,  and  the  work  dropped  by  authority 
of  the  Department. 

On  June  14,  1898,  $500  was  allotted  from  the  appropriation  for 
"Gun  and  Mortar  Batteries"  for  the  purpose  of  easing  the  slopes 
around  the  mortar  carriages.  On  July  21,  1898,  a  further  allotment 
of  $400  was  made  from  the  same  appropriation. 

On  August  27,  1898,  an  allotment  of  $1,500  was  made  from  the 
appropriation  for  "  Gun  and  Mortar  Batteries  "  for  rewiring  and  repair- 
ing the  electric-lighting  plant,  and  on  September  30,  1898,  a  further 
allotment  of  $4,0W  was  made  from  the  same  appropriation  for  the 
construction  of  a  power  house  and  the  installation  of  a  new  generating 
plant. 

On  March  1, 1900,  the  sum  of  $376  was  allotted  by  transfer  from  the 
allotment  for  a  mortar  battery  at  Site  No.  5  for  hanging  magazine  doors. 

At  the  beginning  of  the  fiscal  year  all  work  naJ  been  completed 
except  hanging  the  doors,  and  the  battery  was  in  the  hands  of  an 
artillery  garrison.     During  the  year  the  doors  were  hung. 

Money  statement, 

July  1,  1899,  balance  available $729.70 

Allotted  since 375.00 

1, 104. 70 
Expended  during  the  fiscal  year 1,104.70 

SITE  NO.  5. 

Morta/r  battery. — This  site  embraces  about  33  acres  at  the  northern 
end  of  an  island.  The  Commonwealth  of  Massachusetts  ceded  juris- 
diction over  tiie  same  to  the  National  Government  by  act  approved 
April  6,  1897. 

Plans  prepared  by  The  Board  of  Engineers,  dated  August  1,  1889, 
provided  for  a  battery  of  sixteen  12-incn  mortars  at  this  site. 

By  Dejjartment  letter  of  April  6,  1897,  plans  and  estimates  for  the 
construction  of  emplacements  for  eight  12-inch  mortars  were  called 
for.  These  were  prepared  and  submitted  on  July  17,  1897,  and  an 
allotment  of  $108,000  was  made  July  22, 1897,  from  the  appropriation 
for  **  Gun  and  Mortar  Batteries,"  act  of  March  3,  1897. 

On  May  14,  1898,  bids  were  opened.     The  award  was  made  to  Yates 
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&  Triest,  of  New  York,  the  lowest  bidder,  and  contract  was  entered 
into  on  June  9,  1898.     Excavation  was  begun  on  June  15,  1898. 

The  contractors  having  failed  to  complete  the  work  before  Novem- 
ber 1,  1898,  as  required  by  the  contract,  an  extension  of  time  was 
granted  at  their  request  October  26,  1898,  requiring  the  work  to  be 
completed  by  June  1,  1899.  The  contract  expired  by  limitation  on 
June  1,  1899. 

The  following  funds  were  withdrawn  for  use  elsewhere: 

November  9, 1899 $3.10 

November  15, 1899 16,300.00 

March  1,1900 375.00 

March  3, 1900 5,772.00 

March  3, 1900 1,000.00 

Total 23,450.10 

At  the  beginning  of  the  fiscal  year  the  battery  was  complete  except 
finishing  the  grading  and  sodding,  completing  the  road  to  the  wharf, 
and  setting  b^e  rings  and  paving  mortar  pits. 

During  the  year  the  road  was  completed,  the  embankments  were 
graded  and  sodded,  and  the  contractor  removed  his  plant.  The  arma- 
ment was  then  mounted  by  hired  labor,  and  the  paving  of  the  pits  was 
nearly  completed.  Considerable  changes  were  msLae  in  the  earth 
embankments,  which  contained  suflicient  clay  to  cause  them  to  slide 
into  the  pits  when  wet.  Practically  no  slimng  has  occurred  since. 
To  complete  the  battery  there  remains  only  the  installation  of  the 
electric-lighting  plant.  Some  materials  are  on  hand,  but  the  work 
has  been  postponed  until  the  electricians  complete  their  work  at  other 
points. 

Money  statement. 

July  1,1899,  balance  available |64,954.fi3 

Withdrawn  since 23,450.10 

41,504.53 
Expended  during  the  fiscal  year 39,990.53 

July  1, 1900,  balance  available 1,514.00 

Emplacements  for  two  6- inch  rapid-jwe  guns. — On  November  28, 
1899,  an  allotment  of  |20,000  was  made  from  the  appropriation  for 
"Gun  and  Mortar  Batteries,"  act  of  July  7, 1898,  for  tne  construction 
of  emplacements  for  two  wire-wound  rapid-fire  guns  mounted  on  ped- 
estal mounts. 

At  the  beginning  of  the  fiscal  year  nothing  had  been  done. 

During  the  year  the  concrete  work  was  practically  completed  and 
the  earth  for  the  parapet  and  overhead  cover  was  partially  in  position, 
requiring  only  to  be  moved  a  short  distance  and  to  be  graded.  The 
battery  was  ready  to  receive  its  armament.  No  guns  or  carriages 
were  received. 

Money  stai^TTient. 

Allotted  during  the  fiscal  year $20,000.00 

Expended  during  the  fiscal  year 12,988.42 

July  1, 1900,  balance  available 7,011.58 

SITE  NO.  6. 

Emplacements  for  two  IS-mch  gwns  on  nondisapj>earinq  carnages. — 
This  battery  consists  of  two  emplacements  for  12-inch  nfles  mounted 
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in  barbette,  and  its  construction  was  beffun  with  funds  allotted  from 
the  appropriation  for  ''National  Defense/' 

The  following  allotments  have  been  made  from  the  appropriation 
for  ''Gun  and  Mortar  Batteries:" 

July  6,  1899,  act  of  March  3, 1899 16,000.00 

March  3,  1900.  by  transfere 1,960.30 

Total 6,960.30 

At  the  beginning  of  the  fiscal  year  the  battery  was  complete  in  all 
but  a  few  details.  During  the  year  the  following  work  was  completed: 
Grading  and  sodding  slopes  in  rear  of  battery,  installation  of  electric- 
lighting  plant,  permanent  water  supply,  painting  ironwork,  and  set- 
ting base  rings.  A  wash  of  alum,  lye,  and  cement  was  applied  to  the 
exterior  surfaces  of  the  concrete  to  render  them  impervious  to  water. 
This  only  partially  improved  the  condition  of  the  battery  as  regards 
dryness,  for  water  still  penetrates  the  joints  between  paving  blocks  of 
concrete. 

Mc/riey  statement. 

Allotted  during  the  fiscal  year 16.960.30 

Expended  dunng  the  fiscal  year 5,834.36 

July  1,  1900,  balance  available 1,125.94 

Mov/nMng  IZ-inch  rifles  and  carriams. — On  December  14,  1899,  an 
allotment  of  |1,200  was  made  by  the  Chief  of  Engineers  for  this  work, 
from  the  appropriation  for  "  Gun  and  Mortar  Batteries,"  act  of  March 
3,  1899. 

At  the  beginning  of  the  fiscal  j^ear  nothing  had  been  done. 

During  the  year  the  two  carriages  were  mounted  ready  to  receive 
the  guns.     No  guns  were  received  and  none  are  on  hand. 

Money  statement. 

Allotted  during  the  fiscal  year $1,200.00 

Expended  dunng  the  fiscal  year 378. 57 

July  1,  1900,  balance  available 821.43 

JEraplacem^nts  for  5-inch  rapid-fire  guris. — On  September  24,  1898, 
instructions  were  received  for  the  preparation  of  plans  for  the  con- 
struction of  emplacements  for  two  5-inch  rapid-fire  guns  on  balanced- 
KillffT  mounts.     The  plans  and  an  estimate  of  cost  were  submitted 
larch  23,  1899,  and  were  approved  March  30,  1899. 
The  following  allotments  were  made  from  the  appropriation  for 
"Gun  and  mortar  batteries:  " 

March  30,  1899,  act  of  July  7,  1898 $11,600 

March  3,  1900,  act  of  July  7, 1898 2,550 

Total 14,050 

At  the  beginning  of  the  fiscal  year  the  excavation  had  been  com- 
pleted, the  concrete  had  been  placed  up  to  the  ceiling  level,  and  the 
drains,  speaking  tubes,  electric  conduits,  and  earth  slopes  were  nearly 
completed.  During  the  year  the  concrete  and  earthwork  were  com- 
pleted, the  ammunition  lifts  were  installed,  and  the  two  carriages 
were  mounted  in  readiness  to  receive  the  guns.  No  guns  were  on 
hand  and  none  were  received.  There  remains  to  complete  the  battery 
the  setting  up  of  the  hand  I'ails.  These  had  been  ordered  but  had  not 
been  delivered  at  the  end  of  the  vear. 
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Money  statement. 

July  1,  1899,  balance  available $9,970.77 

Allotted  since 2,550.00 

12,520.77 
Expended  during  the  fiscal  year 12, 143. 62 

July  1,  1900,  balance  available 377.15 

SITE  NO.  7. 

EmplaceTnents  for  three  6-i)wh  rapid-fire  gims, — On  January  5, 1899, 
the  Department  requested  the  preparation  of  plans  and  estimates  for 
the  construction  of  emplacements  for  three  6-inch  rifles  on  disappear- 
ing carriages  at  Site  No.  3,  in  accordance  with  the  then  approved  proj- 
ect for  the  defense  of  Boston  BLarbor,  and  a  recommendation  of  a  site 
for  these  guns. 

On  May  4,  1899,  a  letter  was  forwarded  to  the  Chief  of  Engineers 
stating  that  no  advantageous  site  could  be  found  at  Site  No.  3,  and 
recommending  this  site,  at  which  it  was  possible  to  construct  more 
economically  a  more  efficient  battery.  This  change  of  site  was  ap- 
proved May  26,  1899. 

Detailed  plans  and  an  estimate  of  cost,  including  the  cost  of  a  wharf, 
railroad,  and  other  necessary  plant,  were  submitted  May  16, 1899,  ana 
were  approved  May  29,  1899,  on  which  date  an  allotment  of  $65,000 
was  maoe  from  the  appropriation  for  ''Gun  and  Mortar  Batteries^" 
act  of  July  7,  1898. 

At  the  beginning  of  the  fiscal  year,  the  preparation  of  plans  for  the 
wharf  and  construction  plant  was  in  progress.  During  the  year  the 
wharf  was  constructed,  tne  railroad  was  laid,  material  was  received, 
and  about  one-half  of  the  concrete  was  placed.  When  work  was  be^n 
no  facilities  existed  for  quartering  the  men  or  receiving  and  stonng 
materials.  Several  old  and  dilapidated  engineer  buildings  were  tem- 
porarily used.  One  of  these  was  totally  destroyed-  by  a  stoirm.  A 
large  and  comfortable  barrack,  with  water  supply,  was  built.  A  stor- 
age cistern  and  well,  with  a  windmill,  and  a  steam  pump  and  water 
tower  for  both  fresh  and  salt  water  were  constructed  or  installed. 
Three  derricks  and  hoisting  engines  were  also  installed,  and  the  nec- 
essary storehouses  and  blacksmith  shop  were  built  and  equipped.  The 
excavation  for  the  battery,  the  drainage  system,  and  about  one-half 
the  concrete  work  were  completed. 

Two  disappearing  carriages  for  6-inch  breech-loading  rifles  were 
received.     No  other  armament  was  received  or  on  hand. 

Money  statement, 

July  1,1899,  balance  available $65,000.00 

Expended  during  the  fiscal  year 47, 314. 08 

July  1,1900,  balance  available 17,685.92 

Emphtcements  for  two  IB-pounder  rapid-ii/re  gwns. — On  June  20, 
1900,  the  Chief  of  Engineers  authorized  tne  construction  of  these 
emplacements,  and  allotted  the  sum  of  $12,000  from  the  appropriation 
for  "Gun  and  Mortar  Batteries,"  act  of  May  26,  1900. 

At  the  beginning  of  the  fiscal  year  nothing  had  been  done.  During 
the  year  the  plans  of  the  battery  were  prepared  and  a  survey  of  the 
site  was  made.  Preparations  were  made  for  obtaining  materials  and 
for  installing  the  working  plant.     The  work  at  the  site  was  not  begun. 
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Money  statenienL 

Allotted  during  the  fiscal  year $12,000.00 

July  1,  1900,  balance  available 12,000.00 

TORPEDOES  FOR  HARBOR  DEFENSE. 

On  October  8, 1898.  an  allotment  of  $2,000  was  made  from  the  appro- 
priation for  "Torpedoes  for  Harbor  Defense,"  act  of  May  7, 1898,  for 
the  construction  of  a  mining  casemate.  This  casemate  consists  of  a 
brick  structure  affording  rooms  for  engine  and  dynamo,  storage  bat- 
tery, oil  supply,  and  the  operating  devices  for  the  mines. 

During  the  nscal  year  the  casemate  was  completed  and  will  be  ready 
for  service  as  soon  as  it  is  connected  with  the  cable  gallery. 

Money  statemerd, 

July  1,  1899,  balance  available $2,000.00 

Withdrawn 600.00 

1,400.00 
Expended  during  the  fiscal  year 1,300.61 

July  1,  1900,  balance  available 99.49 

On  January  13,  1897,  an  allotment  of  $4:,300  was  made  from  the 
appropriation  for  "Torpedoes  for  Harbor  Defense,"  act  of  June  6, 
1896,  for  the  construction  of  a  cable  storage  tank.  At  the  beginning 
of  the  fiscal  year  the  tank  was  completed,  except  for  a  suitable  hoist- 
ing device  for  handling  the  cable  drums.  Providing  such  a  hoisting 
device  was  postponed  in  view  of  the  apparent  necessity  of  increasing 
the  size  of  the  tank. 

Money  statement. 

July  1^  1899,  balance  available $1,972.14 

Deposited  to  the  credit  of  the  United  States  Treasurer 1,972. 14 

The  following  allotments  were  made  from  the  appropriation  for 
"Torpedoes  for  Harbor  Defense,"  for  the  construction  of  a  second 
mining  casemate: 

October  8, 1898,  act  of  May  7, 1898 $2,700 

December  18, 1899,  act  of  June  6, 1896 250 

December  18, 1899,  transferred 600 

Total 3,660 

At  the  beginning  of  the  fiscal  year  the  casemate  had  been  constructed 
up  to  the  ceiling  level.  During  the  year  the  casemate  was  completed 
and  the  generating  machinery  was  installed. 

Money  statement. 

July  1, 1899,  balance  available $2,700.00 

Allotted  since 850.00 

3,650.00 
Expended  during  the  fiscal  year 3, 532. 03 

July  1, 1900,  balance  available 17.97 

On  Julv  28,  1897,  an  allotment  of  $1,036  was  made  from  the  appro- 
priation tor  "Torpedoes  for  Harbor  Defense,"  act  of  March  3,  1897, 
for  tihe  removal  and  storage  of  torpedo  material. 
ENG  1900 50 
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During  the  fiscal  year  the  work  was  completed  and  the  material  wa^? 
inspected  and  the  quantities  verified. 

Money  statement. 

July  1,1899, balance  available $14.61 

Expended  during  the  fiscal  year 14. 61 

On  March  13, 1899,  an  allotment  of  $2,000  was  made  from  the  appro- 
priation for  "Torpedoes  for  Harbor  Defense,"  act  of  May  7,  1898,  for 
the  storage  of  torpedo  material.  During  the  fiscal  year  the  work  was 
entirely  completea. 

Money  statement. 

July  1, 1899, balance  available $242.04 

Expended  during  the  fiscal  year 242. 04 

PRESERVATION  AND  REPAIR  OF  FORTIFICATIONS. 

The  following  allotments  have  been  made  from  the  appropriation 
for  ''Preservation  and  Repair  of  Fortifications,"  for  work  at  the  site 
of  the  emplacements  for  five  10-inch  and  two  12-inch  guns: 

June  9, 1899,  act  of  May  7,1898 $800 

June  9, 1900,  act  of  May  25. 1900 500 

February  13, 1900,  act  of  M.arch3,1899 175 

Total 1,475 

During  the  fiscal  year  general  care  was  taken  of  the  batteries  and 
their  power  plant,  repairs  were  made  to  the  lifts  and  concrete  stej^  of 
the  ravelin  battery,  and  the  searchlight  outfits  were  overhauled  and 
cleaned. 

Money  statement. 

July  1, 1899, balance  available $800.00 

Allotted  since 675.00 

1,475.00 
Expended  during  the  fiscal  year 653. 97 

July  1,1900,  balance  available 821.03 

An  allotment  of  $175  was  made  June  9, 1899,  from  the  appropria- 
tion for  "  Preservation  and  Repair  of  Fortifications,"  act  of  May  7, 
1898,  for  repairing  the  bridge  leading  to  the  keep,  and  the  roof  and 
windows  of  the  keep,  of  one  of  the  works  of  older  tyf)e. 

At  the  beginning  of  the  fiscal  year  nothing  had  been  done.  During 
the  year  the  repairs  were  made. 

Money  statement. 

July  1, 1899,  balance  available 1175. 00 

Exi)ended  during  the  fiscal  year 120. 62 

July  1, 1900,  balance  available 54.38 

On  Julv  19,  1898,  an  allotment  of  $2,200  was  made  from  the  appro- 
priation for  ''Preservation  and  Repair  of  Fortifications,"  for  repairs 
to  the  wharf  at  another  work  of  older  type.  During  the  year  plans 
and  estimate  for  this  work  were  prepared  and  proposals  were  invited, 
but  all  bids  were  rejected.  An  effort  was  made  to  secure  more  favor- 
able prices,  but  as  this  failed  the  work  was  postponed.     Later  in  the 
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year  the  Treasuiy  Department  secured  authority  to  occupy  a  portion 
of  the  site  of  this  work,  including  the  site  of  the  wharf,  for  a  depot 
for  the  Light-House  Establishment,  and  as  such  use  of  the  site  would 
necessitate  the  construction  of  a  new  and  larger  wharf,  no  further  steps 
for  the  repair  of  the  old  wharf  were  taken. 

Money  statement, 

July  1, 1899.  balance  available $2,200.00 

Expended  during  the  fiscal  year 26.80 

July  1,1900, balance  available... 2,173.20 

On  December  24,  1897,  an  allotment  was  made  from  the  appropria- 
tion for  "Preservation  and  Repair  of  Fortifications,"  under  which  a 
portion  of  the  mine  cases  on  hand  for  the  defense  of  Boston  Harbor 
were  repainted. 

The  loUowing  allotments  were  made  for  the  care  of  the  torpedo 
material  for  the  defense  of  Boston: 

January  15,  1900,  act  of  March  3, 1899 $1,500 

June  9,  1900,  act  of  May  25,  1900 100 

Total ! 1,600 

Durmg  the  fiscal  year  the  torpedo  material  was  counted,  cleaned, 
and  carefully  stored. 

Money  8toit€m£nt, 

July  1,  1899,  balance  available $4.45 

Allotted  since 1,600.00 

1,604.45 
Expended  during  the  fiscal  year 1,427.08 

July  1,  1900,  balance  available 177.37 

The  following  allotments  have  been  made  for  miscellaneous  repairs 
at  Site  No.  2  from  the  appropriation  for  "  Preservation  and  Repair  of 
Fortifications:" 

June  9,  1899,  act  of  May  7,  1898 $500 

June  9,  1900,  act  of  May  25,  1900 300 

Total 800 

Under  these  allotments  the  power  plant  was  kept  in  order  during 
the  fiscal  year,  and  the  interior  of  the  battery  waa  whitewashed  and  the 
ironwork  painted. 

Money  statement. 

July  1,  1899,  balance  available $500.00 

Allotted  since 300.00 

800.00 
Expended  during  the  fiscal  year 410.56 

July  1,  1900,  balance  available 389.44 

The  following  allotments  were  made  for  the  prevention  of  dampness 
in  the  magazines  at  Site  No.  2: 

August  15, 1899,  act  of  March  3, 1899 $4,000 

December  6, 1899,  act  of  March  3, 1899 250 

Total 4,250 
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Under  these  allotments,  during  the  fiscal  year  the  old  porous  con- 
crete was  removed  from  tne  roof  of  the  magazines  to  a  sufficient  depth 
for  repaying,  and  a  new  and  water  proof  paving  was  laid  and  a  dmn 
was  constructed  along  the  front  edge  of  the  concrete  of  the  parapet 

Money  statemervt. 

Allotted  during  the  fiscal  year $4,250.00 

Expended  dunng  the  fiscal  year 4,183.10 

66.90 
Deposited  with  United  States  Treasurer 66.90 

On  June  8,  1900,  $210  was  allotted  from  the  appropriation  for  . 
''Preservation and  Repair  of  Fortifications," act  of  March  3, 1899,  for 
the  demolition  and  removal  of  two  old  engineer  buildings  which  were 
occupj^in^  ground  required  for  other  purposes.     During  the  fiscal  year 
the  buildmgs  were  removed. 

Money  statement 

Allotted  during  the  fiscal  year $210.00 

July  1, 1900,  balance  available 210.00 

An  allotment  of  $800  was  made  June  9, 1900,  from  the  appropria- 
tion for  ''Preservation  and  Eepair  of  Fortifications,"  act  or  May  25, 
1900,  for  pay  of  watchmen  for  six  months  and  for  miscellaneous  repairs 
at  Site  No.  3. 

During  the  fiscal  year  the  guns  and  carriages  were  kept  in  order 
and  general  care  was  taken  of  the  reservation  and  emplacements. 

Money  statement. 

Allotted  during  the  fiscal  year $800.00 

July  1,  1900,  balance  available 800.00 

The  following  allotments  were  made  from  the  appropiiation  for 
*' Preservation  and  Repair  of  Fortifications,''  for  work  at  Site  No.  4: 

June  9,  1899,  act  of  May  7,  1898 $415 

February  19,  1900,  act  of  March  3,  1899 180 

June  9,  1900,  act  of  May  25,  1900 150 

Total 745 

The  first-named  allotment  was  made  before  the  separation  of  the 
gun  battery  at  this  locality  from  the  mortar  battery,  and  therefore 
repairs  were  made  under  this  allotment  at  the  gun  tottery,  now  Site 
No.  3,  where  general  care  was  taken  of  the  emplacements,  and  the 
guns  and  carriages  were  cleaned  and  kept  in  oraer.  No  work  was 
aone  under  the  second  allotment. 

Money  statement. 

July  1,  1899,  balance  available $415.00 

Allotted  since 330.00 

745.00 
Expended  during  the  fiscal  year 543.23 

July  1,  1900,  balance  available 201.77 

•  Allotments  have  been  made  from  the  appropriation  for  *' Preserva- 
tion and  Repair  of  Fortifications"  as  follows,  for  work  at  Site  No.  5: 

June  9,  1899,  act  of  May  7,  1898 $365 

June  9,  1900,  act  of  May  25,  1900 1,000 

Total 1,365 
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During  the  year  general  care  was  taken  of  the  reservation  and  bat- 
teries. A  watchman  was  kept  on  the  post  when  work  was  not  in 
progress. 

Money  statement, 

July  1,  1899,  balance  available $365.00 

Allotted  smce 1,000.00 

1,365.00 
Expended  daring  the  fiscal  year 347. 52 

July  1,  1900,  balance  available 1,017.48 

For  the  general  cai:e  and  preservation  of  the  works  at  Site  No.  6 
allotments  have  been  made  as  follows: 

March  1,  1900,  act  of  March  3, 1899 $360 

June  9,  1899,  actof  May  7,  1898 365 

June  9,  1900,  act  of  May  25,  1900 1,500 

Total 2,225 

During  the  fiscal  year  general  care  was  taken  of  the  reservation  and 
of  the  batteries.  A  watchman  was  kept  on  the  post  when  work  was 
not  in  progress.  The  storage  battery  was  thoroughly  overhauled  and 
cleanea,  the  connections  between  cells  were  lead-burned,  and  ten  extra 
cells  were  added  to  the  battery  to  increase  its  voltage. 

Money  statement. 

July  1,  1899,  balance  available $366.00 

Allotted  since 1,860.00 

2,225.00 
Expended  during  the  fiscal  year 714. 75 

July  1,  1900,  balance  available 1,510.25 

On  June  9,  1900,  an  allotment  was  made  from  the  appropriation  for 
*' Preservation  and  Repair  of  Fortifications,"  act  of  May  25,  1900,  for 
necessary  miscellaneous  repairs  at  Site  No.  7. 

No  work  was  done  during  the  fiscal  year. 

Money  statem,ent. 

Allotted  during  the  fiscal  year $250.00 

July  1,  1900,  balance  available 250.00 

SITES  FOR  FOBTIFICATION8  AND  SEACOAST  DEFENSES. 

On  August  17, 1896,  a  report  was  requested  by  the  Chief  of  Engineers 
upon  the  areas  which  should  be  acquired  for  sites  for  works  of  defense 
for  Boston  Harbor,  to  be  located  on  land  not  then  owned  by  the 
United  States,  as  indicated  in  the  approved  project  of  The  Board  of 
Engineers  dated  August  1, 1889;  the  names  of  the  owners;  the  area 
owned  by  each;  the  improvements  thereon,  if  any;  the  lowest  price 
at  which  each  owner  would  probably  sell;  whether  such  prices  were 
considered  reasonable,  and  vmether  the  sites  should  be  purchased  by 
agreement  with  the  owners  or  should  be  acquired  by  condemnation. 

Approximate  estimates  were  telegraphed  to  the  Department  Sep- 
tember 19,  1896. 

The  land  required  at  one  of  these  sites  had  been  purchased  at  the 
beginning  of  the  fiscal  year.     An  allotment  of  $33,130  was  made  Jan- 
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uary  12,  1897,  from  the  appropriation  for  "Sites  for  Fortifications 
and  Seacoast  Defenses,"  act  of  June  6,  1896.  A  balance  of  $1,999.46 
was  available  at  the  end  of  the  fiscal  year  and  applicable  to  the 
purchase  of  a  site  at  another  locality. 

During  the  fiscal  year  negotiations  were  carried  on  for  the  purchase 
of  four  lots  to  complete  the  acquisition  of  the  required  tract  at  a  second 
site.  Two  of  these  lots  were  purchased  and  paid  for.  The  following 
allotments  have  been  made  from  the  appropriation  for  "Sites  for 
Fortifications  and  Seacoast  Defenses": 

June  12,  1897,  act  of  June  6,  1896 $185,160.79 

June  12,  1897,  act  of  March  3,  1897 64,839.21 

June  17,  1897,  act  of  March  3,  1897 1,248.85 

Total 251,248.85 

Money  statemerU. 

July  1,  1899,  balance  available $18,543.68 

Expended  during  the  fiscal  year 11,344.52 

July  1,  1900,  balance  available 7,199.16 

Balance  from  another  locality  applicable  to  this  site 1, 999. 46 

July  1,  1900,  total  balance  available 9,198.62 

Allotments  for  the  examination  and  appraisal  of  the  land  required 
at  a  third  site  were  made  as  follows: 

Septembers,  1898,  actof  May  7,  1898 $100 

September  9,  1899,  actof  May  7,  1898 1,400 

Total 1,500 

During  the  year  the  land  was  appraised  by  an  expert  real-estate 
agent. 

Money  statement. 

July  1,  1899,  balance  available $88.04 

Allotted  since 1,400.00 

1,498.(H 
Expended  during  the  fiscal  year 1,426.61 

July  1,  1900,  balance  available 71.43 

An  allotment  was  made  September  13, 1899.  from  the  appropriation 
for  "  Sites  for  Fortifications  and  Seacoast  Defenses,"  for  the  purchase 
of  about  48  acres  of  land  at  the  same  site: 

Act  of  May  7,  1898 $142,517.06 

Act  of  March  3,  1899 142,982.94 

Total 285,500.00 

During  the  fiscal  year  active  negotiations  were  carried  on  for  the 
acquisition  of  the  required  land.  Seventy-three  parcels  were  acquired 
from  39  owners,  at  a  cost  of  $178,079.37,  against  an  appraised  value 
of  $196,291.37,  aggregating  1,584,033.1  square  feet  out  of  a  total  of 
1,970,044  square  feet.  All  deeds  received  were  referred  to  the  United 
States  district  attorney  for  examination. 

No  expenditures  were  made  during  the  fiscal  year.  Under  the 
authority  of  the  Secretary  of  War,  Mr.  George  A.  Dary  was  employed 
to  make  the  abstract  of  title  required  in  the  acquisition  of  the  required 
land. 
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An  allotment  of  $1,000  was  made  September  22,  1899,  from  the 
appropriation  for  ''Sites  for  Fortifications  and  Seacoast  Defenses,"  act 
of  March  3,  1899,  for  a  survey  of  this  site.  During  the  year  the 
survey  was  completed. 

Money  stateTnent. 

Allotted  during  the  fiscal  year $1, 000. 00 

Expended  during  the  fiscal  year 254. 70 

July  1,  1900,  balance  available 745.30 

SUPPLIES  FOB  COAST  DEFENSES. 

On  June  9,  1900,  an  allotment  of  $1,000  was  made  from  the  appro- 
priation for  "Supplies  for  Coast  Defenses,"  act  of  May  26,  1900,  for 
the  purchase  of  electrical  supplies  upon  requisition  of  post  commanders, 
under  the  provisions  of  General  Orders,  No.  ^^^  Adjutant  General's 
Office,  1900. 

No  requisitions  were  received  during  the  fiscal  year,  and  no  expend- 
itures were  made. 


3D. 

DEFENSES  OF  SOUTHEAST  COAST  OF  MASSACHUSETTS  AND  RHODE 
ISLAND  AT  NEW  BEDFORD,  MASSACHUSETTS,  AND  NEWPORT,  RHODE 
ISLAND. 

Officer  in  char^,  Maj.  Daniel  W.  Lockwood,  Corps  of  Engineers; 
assistant,  Lieut.  Kobert  P.  Johnston,  Corps  of  Engineers;  Division 
Engineer,  Col.  George  L.  Gillespie,  Corps  of  Engineers. 

NEW   BEDFORD,    MASSACHUSETTS. 

Emplacements  f 07'  two  8 -inch  guns  mi  disappearing  carriages. — Under 
date  of  June  26,  1899,  an  allotment  of  $800  from  the  act  of  March  3, 
1899,  for  ''  Gun  and  Mortar  Batteries  "  was  made  for  the  completion 
of  these  two  emplacements,  which  had  been  in  course  of  construction 
since  April,  1898,  with  ''  National  Defense  "  funds.  For  details  as  to 
work  already  done,  see  page  724,  Part  I,  Annual  Report  of  the  Chief 
of  Engineers  for  1899. 

At  the  beginning  of  the  year  these  emplacements  were  ready  to  be 
transferred  to  troops  for  use  and  care,  Math  the  exception  of  electric 
lighting. 

During  the  year,  early  in  July,  quite  a  severe  rainstorm  caused  a 
portion  of  the  sod  on  the  slopes  to  slip  a  little,  and  this  damage  was 
repaired  during  the  same  month.  All  ordnance  and  ordnance  stores 
on  hand  July  31,  1899,  together  with  the  two  emplacements,  were 
transferred  on  that  date  to  the  ordnance  sergeant  stationed  at  this 
post.  No  further  work  was  done  during  the  year  on  these  emplace- 
ments save  that  of  maintenance.  Some  minor  repairs  will  be  made 
and  dampness  in  the  rooms  corrected  with  funds  already  allotted  dur- 
ing the  past  year  from  the  appropriation  for  '^  Preservation  and 
Repair  of  Fortifications,"  act  of  March  3,  1899. 
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Money  atdtem^Ttt, 

July  1,  1899,  balance  unexpended $800.00 

June  30,  19()0,  amount  expended  during  the  year 593.14 

July  1,  1900,  balance  unexpended  and  available 206.86 

Empldcements  for  four  6 -inch  rapid-fire  guns, — Under  the  provisions 
of  the  deficiency  act  of  Congress  approved  July  7. 1898,  it  is  proposed 
to  construct  emplacements  on  whicn  to  mount  lour  5-inch  rapid-fire 
guns  of  the  navy  pattern,  Brown  segmental  wire  type.  An  allotment 
of  $13,300  from  said  act  for  the  construction  of  two  of  these  emplace- 
ments was  made  under  date  of  August  30,  1898,  and  under  date  of 
September  6,  1899,  an  additional  allotment  of  $4,200  was  made. 

During  the  year,  under  date  of  July  13,  1899,  the  Chief  of  Engi- 
neers, United  States  Army,  directed  that  sites  for  the  above  emplace- 
ments be  selected,  and  that  plans  and  estimates  for  their  construction 
be  submitted.  Under  date  or  August  25, 1899,  said  plans  and  estimates 
were  submitted  for  two  of  the  emplacements,  and  approved  in  Sep- 
tember. By  Department  indorsement  of  September  30  authority  was 
received  to  defer  construction  work  until  next  spring,  owing  to  difficulty 
of  obtaining  cement.  However,  the  necessary  excavation  was  made, 
and  a  few  cubic  yards  of  concrete  foundation  placed  for  magazine  and 
bomb  proofs,  and  some  500  feet  of  drain  pipe  laid. 

Active  work  was  resumed  in  May,  and  by  the  close  of  the  year 
nearly  all  of  the  forming  timber  work  had  been  completed  and  about 
380  cubic  yards  of  concrete  placed  in  the  walls  ana  footings,  and  a 
small  portion  of  the  I-beams,  electric-light  wire,  pipes,  and  speaking 
tubes  had  been  placed. 

This  work  was  in  the  inunediate  charge  of  Assistant  Engineer 
William  M.  Hall  throughout.  For  detail  see  his  report  atteched 
hereto. 

Money  stdtement, 

July  1,  1899,  balance  unexpended $13,300.00 

Amount  allotted  since 4,200.00 

17,500.00 
June  30,  1900,  amount  expended  during  the  year 7, 438. 37 

July  1,  1900,  balance  unexpended 10,061.63 

July  1,  1900,  outstanding  liabilities 6,852.74 

July  1,  1900,  balance  available 3,208.89 

REPOET  OP   MB,  WILLIAM   M.  HALL,  ASSISTANT  ENGINBBB. 

I  have  the  honor  to  submit  the  following  report  upon  the  construction  of  an 
emplacement  for  two  5-inch  rapid-fire  guns  at  New  Bedford,  Mass.,  during  the  fiscal 
year  ending  June  30,  1900: 

The  construction  of  this  structure  was  authorized  on  September  15,  1899.  In 
anticipation  of  this  authority,  bills  of  material  and  circular  advertisements  had  been 
prepared  for  the  purchase  of  cement,  stone,  gravel,  sand,  etc.,  required  for  its  con- 
struction. These  advertisements  were  mailed  to  probable  bidders  on  the  date  above, 
September  15.  The  advertisement  for  cement  was  sent  to  nine  of  the  principal 
manufacturers  and  dealers  in  Portland  cement.  When  bids  were  opened,  on  Sep- 
tember 25,  it  was  found  that  we  could  get  no  dealer  or  manufacturer  to  undertake 
the  delivery  of  the  Portland  cement  before  November  1, 1899.  This  was  deemed  too 
late  a  date  to  admit  of  its  use  in  concrete  construction  before  freezing  weather.  It 
was  therefore  decided  to  defer  the  erection  of  the  structure,  except  the  foundation, 
till  the  season  of  1900. 

During  October  a  hoist  engine  and  two  derricks  were  moved  to  site  of  the  emplace- 
ment and  erected  for  use  in  building  the  concrete  work,  the  necessary  tramway  track 
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was  laid  from  concrete  mixer  to  emplacement  site,  and  work  of  construction  on 
emplacement  was  done  as  follows:  210  cubic  yards  of  excavation  for  foundation,  110 
cubic  yards  of  concrete  for  foundation,  1,105  square  feet  of  magazine  and  bombproof, 
77  feet  d-inch  vitrified  pipe,  156  feet  of  4-inch,  and  12  feet  of  3-mch  pipe  for  dramage. 
In  November,  300  linear  feet  of  IJ-inch  tarred  water-supply  pipe  was  laid. 

During  the  winter  the  I-beams  for  ceiling  over  magazines  and  bombproofs  were 
received;  also  the  anchor  rings  and  rods  for  the  gun  carriages,  and  some  other 
smaller  material. 

During  March,  1900,  advertisements  asking  proposals  for  furnishing  cement,  sand, 
gravel,  crushed  stone,  lumber,  and  other  materials  and  supplies  were  again  issued  to 
probable  bidders.  Bids  were  received  and  contracts  awamed.  CJontract  for  cement 
was  awarded  to  the  agents  for  Giant  Portland  cement.  The  cement  was  delayed  in 
transit  to  the  work  and  did  not  arrive  here  till  May  21 — nearljr  one  month  later  than 
expected.  On  May  11  we  commenced  framing  concrete  form  timbers,  and  on  Jime  16 
commenced  placing  concrete  for  that  part  of  structure  above  foundation. 

The  placing  of  concrete  is  now  regularly  progressing  with  one  (day)  force  of  about 
45  men.    To  this  date,  inclusive,  sibout  490  cubic  yards  have  been  placed. 

The  composition  of  this  concrete  is  of  the  following  mixtures:  The  large  blocks 
immediately  underneath  the  gun  platform  and  below  the  level  of  anchor  plates  is 
composed  of  1  part  of  Rosendale  cement,  2  parts  of  sand,  2  parts  of  gravel,  3  parts 
crusned  stone;  all  the  thin  walls  or  parts  of  walls  and  platforms  within  one  foot  of 
finished  exposed  surfaces  are  composed  of  1  part  Portland  cement,  2  parts  of  sand, 
2  parts  of  gravel,  3  parts  of  crushed  stone;  all  other  large  masses  (excepting  the  two 
named  above)  are  composed  of  1  part  of  Portland  cement,  3  of  sand,  3  of  gravel,  4 J 
of  crushed  stone.  All  exposed  faces  and  top  surfaces  are  finished  with  Portland 
cement  mortar  mixed  1  part  cement,  2  parts  sand.  In  all  the  large  masses  of  con- 
crete large  granite  stones  and  bowlders,  picked  up  from  grounds  here,  are  being 
embedded. 

The  concrete  mixer  and  other  plant  used  in  doing  this  work  is  the  same  described 
in  my  annual  report  for  fortification  construction  at  this  place  during  1898  and  1899. 

The  cement  being  used  is  Hoffman  Rosendale  natural  and  Giant  American  Port- 
land. Both  kinds  were  systematically  tested  for  weight,  fineness,  tensile  strength, 
time  of  setting,  and  soundness. 

The  gravel  came  from  Lone  Island  Sound,  near  WiUets  Point,  .and  the  crushed 
stone  from  Clinton  Point,  on  the  Hudson  River.  They  are  of  the  same  quality  and 
described  in  my  annual  report  of  1898. 

The  sand  is  m>m  Tripps  bank  in  Fairhaven  about  1  mile  northerly  from  the  New 
Bedford-Fairhaven  Bridge.  Samples  of  the  sand  were  tested  during  delivery.  It 
is  fairly  sharp  and  of  the  following  texture: 

Per  cent. 

Voids,  of  volume 30 

Heldby  aNo.  20sieve 54 

Passed  by  No.  20  and  held  by  No.  30 19 

Passed  by  No.  30  sieve 25 

Loam • 2 

In  building  the  emplacement  the  concrete  is,  so  far  as  possible,  being  placed  in 
layers  and  not  in  sections.  It  is  mixed  rather  wet,  but  not  so  as  to  quake.  All 
otner  details  of  the  work  are  conducted  about  as  described  for  similar  work  in 
annual  report  of  1898. 


Labor.       Materials.       Total. 


Clearing  Bite  and  staking  out  work , 

Moving  and  erecting  derricks,  laying  track,  etc. . . 

Tools  and  repairs  to  plant 

l^ater  supply 

Excavation  for  foundation 

Materials,  framing  and  erecting  concrete  forming. 

Materials  for  concrete 

Testing  cement 

Concrete  construction 

Lighting  and  speaking-tube  systems 

Drainage  system  in  place 

I-beams  for  ceilings 

Asphalt  waterproofing 

Anchor  bolts  and  plates  for  gun  carriages 

Embankments 

Watching  plant 

Miscellaneous 


Total. 


$19.40 

815.49 

117.61 

111.80 

204.20 

649.85 

622.77 

166.91 

,816.91 

16.00 

15.60 

25.40 


28.40 

85.00 

,112.60 


4,695.84 


9456.92 

166.75 

89.00 

893.01 

6,979.59 


93.26 
66.18 
164.46 
841.82 
103.50 
157. 18 
50.05 


84.60 


119.40 
815.49 
673.63 
278.55 
243.20 

1,542.86 

7,502.36 
155.91 

1,410.17 
81.18 
180.06 
867.22 
103.50 
157. 18 
78.45 
as.  00 

1,197.10 


7,695.27    14,291.11 


Digitized  by  VjOOQIC 


794         REPORT   OP   THE   CHIEF   OP   ENGINEERS,  U.  S.  ARMY. 

The  progress  of  this  emplacement  may  be  more  clearly  indicated  by  the  following 
chronological  table: 
Construction  of  emplacement  authorized  September  15,  1899. 
Advertisements  for  material  issued  September  15,  1899. 
Excavation  for  foundation  commenced  October  11,  1899. 
Placing  concrete  for  foundation  commenced  October  15,  1899. 
Three  hundred  linear  feet  of  water-supply  pipe  laid  in  November,  1899. 
Work  closed  for  winter  in  November,  1899. 
Readvertised  for  materials  in  March,  1900. 
Received  stone,  gravel,  sand,  etc.,  in  April,  1900. 
Received  Portland  cement  May  21,  1900. 
Commenced  erecting  concrete  forming  May  11,  1900. 
Resumed  placing  concrete  June  16,  1900. 
The  placing  of  concrete  is  now  in  progress. 

Mining  casemate. — Under  the  provisions  of  the  act  of  May-  7,  1898, 
it  is  proposed  to  construct  a  mining  casemate.  Plans  and  estimates  for 
this  work  were  submitted  in  March  and  approved  by  the  Chief  of 
Engineers,  under  date  of  May  31, 1899.  Slightly  modified  plans  were 
submitted  in  June,  to  embooj'^  changes — with  a  view  to  securing  dry- 
ness— recommended  by  The  Board  of  Engineers,  and  said  plans  were 
approved  on  the  24th  of  June.  An  allotment  of  $13,500  from  the 
above-mentioned  act  was  made  for  construction  under  date  of  May  31, 
1899.     Up  to  June  30, 1899,  no  active  field  work  had  been  undertaken. 

During  the  year  active  work  was  commenced  early  in  July,  and 
by  the  end  of  the  calendar  year  all  construction  work  was  completed 
except  the  lining  of  the  casemate — left  unfinished  to  watch  progress  of 
dampness.  Owing  to  the  location,  no  earth  excavation  was  necessary 
for  the  casemate  proper,  but  480  cubic  yards  of  earth  were  removed 
for  the  cable  conduit.  Considerable  cutting  had  to  be  done  through 
the  thick  masonry  and  concrete  work  of  the  old  fort  for  the  needed 
door  and  window  openings,  etc.  About  800  cubic  yards  of  concrete 
were  used  in  the  new  walls,  conduits,  etc.,  and  480  feet  of  double- 
strength  vitrified  pipe  were  used  in  the  cable  conduit.  Throughout 
the  construction  of  this  work,  care  has  been  taken  to  make  the  case- 
mate free  from  dampness  by  means  of  air  spaces,  windows,  and  other 
precautions,  and  when  the  waterproofing  and  unfinished  lining  is 
completed,  it  is  contemplated  that  this  ena  will  be  accomplished. 

For  further  details  as  to  construction,  etc.,  attention  is  invited  to  the 
report  appended  herewith  of  Assistant  Engineer,  William  M.  Hall, 
who  was  in  immediate  charge  throughout. 

Money  statement. 

July  1, 1899,  balance  unexpended $13,500.00 

June  30, 1900,  amount  expended  during  the  year 11,820.94 

July  1, 1900,  balance  unexpended 1, 679. 06 

July  1, 1900,  outstanding  liabilitiee 60.00 

July  1, 1900,  balance  available 1,629.06 

REPORT  OP   MR.    WILLIAM   M.    HALL,    ASSISTANT  BNOINEBR. 

I  have  the  honor  to  submit  the  following  report  upon  the  construction  of  a  mining 
casemate  and  cable  way  for  the  defense  of  New  Bedford,  Mass. 

The  casemate  is  a  single  room  about  16  feet  by  17  feet  inside  of  lining,  with  a 
16-inch  air  space  between  lining  and  concrete  walls  on  three  sides  of  the  room  and 
over  ceiling.  The  concrete  and  masonry  walls  on  three  sides  are  from  13  feet  to  25 
feet  thick,  and  the  masonry  on  the  other  side  is  of  granite  and  concrete,  and  from 
5  feet  to  7  feet  thick.     Over  top  of  casemate  is  an  arch  2  feet  4  inches  thick  at 
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crown  and  on  top  of  that  a  block  of  concrete  6  feet  thick,  making  the  total  amount 
of  new  concrete  used  in  constructing  casemate  824  cubic  yards. 

The  casemate  on  the  northerly  side  (the  side  not  accessible  by  projectiles  from 
sea)  is  fitted  with  a  door  and  three  windows.  The  openings  were  cut  through  the 
wall.  At  the  window  openings,  the  wall  was  made  of  hard  olue  Maine  granite  4  feet 
4  inches  thick,  and  at  the  door  opening,  of  granite  and  concrete  7  feet  tnick.  These 
door  and  window  openings  are  covered  with  3-inch  outside  shutters  of  pine.  In 
placing  concrete  for  walls  of  casemate  it  was  necessary  to  cut  several  openings  through 
the  floor  of  the  old  work.  The  material  encountered  was,  beginning  at  top,  4 
inches  of  flagging  stone  underlaid  with  from  8  inches  to  36  inches  or  more  of  con- 
crete, which  was  supported  by  brick  arches  16  inches  thick. 

The  cable  way  extends  from  floor  of  casemate  to  edge  of  sea.  In  preparing  to 
lay  conduit  out  from  casemate  it  was  necessary  to  cut  through  lower  floor  of  the 
ola  fort  and  through  the  foundation  wall  below  ground.  In  cutting  through  foundar 
tion  wall  for  conduit  opening  the  wall  was  foimd  to  be  composed  of  2  feet  of  Maine 
granite  backed  with  7  feet  of  Portland  cement  concrete,  making  a  wall  9  feet  thick. 

As  stated  above,  the  old  arch  forms  the  masonry  ceiling  of  mining  casemate,  and 
one  side  of  casemate  is  formed  of  the  old  masonry.  Before  starting  the  construction 
of  casemate,  this  ceiling  and  wall  were  very  wet  after  rain  storms  and  during  the 
spring  season.  In  placing  concrete  over  casemate  special  care  was  taken  to  cut  the 
rain  water  off  and  turn  it  away  from  the  interior  of  casemate. 

After  cutting  the  doorway  for  casemate  we  discovered  that  in  damp  or  wet  weather 
water  percolated  through  the  wall  along  the  surface  between  the  granite  and  con- 
crete filling,  causing  a  continuous  drip  m  this  doorway  during  damp  weather,  and 
also  at  one  point  between  door  and  window  causing  dampness  on  face  of  granite  wall. 

On  account  of  this  dampness  it  was  decided  in  October  not  to  complete  the  inside 
lining  till  the  summer  of  1900,  thereby  leaving  the  ceiling  and  other  masonry  exposed 
so  as  to  see  clearly  the  effect  of  the  spring  weather.  The  spring  thaw  and  rains  did 
not  produce  any  dampness  on  ceiling  or  on  new  concrete  walls,  but  it  produced  much 
dampness  in  doorway  and  on  face  of  granite  between  door  and  windows.  As  it  has 
not  yet  been  decided  what  remedy  is  to  be  applied  to  stop  this  dampness,  the  case- 
mate is  not  yet  entirely  finished. 

It  is  accessible  by  tnree  manholes  and  the  two  ends.  It  is  built  of  concrete  and 
has  an  opening  of  2J  feet  wide  by  3J  feet  high  from  floor  of  casemate  to  the  first 
manhole.  24  fetet  distant.  From  the  first  manhole  to  the  sea  end,  480  feet,  it  is  of 
24-inch  double-strength  vitrified  pipe.  Each  2J-foot  piece  of  this  pipe  was  guaran- 
teed to  stand  a  load  of  20,000  ^unds  when  placed  between  two  wooden  blocks  18  by 
24  inches  and  shaped  to  the  pipe. 

The  pipe  is  laid  on  a  uniform  grade  from  first  manhole  (inside  bore  elevated  3  feet 
above  mean  low  water)  to  sea  (inside  bore  elevated  0. 1  above  mean  low  water).  The 
conduit  orifice  at  sea  end  is  covered  by  a  water  gate  to  stop  the  entrance  of  sand  and 
drift. 

The  rate  of  progress  upon  these  structures  is  indicated  by  the  following  chronolog- 
ical table: 

Commenced  work  July  6,  1899. 

Commenced  placing  concrete  for  casement  walls  August  16,  1899. 

Completed  placing  concrete  for  casement  walls  September  15,  1899. 

Commenced  laying  24-inch  pipe  conduit  for  cable  way  September,  18,  1899. 

Completed  laymg  24-inch  pipe  conduit  for  cable  way  September  30,  1899. 

Completed  covenng  pipe  ana  cleaning  up  grounds  October  18,  1899. 

Stopped  work  on  lining  casemate  October  20,  1899. 

Completed  doors,  winoows,  and  outside  shutters  December  9,  1899. 

Compteted  water  supply  November  20,  1899. 

Total  expense  on  account  of  the  work  is  as  follows: 


Material. 


labor. 


Total. 


Cuttinff  openings  through  granite  and  concrete  walls  fo^  doors, 
windows,  and  conduit. 

Erecti  ng  concrete  walls 

Making  and  placing  doors,  windows,  and  shutters,  and  putting 
in  lining. 


Lafing  pipe  and  putting  in  mantiole  for  water  supply 

Miscellaneous  chaiges 

Kxcavating  for  and  laying  cable  conduit 

Testing  cement 

Watching  and  maintaining  casemate  and  mining  equipment. 


Total 


S25.93 
2,31».»5 

270.29 
198.05 
187.76 
739.68 


3,741.66 


$1,506.41 
8,623.69 

331.14 
02.88 

617.77 

1,?25.39 

60.00 

220.00 


8,129.28 


$1,534.34 
5,943.64 

601.43 
250.93 
805.53 
2,465.07 
60.00 
220.00 


11,870.94 
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The  only  work  remaining  to  be  done  on  these  structures  is  the  putting  on  of  water- 
proofing so  as  to  exclude  the  water  from  casemate,  and  then  completmg  the  lining 
of  casemate. 

Cable  tank. — Under  the  provisions  of  the  act  of  Congress  approved 
May  7,  1898,  for  "  Torpedoes  for  Harbor  Defense,''^  the  Chief  of 
Engineers,  under  date  oi  November  6,  1898,  directed  that  plans  and 
estimates  be  submitted  for  the  construction  of  a  concrete  cable  tank 
for  the  wet  storage  of  torpedo  cable.  Plans  and  estimates  for  con- 
structing a  cable  tenk  23  feet  by  15  feet  were  submitted  and  approved 
in  December,  1898,  and  on  the  17th  of  the  same  month  $3,400  was 
allotted  from  the  above-mentioned  act  for  construction.  Up  to  June 
30,  1899,  the  site  for  tank  had  been  staked  out,  the  excavation  of  pit 
for  the  tank  almost  completed,  and  the  necessary  drainpipe  laid  from 
the  pit  to  edge  of  the  sea. 

During  the  year:  Work  in  progress  at  the  beginning  of  the  year 
was  continued,  and  by  the  middle  of  October  all  construction  work  and 
appliances  were  completed  and  the  submarine  cable  on  hand  at  this 
point  stored  in  the  tank  before  the  middle  of  November.  No  other 
work  was  done  during  the  year  save  that  of  maintenance. 

This  work  was  in  tne  immediate  charge  of  Assistant  Engineer  Will- 
iam M.  Hall.  For  details  of  consti'uction  and  cost,  see  his  report, 
appended  herewith. 

Money  statemertt, 

Julyl,  1899,  balance  unexpended $3,324.05 

June  30,  1900,  amount  expended  during  the  year 3,292.38 

Julyl,  1900,  balance  unexpended  and  available 31.67 

REPORT  OP  MR.  WILLIAM   M.  HALL,    ASSISTANT   ENGINEER.    ' 

I  have  the  honor  to  submit  the  following  report  upon  the  construction  of  one  cable 
tank  and  appliances  at  New  Bedford,  Mass.,  for  the  fiscal  vear  ending  June  30, 1900. 

The  entire  outfit  consists  of  a  concrete  tank  7  feet  deep  by  23  feet  long  by  16  feet 
wide  inside;  a  IJ-inch  water-supply  pipe,  an  8-inch  iron  blow-off  pipe,  an  outside 
tramway  track  of  30-inch  gauge,  a  car  for  transferring  cables  from  wnarf  to  tank,  a 
cable  transfer  and  a  cable  traveler  for  hoisting  and  transferring  cables  from  car  to 
tank,  and  a  house  covering  tank,  transfer,  traveler,  etc. 

When  I  made  my  last  annual  report,  the  material  for  the  work  was  being  received, 
the  blow-off  pipe  laid,  the  excavation  for  tank  made,  and  preparation  for  commen- 
cing the  concrete  work  under  way. 

The  rate  of  progress  upon  the  structure  is  indicated  by  the  following  chronological 
table: 

The  laying  of  blow-off  pipe  commenced  June  26,  1899. 

Concrete  and  grillage  foundation  laid  July  3,  1899. 

Concrete  walls  were  placed  July  8,  1899. 

Forming  timbers  outside  of  wafts  removed  July  14,  1899. 

Building  over  tank  commenced  on  July  15,  1899. 

Cable  traveler  and  transfer  commenced  August  7,  1899. 

Tank  house  and  transfer  completed  September  30,  1899. 

Traveler  completed  November  6,  1899. 

The  tramway  track  to  tank  and  grading  about  tank,  etc.,  completed  October  14, 1899. 

The  sowing  of  grass  seed  completed  October  18,  1899. 

Three  cables  were  stored  in  tank  November  11,  1899. 

From  tank  to  seashore  the  8-inch  blow-off  pipe  was  laid  in  a  ditch  from  1  foot  to  5 
feet  deep.  The  sea  end  of  this  pipe  is  about  2  feet  above  bottom  of  sea.  The  li-inch 
water-supply  pipe  was  laid  in  a  trench  from  3  to  3}  feet  deep.  It  is  fitted  with  a 
IJ-inch  gate  valve  for  turning  ob  and  off  the  water,  and  a  1-inch  gate  valve  for 
enaptying  the  pipe. 

The  floor  of  the  tank  is  at  an  elevation  of  3  feet  above  mean  low  water  and  the 
top  of  the  side  walls  is  at  an  elevation  of  10  feet. 

The  tank  is  formed  on  a  sandy  clay  which  holds  water  almost  like  puddle.  It  ia 
firm,  but,  on  account  of  the  large  amount  of  water  which  it  always  holds,  is  easily 
penetrated  with  a  bar. 
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The  foundation  of  tank  for  floor  and  side  walls  is  composed  of  a  timber  grillage 
made  of  two  layers  of  timber  crossed  and  embedded  in  concrete.  The  lower  layer 
of  timber  is  of  10-inch  bv  10-inch  material  and  the  upper  one  of  8-inch  by  8-inch. 
The  bottom  of  this  founoation  is  at  elevation  1  foot  above  mean  low  water  and  is  2 
feet  thick. 

The  concrete  for  tank  was  mixed,  by  volume,  1  part  of  Rosendale  cement,  2  parts 
sand,  2  parts  gravel,  3  parts  crushed  stone.  The  facing  was  composed  of  1  part  Port- 
land cement,  z  parts  of  sand. 

The  ground  about  tank  was  nicely  graded  and  sown  with  lawn  grass.  In  grading, 
the  level  of  earth  just  outside  of  tank  is  1  foot  below  top  of  tank.  From  that  eleva- 
tion it  slopes  down  gently  in  all  directions. 

The  quantities  of  work  done  are  as  follows: 

8-inch  iron  pipe  laid linear  feet..  274 

l}-inch  iron  pipe  laid do 329 

Riprap  stone  about  sea  end  of  8-inch  pipe cubic  yards..  124 

£xcavation  for  foundation  of  tank do 398 

Grillage  timber  in  foundation  of  tank feet  B.  M..  2,790 

Natural  cement  concrete  in  foundation  and  walls cubic  yards. .  157 

Portland  cement  facing  for  floors,  inside  and  top  of  walls do 21 

Fla^ine  for  steps  to  doorway square  feet. .  38 

Vitnfiea  pipe  for  overflow  and  drainage,  3-inch Imear  feet. .  24 

Vitrified  pipe  for  overflow  and  drainage,  d-inch do 48 

Manholes  to  water  supply 1 

Building  over  tank: 

Lumber  in  building feet  B.  M..  8,312 

Shingles number..  10,000 

Doors do 2 

The  total  expense  on  account  of  the  entire  work,  including  the  small  amount 
expended  before  June  30,  1899,  is  as  follows: 


Material, 
tools,  etc. 


Labor. 


Total. 


Tools  and  plant,  additions  and  repairs 

S-inch  iron  drainpipe  for  tank  in  place 

li-inch  water-supply  pipe  in  place 

Elzcavation  for  tank  foundation 

Foundation  grilla^  in  place 

Concrete  forming  timbere,  framing,  erecting,  and  removing  . 

Mixing  and  placing  concrete 

Overflow  pipe,  dr^nage  of  rounds,  etc 

Tank  house,  erecting,  painnng,  etc 

Stone  doorstep  in  place 

Tramway  track 

Traveler  track 

Transfer  and  traveler 

Traveler  hoist 

FUl  about  tank,  grading,  etc 

Sowing  the  ground  with  grass  seed 

Purchasing  and  inspecting  material 

Watching  plant  and  excluding  public  from  grounds 

Storing  cables 

Maintenance  and  watching  tank  and  cables 


1102.99 
218.74 
176.63 


17.70 
*896.'47' 


101.62 
116.00 


187.00 
126.88 

91.10 
259.74 

25.00 
178.56 
193.16 

15.00 
402.74 

28.15 

82,50 

20.60 
152.55 

80.00 
287.10 

20.00 
100.00 
104.60 

18.00 
172.00 


$139.99 
840.12 
267.78 
259.74 

25.00 
178.56 
210.86 

15.00 
798.21 

28.16 

82.50 

20.60 
254.17 
146.00 
237.10 

20.00 
100.00 
104.60 

18.00 
172.00 


Total. 


1,124.15 


3,368.38 


Nearly  all  the  materials  used  in  making  the  concrete  were  materials  left  over  from 
the  construction  of  the  emplacement  for  8-inch  rifles.  The  tank  has  been  in  service 
for  storing  cables  since  November  11,  and  has  given  no  trouble,  and  has  caused  no 
expense  for  repairs.  All  the  parts  perform  the  service  required  with  entire  satisfac- 
tion. 

InstaUoMon  ofrcmge  cmd  position  finder. — Under  date  of  June  27, 
1900,  authority  was  received  and  an  allotment  of  $25  made  from  the 
appropriation  for  ''Gun  and  Mortar  Batteries,'^  act  of  July  7,  1898, 
for  the  installation  at  this  post  of  a  "type  B"  range  finder.  Up  to 
the  close  of  the  year  no  work  had  been  done,  because  the  location  for 
this  finder  had  not  been  definitely  decided  upon. 

Money  statement. 

Amount  allotted $26.00 

July  1, 1900,  balance  unexpended  and  available 25. 00 
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Preservation  and  repair, — On  April  22,  1899,  an  estimate  was  sub- 
mitted for  the  preservation  and  repair  of  the  works  on  this  reserva- 
tion up  to  June  30, 1900,  and  under  date  of  June  9, 1899,  an  allotment 
of  $400  from  the  act  of  March  3, 1899,  was  made  therefor,  but  up  to 
the  end  of  the  year  no  work  had  been  done  under  this  allotment. 

Under  date  of  July  29, 1899,  authority  was  received  and  an  allot- 
ment of  $160  made  from  the  above-mentioned  act  to  correct  damp- 
ness in  the  rooms  of  the  new  8-inch  gun  emplacements  at  this  place, 
but  no  work  of  this  nature  was  done  during  the  year. 

Under  date  of  August  1,  1899,  authority  was  received  and  an  allot- 
ment of  $260  made  from  the  appropriation  for  "  Preservation  and 
Repair  of  Fortifications,"  act  of  March  3,  1899,  for  the  storage  and 
care  of  mining*  material  for  defense  of  New  Bedford  Harbor,  Massa- 
chusetts. Under  this  head  all  submarine  mining  material  received  at 
this  point  during  the  past  and  present  fiscal  year  was  carefully  wat<?hed 
and  maintained  m  good  condition.  The  regular  semiannual  inspec- 
tion of  all  submarine  mining  material  at  this  place  was  made  the  lat- 
ter part  of  May  and  report  thereon  submitted  June  8, 1900.  Under 
date  of  June  21, 1900,  the  sum  of  $350  was  allotted  from  the  appropri- 
ation for  *' Preservation  and  Repair  of  Fortifications"  ($234.43  from 
the  act  of  March  3, 1899,  and  $115.57  from  the  act  of  May  25, 1900)  to 
be  applied  to  wiring  the  mining  casemate  at  this  post,  and  for  the 
care  and  preservation  of  the  torpedo  material  pertaimng  to  the  defense 
of  New  Bedford  for  the  fiscal  year  ending  June  30, 1901. 

Under  date  of  June  13, 1900,  an  allotment  of  $420  was  made  from 
the  appropriation  for  ''Preservation  and  Repair  of  Fortifications,"  act 
of  may  25, 1900,  for  necessary  miscellaneous  repairs  needed  at  this 
post  up  to  June  30, 1901. 

Money  statements, 

PRESERVATION   AND   REPAIR. 

July  1, 1899,  balance  unexpended $400.00 

Amount  allotted  since 420.00 

July  1, 1900,  balance  unexpended  and  available 820.00 

DAMPNESS  IN   BATTERIES. 

July  1, 1899, balance  unexpended $150.00 

July  1, 1900,  balance  unexpended  and  available 150.00 

STORAGE  AND  CARE  OF  MINING    MATERIAL. 

Amount  allotted $600.00 

June  30, 1900,  amount  expended  during  the  year $246.  71 

Amount  restored  to  appropriation 3.29 

250.00 

July  1,1900,  balance  unexpended  and  available 350.00 

NARBAGANSETT  BAY,    BHODE   ISLAND. 

Marta/r  hatteryfor  sixteen  IS-inch  mortars. — ^This  work,  constructed 
under  the  provisions  of  the  act  for  "Gun  and  Mortar  Batteries," 
approved  June  6,  1896,  was  completed  in  1898,  having  been  turned 
over  to  the  garrison  for  use  and  care  on  June  6  of  that  year. 

During  the  past  fiscal  year:    All  Engineer  Department  work  at  this 
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battery  during  the  year,  consisting  of  constructing  ventilating  shafts, 
building  shelters  for  projectiles,  care  of  storage-battery  plant  for 
electric  lighting,  and  minor  repairs,  etc.,  was  done  with  preservation 
and  repair  funds,  for  further  details  of  which  attention  is  invited  to 
report  for  ''Preservation  and  Repair,"  herewith. 

The  four  vertical  ventilating  shafts,  built  at  the  ends  of  the  traverse 
galleries,  have  greatly  reduceS  the  dampness  in  the  ^lleries  and  mag- 
azines. They  are  each  2  feet  in  diameter,  lined  with  artificial  stone 
pipe,  and  asphalted.  £ach  has  a  weather  ventilator  on  top  to  keep 
out  snow  and  rain,  and  can  be  closed  at  the  bottom  in  winter  when 
necessary. 

Under  date  of  June  9,  1900,  the  storage-batterv  plant  for  electric 
lighting  was  formally  transferred  to  the  garrison  for  use  and  care. 

Money  statement. 

July  1,  1899,  balance  unexpended $70.92 

June  30,  1900,  amount  expended  during  the  year 12. 51 

July  1,  1900,  balance  unexpended 68. 41 

July  1,  1900,  outstanding  liabilities 36.75 

July  1,  1900,  balance  available 21.66 

Battery  commander^a  station. — Under  date  of  April  19,  1899.  an 
estimate  was  submitted  for  construction  of  a  battery  commanaer's 
station  for  the  battery  of  two  10-inch  guns,  and  on  April  21,  an  allot- 
ment of  $2,420  was  made  from  the  appropriation  for  "  Gun  and  Mortar 
Batteries,"  act  of  July  7,  1898,  for  construction.  At  the  beginning 
of  the  fiscal  year  preparations  were  being  made  for  commencement 
of  this  work. 

During  the  year:  The  plans  for  this  station  (modified  '* high-site" 
type)  were  approved  by  the  Chief  of  Engineers  on  September  6, 1899, 
and  construction  work  was  commenced  the  same  month.  As  work 
progressed  it  was  found  that  to  build  as  planned  would  cost  consider- 
ably more  than  the  original  estimate,  owing  to  the  character  of  the 
site  and  the  advance  in  cost  of  such  materials  as  cement  and  steel,  so 
a  revised  estimate  of  cost  was  submitted  October  9  and  approved  Octo- 
ber 13,  and  an  additional  allotment  of  $935  made  at  tne  same  time 
from  the  above-mentioned  act. 

All  the  excavation,  concrete,  grading,  carpenter  and  painting  work 
was  done  by  hired  labor,  but  the  ironwork  was  furnished  and  erected 
under  an  agreement  with  Mr.  James  H.  Tower,  of  Providence,  R.  I., 
for  $1,279. 

By  the  end  of  May  all  construction  work  connected  with  this  station 
was  completed,  and  the  same  was  transferred  to  the  garrison  for  use 
and  care  on  June  19,  1900. 

Money  stateinervt. 

July  1,  1899,  balance  unexpended $2,420.00 

Amount  allotted  since 935.00 

3,355.00 
June  30,  1900,  amount  expended  during  the  year 3, 288. 57 

July  1,  1900,  balance  unexpended 66. 43 

July  1,  1900,  outstanding  liabilities 55. 16 

July  1,  1900,  balance  available 11.27 

Digitized  by  VjOOQIC 


800         KEPORT  OP  THE  CHIEF   OP  ENGINEERS,  U.  8.  ARMY 

Cable  tank, — Under  the  provisions  of  the  acts  making  appropria- 
tions for  ''Torpedoes  for  Harbor  Defense,"  approved  June  6,  1896, 
and  March  3, 1897,  a  concrete  cable  tank  was  completed  in  April,  1898. 
Owing  to  the  partial  tilling  in  of  the  adjacent  ''basin"  by  the  Quar- 
termaster's Department,  it  oecame  necessary  to  readjust  the  discharge 
pipe  leading  from  the  cable  tank.  An  estimate  was  submitted  for 
this  work  under  date  of  November  7,  1899,  and  on  the  10th  of  that 
month  authority  was  received  and  an  allotment  of  ¥300  made  from  the 
act  of  March  3,  1897,  for  this  work. 

The  necessary  pipe  was  ordered  in  November,  and  during  December 
175  feet  of  pipe  were  received  and  laid  in  place,  completing  all  pro- 
posed work. 

MoTiey  statement. 

Amount  allotted  November  10,  1899 $30aOO 

June  30,  1900,  amount  expended  during  the  year 208.69 

July  1,  1900,  balance  unexpended  and  available 96w31 

Preservation  and  repair. — E^imates  were  submitted  in  April,  1899, 
for  preservation  and  repairs  needed  up  to  June  30,  1900,  and  in  June, 
1899,  an  allotment  of  *1^745  was  made  from  the  appropriation  for 
''Preservation  and  Repair  of  Fortifications,"  act  of  March  3,  1899, 
for  the  preservation  ana  repair  of  the  various  works  on  this  reservation. 

During  the  year  the  work  of  rebuilding  a  dangerous  portion  of  the 
parade  wall,  repairing  the  engineer  carpenter  shop,  ana  the  scraping 
and  painting  of  the  I-beams  of  the  mortar  battery  and  10-inch  gun 
battery,  in  progress  at  the  commencement  of  the  fiscal  year  under  old 
allotments,  was  completed  early  in  the  year. 

Under  date  of  July  29,  1899,  authority  was  received  and  an  aUot- 
ment  of  $245  made  from  the  appropriation  for  "  Preservation  and 
Repair  of  Fortifications,"  act  of  March  3,  1899,  for  correcting  damp- 
ness in  the  rooms  of  the  new  works,  but  up  to  the  end  of  the  fiscal 
year  no  work  of  this  nature  was  done  under  said  allotment. 

A  ventilating  shaft  2  feet  in  diameter  was  built  at  the  end  of  the 
second  traverse  gallery  in  the  mortar  battery  during  July  with  funds 
alreadv  on  hand. 

Under  date  of  Aug^t  1,  1899,  $500  was  allotted  from  the  appropri- 
ation for  "Preservation  and  Repair  of  Fortifications,"  act  of  March  3, 
1899,  for  storage  and  care  of  mining  material  for  defense  of  Narragan- 
sett  Bay,  Rhode  Island,  up  to  June  30,  1900.  This  class  of  work 
(based  on  Department  instructions  of  December  23,  1898)  had  been 
continued  during  the  year.  All  submarine-mining  material  intended 
for  both  entrances  of  Narragansett  Bay  (including  "Class  A"  articles 
in  air-tight  cans,  securelv  boxed),  which  was  collected  and  stored  the 
previous  year  in  the  bricK  torpedo  storehouse  and  concrete  cable  tank, 
was  carefully  watched  and  maintained  in  good  condition.  The  regu- 
lar semiannual  inspection  of  all  submarine-mining  material  was  made 
the  latter  part  of  May,  and  report  thereon  submitted  June  8,  1900. 

Under  date  of  June  21,  1900,  the  sum  of  $600  was  allotted  from  the 
appropriation  for  "Preservation  and  Repair  of  Fortifications,"  act  of 
May  25, 1900,  to  be  applied  to  wiring  the  mining  casemate  at  this  post 
ana  for  the  care  and  preservation  or  the  torpedo  material  pertaining 
to  the  defense  of  Narragansett  Bay,  Rhode  Island,  for  the  fiscal  year 
ending  June  30,  1901. 

Under  date  of  August  11, 1899,  authority  was  received  and  an  allot 
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ment  of  $250  made  to  construct  outside  shelters  for  protecting  the  pro- 
jectiles of  the  mortar  battery,  and  during  the  month  of  September  five 
shelters  were  constructed  and  painted  and  three  of  them  placed  in 
immediate  use. 

During  the  month  of  August  some  minor  repairs  were  made  to  the 
cobblestone  pavement  in  the  north  sally  port. 

Under  date  of  September  19,  1899,  authority  was  received  to  con- 
struct three  more  ventilating  shafts  in  the  mortar  battery,  and  this 
work  was  all  satisfactorily  completed  by  the  end  of  December. 

A  door  in  the  wall  leading  to  parapet  near  the  post  adjutant's 
office  was  hung,  painted,  and  suitable  lock  placed;  and  an  opening 
for  ventilating  purposes,  10  feet  wide  and  as  high  as  the  archway 
would  permit,  was  cut  through  the  partition  at  the  rear  of  squad  room 
No.  22. 

Under  date  of  December  29  authority  was  received  and  an  allot- 
ment of  $300  made  from  the  appropriation  for  "Preservation  and 
Repair  of  Fortifications,"  acts  of  May  7,  1898,  and  March  3,  1899, 
for  continuing  the  care  and  operation  of  the  electric-light  storage  bat- 
tery of  the  mortar  battery,  wnich  class  of  work  was  continued  by  the 
skilled  workmen  in  charge  of  torpedo  plant  until  said  storage  battery 
was  transferred  for  use  and  care  to  the  garrison  in  June,  1900. 

During  May,  1900,  the  parapet  around  the  new  ventilators  of  the 
mortar  battery  was  repaired  and  .the  culvert  under  the  road  at  the  east 
end  of  said  battery  cleaned  out. 

On  May  19,  1900,  an  estimate  was  submitted  for  the  preservation 
and  repair  of  the  various  works  on  this  reservation  up  to  June  30, 
1901,  and  under  date  of  June  13,  1900,  an  allotment  of  $865  made 
therefor. 

The  bill  in  equity  brought  to  have  the  true  boundary  line  of  the 
reservation  detemuned  is  still  pending  in  the  United  States  circuit 
court.  Nothing  has  been  done  in  regard  to  this  matter  during  the 
past  year. 

Money  statements, 

PRB8EKVATI0N   AND  RBPAIB. 

July  1,  1899,  balance  unexpended $6,713.09 

Amount  allotted  since 1, 165. 00 

6, 878. 09 
June  30,  1900,  amount  expended  during  the  year 5, 998. 50 

July  1,  1900,  balance  unexpended 879. 59 

July  1,  1900,  outstanding  liabilities 2.02 

July  1,  1900,  balance  available 877.57 

CARB  OF  MINING   MATERIAL,    NARRAQANSETT  BAY. 

July  1,  1899,  balance  unexpended $17. 04 

Amount  allotted  since 1,100.00 

1,117.04 

June  30,  1900,  amount  expended  during  the  year $440. 35 

Amount  restored  to  appropriation 76. 69 

. 517. 04 

July  1,  1900,  balance  unexpended  and  available 600. 00 
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SHELTERS    FOR   PROJECTILES. 

Amount  allotted $250.00 

June  30,  1900,  amount  expended  during  the  year $225. 67 

Amount  restored  to  aiipropriation 24. 33 

250.00 

PREVENTION   OF   DAMPNESS. 

July  1,  1899,  balance  unexpended $245.00 

July  1,  1900,  balance  unexpende<l  and  available 245.00 

Tiro  l'2-lnch-(pir}  nnplacemeiiU  on  nondl^nppearing carriagei^, — Under 
date  of  March  20,  1899,  an  allotment  of  $13,000  from  the  ac^t  of  May 
7,  1898,  for  "'(lun  and  Mortar  Batteries,"'  was  made  for  the  comple- 
tion of  the  two  12-inch-£^un  emplacements  which  had  been  in  course 
of  construction  since  March,  1898,  with  *•*  National  Defense ''  funds. 
For  details  as  to  woik  already  done  attention  is  invited  to  pa^e  742, 
Pali:  I,  Annual  Report  of  the  Chief  of  Engineers,  1899.  At  tne  begin- 
ning of  the  fiscal  year  this  work  was  about  90  per  cent  completed. 

During  the  year  the  earth  parapet  and  soddmg  of  slopes  were  com- 
pleted, two  pairs  of  iron  stairways  were  mounted,  foundation  for 
engine  and  dynamo  built,  the  artificial  bank  on  south  side  of  the  reser- 
vation protected  with  large  granite  stone,  the  battery  washed  with  a 
waterproofing  solution,  and  a  complete  electric  light  and  power  plant 
installed  and  satisfactorily  tested  in  all  the  requirements.  A  leak  over 
the  dynamo  room  is  being  repaired  by  "Preservation  and  Repair  of 
Fortifications ''  funds,  to  whicn  report  attention  is  invited  for  further 
details. 

The  close  of  the  fiscal  year  finds  this  work  practically  completed 
and  about  ready  to  be  transferred  to  the  artillery  branch  of  the  Army 
for  use  and  care. 

The  construction  and  repair  work  was  in  the  immediate  charge  of 
Inspector  L.  S.  Johnson,  to  whose  appended  report  attention  is  invited 
for  details  and  cost.  The  electric-light  plant  was  in  charge  of  Mr. 
Charles  B.  Raub,  as  inspector. 

Money  statement. 

July  1,  1899,  balance  unexpended .* $13,000.00 

June  30,  1900,  amount  expended  during  the  year 12, 555. 77 

July  1,  1900,  balance  unexpended 444.23 

July  1,  1900,  outstanding  liabilities 168.87 

July  1,  1900,  balance  available 275.36 

REPORT  OF   MR.  L.  8.  JOHNSON,  IN8PBCT0R. 

Under  date  of  April  25,  1898,  the  Chief  of  Engineers  directed  the  construction  of 
two  emplacements  for  12-inch  B.  L.  rifles  on  barbette  carriages  at  entrance  to  Nar- 
ragansett  Bay. 

At  the  coinmenaMuent  of  the  present  fiscal  year  the  battery  was  nearly  completed, 
the  installation  of  the  electric-light  plant  and  a  few  minor  details  only  remaining  to 
be  done. 

A  full  report  of  the  details  of  construction  will  be  found  in  the  Report  of  the  Chief 
of  En^neers  for  1899,  Part  1,  page  742,  to  which  attention  is  invited. 

During  the  rtscal  year  the  shaping  and  tamping  of  the  earth  parapet  in  the  rear  ol 
the  battery  was  ^-ompleted  and  the  slopes  covert  with  sod,  915  sc^uare  yards  being 
used.  This  8o<l,  a*«  well  as  that  reported  in  the  last  fiscal  year,  ha\ing  l)een  laid  dur- 
ing dry,  hot  monthts,  retjuired  daily  watering  and  much  attention,  but  is  all  growing 
nicely  now. 

The  two  pairs  of  iron  stairways  were  mounted,  a  few  yards  of  concrete  laid,  198  cubic 
yanls  of  RtK^endaie  an<l  19  yards  of  Portland  concrete  and  17  yards  of  Portland  hicins 
being  ufle<l  in  completing  the  road wav  and  in  engine  and  dynamo  fomidations  and 
in  backing  for  the  epaulement  wing  wall,  the  hand  rails  were  completed,  the  I-beams, 
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trolley  tracks,  trolleys,  lifte,  stairs,  hand  rails,  doors,  etc.,  were  painted,  the 
machinery,  pipe,  and  plant  in  general  was  cleaned  and  put  in  first-class  condition, 
the  costs  of  which  are  re^rted  under  the  proper  heads  in  the  summary  of  cost. 

The  sea  began  making  inroads  on  the  artificial  bank  on  south  side  of  the  reserva- 
tion,, and  to  prevent  huther  encroachment  1,025  cubic  yards  of  large  granite  stones 
were  quarried  and  placed.  This  was  easily  and  cheaply  done,  owing  to  the  proxim- 
ity of  the  stone,  the  quarry  derrick  being  able  to  deposit  the  stone  in  place.  The 
protection  seems  adequate,  since  no  further  inroads  have  occurred. 

The  entire  battery  was  washed  with  the  waterproofing  solution  recommended  in 
letter  of  the  Chief  of  Engineers  dated  June  20,  1899.  As  the  battery  was  already 
practically  dry,  no  effect  has  been  observed. 

The  carriages  and  guns  were  scraped  and  sandpapered  and  painted  with  the  regu- 
lation colors.  In  addition  they  have  been  traversed  somewhat  each  day  and  kept  thor- 
oughly protected  from  the  weather  by  a  free  use  of  petrolatum.  They  are  now  in 
first-class  condition.  Racks  were  forged  and  mounted  for  storage  of  sponges  and 
rammers.    The  shot  trucks  and  trays  were  painted,  etc. 

The  stone-filled  head  of  the  dock  is  inclmed  to  settle  into  the  mud,  which  has 
made  it  necessary  to  resurface  it  several  times.  The  dock  was  constructed  with 
the  expectation  of  building  a  permanent  stone  wall  about  it,  sheet  piling  of  only  suf- 
ficient size  to  last  a  year  or  two  being  used  to  retain  the  stone  with  which  it  was 
filled.  This  filling  was  made  more  clieaply  than  would  be  possible  at  any  other 
time,  as  it  was  carted  directly  from  the  excavation  of  the  emplacements  at  no  addi- 
tional cost  to  the  Department,  thereby  saving  at  least  $5,000.  The  dock  sides  and 
top  now  show  signs  of  weakness  and  will  require  attention  in  the  near  future. 

During  the  year  the  contract  for  supplying  and  installing  an  electric-lighting  plant 
was  awarded  to  the  New  Jersey  Foundry  and  Machine  Company.  This  has  oeen 
fully  mounted  and  has  been  satisfactorily  tested  in  all  the  requirements.  The  plant 
consists  essentially  of  a  13  horsepower  Homsby-Akroyd  kerosene  engine,  an  E<ldy 
7i-kilowatt  direct-current  generator,  60-cell  storage  battery  of  the  chloride  accumu- 
lator type,  large  slate  switehboard,  panel  board,  navy  standard  wire  circuits,  ventilat- 
ing fans,  nring  plugs,  lamps,  etc. 

CoHt  recapitulation . 

Plant,  all  new  and  complete $7, 347. 00 

Buildings,  temporary 837. 00 

Dock,  timber,  stone-filled 6, 349. 00 

Mountinj^  and  care  of  plant w 2, 355. 00 

Supervision  and  office  expenses  (including  Newport  office) 10, 349. 00 

Excavation,  granite,  13,700  cubic  yards,  at  $1.56 21, 377. 00 

Embankment,  13,080  cubic  yards,  at  $1.29  (  =  $1.13  4  $0.16) 16, 859. 00 

Sod,  3,756  square  yards,  at  53  cents  ( =  37 J  cents  -f  15 J  cents) 1, 983. 00 

Drainage,  944  linear  feet,  at  63  cents 593.00 

Forms,  at  49  tents  per  cubic  yard  of  concrete 4, 485. 00 

Crushed  stone,  176  cubic  yards,  at  $1,92 338. 00 

Rosendale  concrete,  7,690  cubic  yards,  at  $4.69 36, 115. 00 

Portland  concrete  (including  surfaces  trowel  finished) ,  941  cubic  yards, 

at  $7.40 6,960.00 

Portland  facing,  570  cubic  yards,  at  $15.64 8, 915. 00 

Mass  stone,  750  cubic  yards,  at  $3. 10 2, 318. 00 

Gun,  anchor,  and  ringbolts,  5,162  pounds,  at  3.8  cents 199. 00 

Light  and  communication 5, 886. 19 

Asphalt  roofs,  740  square  yards,  at  88  cents 653. 00 

Cranes,  4,  at  $98  each 392. 00 

Doors,  hinges,  locks,  ete.,  21,  at  $51.33  each 1, 078. 00 

Steel  I  beams,  68,715  pounds,  at  2.1  cents 1,451.00 

Lifts,  2sets,  at  $848.50  per  set 1,697.00 

Trolleys  and  track,  471}  linear  feet,  at  $2.72 1, 286. 00 

Water  mains,  1,100  linear  feet,  at  $1.06 1, 170. 00 

Ladders,  4  sets,  at  $41  per  set 164. 00 

Hand  rails,  223  linear  feet,  at  $1 .  74 388. 00 

Stairs,  2  sets,  at  $3. 10  per  set 620. 00 

Mounting  guns  and  carriages,  2,  at  $542.60  each 1 ,  085. 20 

Care  of  same,  painting,  etc.,  at  $470.34  each 940. 67 

Riprap,  1,025  cubic  yards,  at  $1.11 1, 129.  00 

Waterproofing,  lye  and  alum  solutions,  455  squares,  at  80  cents  per  sciuare.  364. 00 

Preservation  and  repair 695. 25 

Total  cost 146,378.31 
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After  remaining  dry  through  two  winters  a  leak  became  noticeable  in  the  ceiling 
of  the  engine  room  immediately  over  the  switchboard.  A  special  allotment  has 
been  made  from  appropriation  for  *' Preservation  and  Repair  of  Fortifications"  to 
corret't  this,  which  wort  is  now  in  progress. 

Nothing  further  remains  to  be  done  except  to  resurface  the  dock  and  grade  ihe 
grounds. 

Emphieemeiits  for  Utjo  15-pounder  rapid-fire  g^ins, — Under  the  pro- 
visions of  the  deficienev  ai*t  of  Congress,  approved  July  7,  1898,  the 
Chief  of  Engineers,  under  date  of  October  24, 1898,  directed  that  sites 
be  selected  and  plans  and  estimates  submitted  for  the  construction  of 
emplacements  on  which  to  mount  two  15-pounder  rapid-fire  guns  on 
balanced-pillar  mounts.  Said  plans  and  estimates  were  submitted  and 
approved  in  March,  1899.  and  an  allotment  of  $11,065  from  the  above- 
mentioned  act  made  for  tneir  construction. 

At  the  beginning  of  the  fiscal  year:  Work  was  commenced  in  Aprii, 
1899,  and  at  the  beginning  of  the  present  fiscal  year  this  work  was 
practically  conapleted.  For  details  of  work  done  up  to  June  30, 1899, 
sec  page  741,  Part  I,  Annual  Report  of  the  Chief  of  Engineers  for 
1899. 

During  the  fiscal  year:  The  small  amount  of  concrete  and  embank- 
ment work  remaining  to  be  done  was  completed  early  in  the  year. 
The  main  stairs  and  stairs  to  the  ma^zine  were  built,  and  slopes  sod- 
ded, the  battery  wired  for  electric  lighting,  surfaces  washed  with  a 
wateiproofing  solution,  and  other  deteils  done,  completing  all  work 
but  the  constiTiction  of  the  loading  platform  and  mounting  of  guns, 
which  work  awaits  the  arrival  of  tne  guns  and  mounts. 

This  work  was  in  the  immediate  charge  of  Inspector  L.  S.  Johnson 
throughout.  For  details  as  to  the  construction  and  cost  attention  is 
respectfully  invited  to  his  report  appended  herewith: 

Mtmey  statettienL 

July  1,  1899,  balance  unexpendwl $6, 738. 87 

AUotteti  Bince 400.00 

7, 138. 87 
June  30,  1900,  amount  expended  during  the  year 6, 399. 62 

July  1,  1900,  balance  unexpended 739.25 

July  1,  1900,  outstanding  liabilities 234.00 

July  1,  1900,  balance  available 505. 25 

REPORT   OF   MR.    L.    8.    JOHNSON,  INSPECTOR, 

Under  date  of  October  24,  1898,  the  Chief  of  Engineers  ordered  the  construction 
of  two  emplacements  for  3-incli  15-pounder  rapid-fire  guns  on  balanced-pillar  mounts 
at  the  entrance  to  Narragansett  Bay. 

At  the  beginning  of  the  present  fiscal  year  the  concrete  had  all  been  laid  except 
tlie  loading  i)latforma  and  wnall  (quantities  in  the  various  stairways  and  floors  of 
magazines.  A  i)ortion  of  the  foundation  till  for  the  earth  parapet  had  l)een  made  by 
fining  a  gully  with  stone.  The  drainage  (except  brass  gratmgs,  etc.),  asphalting, 
etc.,  had  been  completed,  hand  rails  partially  constructed,  and  the  doors  ready  for 
the  fittings. 

During  the  fiscal  year:  The  floors  of  the  magazines  and  open  courts,  the  top  finish 
on  wing  wall,  and  wall  finish  of  the  exposed  end  of  the  12-inch  battery,  the  main 
stairs  and  stairs  to  the  magazines,  loading  platforms,  and  lookout  were  all  completed 
early  in  the-year,  thas  finishing  all  the  concrete  except  the  loading  platforms  which 
have  awaited  the  arrival  of  the  mounts  until  the  close  of  the  year.  This  class  of 
work  was  all  trowel  finish,  and,  while  requiring  but  small  quantities  of  material, 
added  considerably  to  the  cost. 
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Seven  hundred  and  fifty-three  cubic  yards  of  earth  were  placed  in  the  parapet,  the 
earth  being  furnished  by  contract  at  $1.13  per  cubic  yard,  on  the  work,  the  tamping 
and  shaping  being  done  by  day  work.  This  seems  quite  a  price  to  pay  for  earth; 
but  as  it  was  necessary  to  cart  it  nearly  2  miles  from  valuable  ouilding  lots,  it  is  not 
excessive.  It  was  thoroughly  rammed  in  horizontal  layers  and  also  thoroughly 
flushed,  and  is  a  firm  compact  bank. 

The  entire  surface  of  this  embankment  was  sodded,  requiring  1,276  yards,  for  which 
37i  cents  per  yard  was  paid,  to  which  the  cost  of  laying,  12}  cents,  is  to  be  added. 
This  was  machine  cut  and  was  delivered  in  rolls,  was  laid  on  the  surfaced  earth, 
tamped  to  a  good  union,  and  held  with  pegs  driven  well  into  the  earth.  It  is  all 
growing  nicely,  although  laid  in  very  hot,  dry  weather. 

The  drainage  connections,  gratings,  etc.,  were  purchased  and  put  in  place  in  all 
parts  of  the  work,  brass  fittings  being  used  about  the  magazines. 

The  battery  was  wired  for  electric  lights,  current  being  obtained  from  the  12-inch 
battery  system. 

The  door  fittings,  locks,  etc.,  were  purchased  and  the  two  doors  hung  and  painted. 

The  hand  rails  were  constructed  on  the  work,  a  portion  of  which  work  was 
reported  last  year.  They  were  also  mounted  except  the  portion  for  the  gim  i)latforms, 
which  must  await  their  comi)letion. 

The  battery  was  washed  with  the  solutions  of  lye  and  alum,  but  no  t^i)ecial  lx?n- 
efit  is  noted. 

Cost  recapiltikUion. 

Mounting  and  care  of  plant $506. 00 

Supervision  and  oflSce  expenses  (including  Newport  oflSce  pro  rata) 1, 037. 00 

Excavation,  125  cubic  yards,  at  $1.20 150.00 

Emlmnkment,  1,013  cubic  yards,  at  $1.23  ( =$1.13-f  $0.10) 1, 242. 00 

Sod  and  maintenance,  1,276  square  yards,  at  50  cents  ( =37}  -{-  12J  conts) .  638. 00 

Drainage,  155  linear  feet,  at39cents 60.00 

Forms,  at  62  cents  per  cubic  yard  of  concrete 655.00 

Rosendale  concrete,  904  cubic  yards,  at  $4.77 4,311.00 

I^ortland  concrete,  19  cubic  yards,  at$8.20 156.00 

Portland  facing  (including  trowel  work),  83  cubic  yards,  at  $13.68 1, 136. 00 

Mass  stone,  210  cubic  >;ards,  at  $1.68 353.00 

Light  and  communication 30. 10 

Asphalting  magazines,  30  square  yards,  at  93  cents 28. 00 

Doors  and  fittings,  2,  at  $51  each 102.00 

I-beams 34.00 

Handrails 90.00 

Catting  down  wing  wall 208. 00 

Total  to  June  30,  1900 10,736.10 

Upon  arrival  of  the  gun  mounts  the  loading  platforms  will  be  constructed,  gims 
mounted,  and  the  hand  rail  placed,  which  will  complete  the  battery. 

Preservation  and  repair. — It  being  noticed  this  spring  that  the 
dynamo  room  at  the  east  end  of  the  parados  showed  increasing  damp- 
ness, an  estimate  was  submitted  under  date  of  May  19,  1900,  for  the 
removal  of  the  earth  covering  and  the  concrete  roof  down  to  the 
asphalt  cover,  renewing  the  same,  and  sealing  the  end  of  the  I-beams. 
Under  date  of  June  6, 1900,  authority  was  received  and  an  allotment 
made  from  the  appropriation  for  "Preservation  and  Repair  of  Fortifi- 
cations," act  of  March  3, 1899,  to  correct  this  dampness.  At  the  close 
of  the  fiscal  year  this  work  was  in  progress.  Under  date  of  June  13, 
1900,  an  allotment  of  $225  was  made  from  the  appropriation  for 
''Preservation  and  Repair  of  Fortifications,"  act  of  May  25,  1900,  for 
necessary  miscellaneous  repairs  needed  at  this  post  up  to  June  30, 1901. 

Money  statement 

Amount  allotted  during  fiscal  year $975. 00 

July  1,  1900,  outstanding  liabilities 278.58 

July  1,  1900,  balance  available 696.42 
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Sites  for  fortiii cations  and  seacoast  defenses, — Under  the  provkions 
of  the  act  of  Congress  of  August  18,  1890,  the  Chief  of  Engineers 
United  States  Armv,  in  August,  1894,  directed  that  negotiations  be 
opened  for  the  purchase  of  certain  land  needed  for  projected  fortifica- 
tion purposes. 

It  being  found  after  a  long  period  of  negotiations  that  there  was  no 
prospect  of  securing  the  property  by  amicable  arrangements,  the  own- 
ers were  notified  in  March,  1897,  tfiat  title  on  the  part  of  the  United 
States  would  be  acquired  by  condemnation.  In  August,  1897,  and 
June,  1898,  the  Secretary  of  War  requested  the  Attorney-General  to 
institute  proceedings  for  the  condemnation  of  certain  tracts  of  land 
belonging  to  W.  T.  Richards,  B.  H.  Shoemaker,  Mary  Dame,  Lois 
Anna  Greene,  G.  Norman  Liber,  and  the  Ocean  Highland  Company, 
and  also  of  the  public  road  between  abutting  tracts,  aggregating  in  all 
about  32  acres  of  land.  Descriptions,  etc.,  of  all  this  land  were  pre- 
pared and  forwarded  to  the  United  States  attorney  in  October,  1897, 
and  June,  1898.  A  preliminary  hearing  on  the  condemnation  suit  was 
held  at  Providence,  R.  I.,  on  August  1,  1898,  and  in  March,  1899,  an 
understanding  as  to  the  price  was  reached  with  the  owners  of  the  land 
to  be  acquired  through  the  condemnation  proceedings. 

The  title  to  the  land  desired  having  finally  passed  the  administrative 
scrutiny  of  the  United  States  Attorney -General,  authority  was  received 
in  August  to  pay  into  the  registry  oi  the  United  States  circuit  court, 
district  of  Rhode  Island,  the  amount  of  the  awards  decided  upon  in 
this  case,  and  said  awards  were  paid  in  September  and  releases  obtained 
and  recorded  vesting  title  in  the  United  States. 

At  the  close  of  the  fiscal  year  a  detailed  topographical  survey  of  the 
land  acquired  was  in  progress  under  an  allotment  of  $1,000  ma^e  June 
9  from  the  appropriation  for  "Gun  and  Mortar  Batteries,"  act  of 
March  3, 1899. 

Funds  have  been  allotted  as  follows: 


August  13,  1895 $150.00 

June  13,  1896 100.00 

July  1,  1896 7,800.00 

July  14,  1896 115,731.20 

July  16,  1896 500.00 


September  19,  1896 $10,500.00 

August  17,  1899 66,774.74 

Total 201,555.91 


Money  statements. 

CONTINXiENCIES. 


July  1, 1899,  balance  unexpended 

June  30, 1900,  amount  expended  during  the  year 

July  1, 1900,  balance  unexpended  and  available. . 


$28.60 
7.90 


20.70 


PrRCHASE  OF   LAND. 


July  1, 1899,  balance  unexpended 134,031.9) 

Amount  allotted  since 66,  774.  74 


200,805.94 
June  30, 1900,  amount  expended  during  the  year 200,805.94 


SURVEY. 

Amount  allotted 1,000.00 

July  1,1900,  outstanding  liabilities 215.58 


July  1, 1900,  balance  available. 


784.42 
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In  May,  1807,  authority  was  received  to  make  a  survey  of  another 
site  with  a  view  to  determining  whether  there  will  bo  sufficient  room 
for  mounting  the  guns  recommended  by  The  Board  of  Engineers. 
This  surv^ey  was  made  during  March  and  April,  1899,  and  map  of 
same  platted.  A  report  as  to  the  quantity  and  price  of  land  required 
at  this  place  was  submitted  for  Departmental  action  under  date  of 
May  1,  1899.  In  June,  1899,  information  was  received  that  the  land 
desired  would  be  obtained  by  condemnation  proceedings,  and  during 
the  same  month  full  description  of  the  lana  wa^  forwarded  to  the 
United  States  district  attorney  for  his  action. 

During  the  year:  Negotiations  havang  progressed  toward  an  early 
settlement  of  this  case,  a  provisional  allotment  of  $00,000  was  made 
November  24,  1899,  from  th6  appropriation  for  ''Sites  for  Fortifica- 
tions and  Seacoast  Defenses,"  act  of  March  3,  1899. 

The  title  to  the  31.67  acres  of  land  desired,  together  with  the  right 
of  way  over  a  strip  of  land  containing  about  1.35  acres,  having  been 
approved  by  the  United  States  Attorney-General,  authority  was  granted 
bv  the  Secretary  of  War  under  date  of  June  30, 1900,  to  pay  into  the 
United  States  circuit  court,  district  of  Rhode  Island,  the  amount  of 
the  awards  in  this  case,  and  at  the  close  of  the  year  preparations  had 
been  completed  for  said  payment. 

Money  statement. 

Amount  alloted  during  fiscal  year $60, 000. 00 

July  1,  1900,  balance  unexpended  and  available (M),  000. 00 

Battery  for  three  10-inch^ guns  on  disappearing  mi^iage-^, — This 
work,  constructed  under  the  provisions  of  the  act  for  ''Gun  and  Mortar 
Batteries,"  approved  June  6, 1896,  was  completed  in  1898,  having  been 
formally  transferred  to  the  artillery  for  use  and  care  during  June  of 
that  year. 

During  the  past  fiscal  year:  The  locking  devices  to  ammunition  lifts 
of  this  battery  being  found  to  be  of  the  old  pattern  and  faulty,  six 
new  ones  were  installed  and  altered  during  July  and  August,  materials 
were  purchased  for  correcting  dampness,  and  some  poilion  of  this 
work  was  done,  exhausting  the  available  funds  for  this  batterv. 

Other  Engineer  Department  work  at  this  battery  during  the  year, 
consisting  or  care  of  storage-battery  plant  for  electric  lighting,  con- 
tinuation of  correction  of  dampness,  and  minor  repairs,  etc.,  was  done 
with  presei^vation  and  repair  funds,  for  further  details  of  which  atten- 
tion is  invited  to  report  lor  "Preservation  and  Repair"  below. 

Motley  statement, 

July  1 ,  1899,  balance  unexpended $827. 87 

June  30, 1899,  amount  exi)ended  during  the  year  : 827. 87 

Mortar  hattery  for  eight  l^-hich  mortars, — This  work  is  being  con- 
structed under  uie  provisions  of  the  act  for  ''Gun  and  Mortar  Batter- 
ies," approved  May  7,  1898.  The  following  allotments  from  this  act 
for  said  construction  have  been  made:  June  17,  1898,  $2,500;  August 
1, 1898,  $125,000,  and  on  March  5, 1900,  $15,900  was  allotted  for  com- 
pletion from  the  act  of  July  7,  1898. 

At  the  beginning  of  the  fiscal  year:  Work  of  construction  was  com- 
menced in  September,  1898,  and  at  the  beginning  of  the  fiscal  year 
this  battery  was  about  40  per  cent  completed,  the  excavation  and  drain- 
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age  for  the  main  work  having  been  practically  finished,  leaving  the 
concrete  work  well  under  way;  and  four  base  rings,  four  racers,  and 
minor  parts  of  eight  mortar  carriages  had  been  received  and  moved 
near  the  work.  For  full  and  detailed  description  of  work  done  up  to 
June  30,  1898,  see  page  737,  Part  1,  of  Annual  Report  of  the  Chief  of 
Engineers  for  1899. 

During  the  past  fiscal  year  all  steel  I-beams  were  painted  and  placed; 
the  ma^s  of  the  concrete  work  completed,  two  concrete  mixers  being 
in  use  part  of  the  time;  an  asphalt  waterproof  course  was  laid  above 
all  rooms  and  passages,  and  most  of  the  exposed  faces  of  walls  and  the 
top  surfaces  of  concrete  were  painted  with  a  waterproofing  mixture; 
all  parts  of  the  eight  mortar  carriages  received  and  mountea  ready  for 
the  guns;  about  32,000  cubic  yards  of  earth  were  taken  from  adjacent 
borrow  pits  and  used  for  forming  the  parapet  and  traverses,  and  sod- 
ding of  slopes  practically  finished.  The  battery  is  now  about  95  per 
cent  completed,  there  remaining  to  complete  the  paving  in  roadways 
and  pits,  placing  of  trolley  system  (under  an  agreement  made  in 
November),  the  finishing  of  the  approach  road,  the  repainting  of  doors, 
exposed  I-beams,  etc.,  and  the  hauling  up  and  mounting  of  the  eight 
mortars  when  they  are  received  from  the  Ordnance  Department. 

This  work  was  in  the  immediate  charge  of  Lieut.  K.  P.  Johnston, 
Corps  of  Engineers,  throughout  the  year.  For  further  details  in  con- 
nection with  the  work,  attention  is  invited  to  his  appended  report. 

Contracts  in  force. 


Materials. 

Contractor. 

Date  of  ap- 
proval. 

To  commence. 

To  complete. 

Crushed  stone 

Roscndalo  cement. . . 
Sand 

E.K.  Chamberlain,  New  York, 
N.Y. 

Lawrenceville  Cement  Co., 
New  York, N.Y. 

Jeremiah  K.  Sullivan,  New- 
port, R.  I. 

Atlas  Cement  Co.,  New  York, 
N.Y. 

Dec.     9,1898 
Jan.     6,1899 
Dec.  21,1898 
Dec.     9,1898 

Feb.  15,1899 

do 

do 

do 

When  ordered. 
Do. 
Do. 

Portland  cement 

Do. 

Money  statement, 

July  1,  1899,  balance  unexpended $71,759.80 

Amount  allotted  since 15, 900. 00 

87,659.80 
June  30,  1900,  amount  expended  during  the  year 75, 539. 48 

July  1,  1900,  balance  unexpended 12,120,32 

July  1,  1900,  outstanding  liabilities 3,091.99 

July  1,  1900,  balance  available  ., 9,028.33 

REPORT  OP   LIEUT.  ROBERT   P.  JOHNSTON,  CORPS  OP  ENGINEERS. 

I  have  the  honor  to  submit  the  following  report  of  operations  on  the  battery  for 
eight  12-inch  B.  L.  mortars  during  the  fiscal  year  ending  June  30,  1900: 

At  the  close  of  the  last  fiscal  year  it  was  estimated  that  the  battery  was  about  40 
per  cent  completed.  Plant  had  been  assembled,  wharf  and  road  repaired!,  old  build- 
ings repaired  and  necessary  new  buildings  erected,  contracts  for  most  of  the  mate- 
rials matie  and  deliveries  begun;  the  excavation  had  been  practically  completed, 
most  of  the  drains  laid,  the  anchor  bolts  set,  and  about  350  cubic  vards  of  Portland 
concrete  and  1,822  cubic  yards  of  Rosendale  concrete  placed,  "this  concrete  had 
been  placed  in  both  pita  and  walls,  nearly  all  of  which  nad  been  begun,  but  none 


Digitized  by  VjOOQIC 


APPENDIX   3 — FORTIFICATIONS.  809 

finished.  Four  of  the  base  rings,  four  racers,  and  minor  parts  of  all  the  carriages 
had  been  received  and  hauled  to  convenient  points  near  the  battery. 

The  working  plant  at  the  close  of  the  last  fiscal  year  consisted  briefly  of  a  cubical 
concrete  mixer  and  a  system  of  Hunt  railroad  trac^  and  cars  for  placing  the  concrete. 

During  the  fiscal  year  the  plant  was  supplemented  by  a  continuous  concrete  mixer 
of  the  Cockbum-Barrow  type  and  a  steel  derrick,  both  transferred  from  the  12-inch 
battery,  and  by  a  movable  railroad  track  and  side  dump  cars  (constructed  from  old 
rail  and  cars  on  hand],  for  hauling  and  placing  earth. 

The  concrete  work  has  been  practically  completed,  asphalt  waterproof  courses  laid, 
and  a  waterproofing  wash  of  lye,  alum,  and  cement  in  water  applied  to  all  top  sur- 
feices  of  concrete  over  rooms  and  passages  and  to  many  exposed  vertical  surfaces;  all 
interior  floors  and  about  two-thirds  of  the  exterior  floor  surfaces  had  been  paved 
with  Portland  cement  mortar,  speaking  tubes  placed,  insulated  conduit  and  wooden 
strips  for  electric  wiring  placed,  the  earth  fill  completed,  interior  and  exterior  slopes 
trimmed  and  sodded  ana  superior  slopes  seeded,  all  of  the  doors  built  and  all  but 
two  of  them  hun^,  the  remaming  mortar  carriages  received  and  hauled  to  the  work, 
and  all  eight  carnages  cleaned,  repainted,  and  mounted. 

Hence  the  battery  is  now  completed  with  the  exception  of  the  trolley  systems, 
about  one-third  of  the  exterior  paving,  the  approach  road,  and  a  few  minor  details. 
The  mortars  have  not  yet  arrived.  The  proposal  of  the  Brown  Hoisting  and  Con- 
veying Machine  Company,  of  Cleveland,  Ohio,  for  furnishing  and  installing  the  trol- 
ley systems  at  a  total  cost  of  $1,675  was  accepted  on  November  16,  18^,  but  on 
account  of  the  unusual  demand  for  steel  and  iron  work,  these  trolleys  have  not  yet 
been  put  in. 

Details  of  the  work:  But  few  new  methods  have  been  tried,  and  hence  not  much 
new  data  of  value  has  been  obtained.  The  following  details,  however,  are  worthy 
of  mention: 

The  cubical  concrete  mixer  and  the  Hunt  track  and  cars  were  used  until  the 
walls  were  all  built  up  to  the  ceiling  level,  and  the  concrete  used  above  the  ceiling 
level  in  the  left  traverse  was  also  mixed  with  this  mixer  and  placed  with  a  small 
derrick.  The  continuous  mixer  and  the  steel  derrick  were  then  obtained  and  used 
for  most  of  the  remaining  concrete.  This  derrick  has  an  80-foot  mast  and  80-foot 
boom,  and  hence  when  once  placed  it  can  cover  a  large  area  and  place  concrete  very 
economically;  but  it  is  verjr  heavy  and  cumbersome  to  handle  and  expensive  to  erect 
and  take  down,  and  hence  its  value  is  doubtful  except  when  great  quantities  of  mate- 
rial can  be  handled  by  it  from  one  position. 

The  continuous  mixer  and  this  derrick  were  so  placed  that  the  concrete  fell  from 
the  mixer  into  the  hoisting  tub  on  a  flat  car  which  had  to  be  pushed  only  a  few  feet 
to  come  in  reach  of  the  derrick.  As  the  full  tub  was  pushed  out,  an  empty  tub  was 
pushed  in,  and  hence  the  mixer  was  kept  constantly  at  work.  During  a  nm  of  four- 
teen days^  1,400  cubic  yards  of  concrete  were  mixed  and  placed  in  this  way,  the  total 
labor  durmg  this  period  costing  about  76  cents  per  yard. 

AspJiaUina. — ^The  asphalt  course  consisted  of  a  hot  mixture  of  8  parts  Neuchatel 
rock  asphalt.  2  parts  sand,  and  1  part  coal  tar,  spread  with  rakes  and  thoroughly 
ironed  with  heavy  hot  irons.  The  finished  course  was  about  three-eighths  of  an 
inch  thick.  The  surface  of  this  coat  was  then  painted  with  a  solution  of  asphalt  in 
naphthf^  which  was  very  effective  in  closing  aU  pores  that  had  not  been  closed  by 
the  iromng.  This  asphalt  course  extends  to  the  outftr  edgje  of  the  air  spaces.  It 
successfully  excludes  water,  but  the  water  running  off  of  it  is  stained  a  dark  brown, 
showing  that  some  ingredient  (probably  the  coal  tar)  is  gradually  washing  out 

Waterproof  tuash. — About  2,400  square  yards  of  concrete  surface  were  treated  with 
the  waterproof  mixed  and  applied  by  the  methods  described  by  Maj.  W.  L.  Fisk, 
Corps  of  Engineers,  in  Report  of  Chief  of  Engineers  for  1899,  Part  I,  page  1002. 
This  has  been  quite  effective,  but  shows  a  tendency  in  many  places  to  scale  off  from 
the  concrete,  probably  due  to  applying  it  too  thick. 

The  following  table  shows  what  has  been  done  on  this  battery  from  the  beginning 
up  to  July  1,  1900,  and  the  cost  of  each  item: 

Excavation  ( earth  and  rock ) ,  22, 785  cubic  yards,  at  $1. 19 $27, 226. 52 

Fill,  32,564.13  cubic  yards,  at  37.9  cents 12,345.46 

Portland  concrete  (including  all  facings),  grout,  etc.,  1,361.86  cubic  yards, 

at  $11.81 16,084.17 

Rosendale  concrete,  7,563.5  cubic  yards,  at$6.04 45,729.12 

Cement  paving  (Portland),  1,374  square  yards,  at  $1.30 1, 787. 71 

Asphalting,  1,633.2  square  yards,  at  77  cents 1,267.19 

Sodding,  6,595  square  yards,  at  38.4  cents : 2, 148. 44 

Beams,  bolts,  etc.  (including  scraping,  painting,  etc. ) 4, 375. 29 

Windows  and  doora  ( including  bronze  fittings ) 1 ,  866. 35 
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Mortar  carriageH  (hauling  up,  cleaning,  painting,  and  mounting) $2, 771. 36 

Electric  conduits  and  stnpa 856. 40 

Speaking  tulHJS 153. 92 

IMnage  and  ventilation 7, 611. 22 

Material  on  hand  (to  be  expended  in  completing  the  batter>' ) 2, 079. 02 

Miscellaneous  (including  plant,  Huperintendence,  buildings,  water,  et<*.; 

in  fact,  all  expenses  not  stated  above) 7, 954. 09 

Total 134,256.26 

Battery  commander^ s  station, — Under  date  of  April  19, 1898,  an  esti- 
mate was  submitted  for  construction  of  a  battery  commander's  station 
for  the  10-inch  gun  battery,  and  on  April  21  an  allotment  of  $4,950 
was  made  from  the  act  of  July  7,  1898,  for  construction.  At  the 
beginning  of  the  year  preparations  had  been  made  for  the  commence- 
ment of  this  work. 

During  the  year:  The  plans  for  this  station  (modified  "high-site" 
type)  were  submitted  and  approved  in  Jul}^  1899,  and  an  agreement 
made  in  August  with  the  New  Jersey  Foundry  and  Machine  Company, 
of  New  York,  N.  Y.,  for  furnishing  and  erecting  all  the  iron  and  steel 
work  for  $1,275,  all  other  work  to  be  done  by  hired  labor  and  pur- 
chase of  materials.  The  work  of  excavation  for  the  foundation  was 
commenced  in  August,  and  all  engineer  work  connected  with  this  sta- 
tion was  completed  early  in  June,  and  the  same  was  transferred  to  the 
garrison  for  use  and  care  on  June  19,  1900. 

This  work  is  in  the  immediate  charge  of  Lieut.  R.  P.  Johnston, 
Corps  of  Engineers.  For  details,  etc.,  attention  is  invited  to  his 
appended  report. 

Money  statement, 

July  1, 1899,  balance  unexpended $4, 950. 00 

June  30, 1900,  amount  expended  during  the  year 3, 911. 36 

July  1, 1900,  balance  unexpended 1, 038.  fW 

July  1, 1900,  outstanding  babilities 132. 97 

July  1, 1900,  balance  available 905.  ^7 

REPORT  OP   LIEUT.  ROBERT   P.  JOHNSTON,  CORPS  OP   ENGINEERS. 

I  have  the  honor  to  submit  the  following  report  of  operations  on  the  battery  com- 
mander's station  for  the  battery  of  three  10-inch  guns  during  the  fiscal  year  ending 
June  30, 1900. . 

Proposal  of  the  New  Jersey  Foundry  and  Machine  Company  for  furnishing  and 
erecting  the  steel  work  for  $1,275  was  atrepted  on  August  25,  1899. 

Preparations  for  work  were  made  in  September,  1899,  sand  and  stone  platforms 
being  constructed  and  the  work  staked  out.  Cement,  sand,  stone,  and  lumber  were 
received  during  that  month,  but  the  anchor  bolts  did  not  arrive  until  (>ctol)er. 
The  excavation  was  begun  and  completed  in  October,  1899,  44.7  cubic  jrards  of  earth 
being  removed.  The  concrete  work  was  begun  and  completed  and  the  anchor  bolts 
set  in  November,  1899.  About  26  cubic  yards  of  Portland  concrete  was  used.  One 
hundred  and  six  linear  feet  of  4-inch  open  tile  drain  was  placed  around  the  base  of 
the  concrete  piers  and  connected  with  a  drain  leading  off. 

The  steel  work  was  delivered,  erected,  and  painted  Dy  the  contractors  in  Februarj', 
1900. 

The  remainder  of  the  work,  woodwork,  roofing,  painting,  etc.,  has  subeequentlv 
been  done  by  day  labor,  and  the  station  was  completed  and  turned  over  to  the  artil- 
lery on  June  19,  1900. 

The  total  cost  was  $4,044.33,  of  which  $1,275  was  for  the  steel  work,  and  the 
remainder  was  for  material  and  labor  on  the  concrete  and  woodwork  and  contin- 
gencies. 

Mining  casanate, — Owing  to  the  exceeding  dampness  of  the  perma- 
nent mining  casemate  constructed  at  this  point  in  1893  and  1894,  the 
Chief  of  Engineers,  under  date  of  Septembers,  1898,  directed  that  plans 
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and  estimates  for  a  new  casemate  that  would  fulfill  the  reauirements  as 
to  freedom  from  dampness,  etc.,  be  submitted,  and  said  plans  and  esti- 
mates were  approved  in  January  and  May,  1899.  Allotments  for  the 
construction  or  this  work  were  made  as  follows  from  the  act  of  May  7, 
1898:  January  13,  1899,  $6,640;  February  9,  1899,  $360,  and  June  8, 
1899,  $4,019.16;  and  $60.84  was  allotted  June  8, 1899,  from  act  of  June 
6, 1896.  At  the  beginning  of  the  year  preparations  had  been  made  for 
the  early  construction  of  this  work. 

During  the  year  excavation  work  was  commenced  and  completed  in 
July  and  concrete  work  commenced  the  same  month.  All  steel  I-beams 
were  painted  and  placed,  concrete  work  completed,  surfaces  water- 
proofed and  asphalted  where  necessary,  about  2,500  cubic  yards  of 
earth  fill  placed  and  rammed  over  roor,  and  slopes  trimmed,  graded, 
and  sodded.  At  the  close  of  the  year  the  casemate  was  about  99  per 
cent  completed,  there  remaining  to  complete  the  fitting  up  of  interior, 

§  lacing  of  iron  doors,  shutters,  and  ventilators,  and  a  Few  other  minor 
etails. 

This  work  was  in  the  immediate  charge  of  Lieut.  R.  P.  Johnston, 
Corps  of  Engineers,  throughout  the  year.  For  further  details  in  con- 
nection with  the  work  attention  is  invited  to  his  appended  report. 

Money  statement, 

July  1,  1899,  balance  unexpended $11,080.00 

June  30,  1900,  amount  expended  during  the  year 8, 651. 45 

July  1,  1900,  balance  unexpended 2,428.55 

July  1,  1900,  outstanding  liabilities 4.60 

July  1,  1900,  balance  available 2,423.95 

REPORT  OP   LIEUT.  ROBERT   P.  JOHNSTON,  CORPS  OF   ENGINEERS. 

I  have  the  honor  to  submit  the  following  report  of  operations  on  the  construction 
of  a  mining  casemate  during  the  fiscal  year  ending  June  30,  1900. 

Work  was  begun  on  July  1,  1899,  and  the  casemate  is  now  complete,  with  the 
exception  of  Iocks  for  the  aoor  and  windows  and  the  proposed*  splinterproof  outer 
door  and  shutters.  The  excavation  was  done  by  hand,  the  materials  being  removed 
by  one-horse  carts.  A  steam  drill  borrowed  from  the  mortar  battery  was  used  for 
drilling  through  the  wall  of  the  old  casemate.  All  the  concrete  was  mixed  in  the 
cubical  mixer  at  the  mortar  battery  and  hauled  to  the  site  of  the  casemate  in  dump 
cars  running  on  a  Hunt  track  (borrowed  from  the  mortar  battery)  and  pulled  by  a 
small  hoisting  engine,  also  borrowed  from  the  mortar  battery.  No  other  plant  was 
used  in  the  constmction. 

All  interior  woodwork  (shelves,  tables,  etc.)  has  been  completed,  anchor  bolts  for 
the  oil  engine  set,  and  the  casemate  is  now  ready  for  the  electrical  apparatus  and 
connections. 

The  following  table  shows  the  work  done  and  the  cost: 

Excavation,  729  cubic  yards,  at  75  cents  (about) $543. 88 

Drainage,  227  feet,  at  16  cents  (about) 38.40 

Natural  concrete,  340  cubic  yards,  at  $7.64  (about) 2, 598. 45 

Portland  concrete,  168  cubic  yards,  at  $13. 54  (about) 2, 274. 55 

Asphalt  roofing,  69.4  square  yards,  at  25  cents  fabout) 17. 38 

Embankment,  2,458.6  cubic  yards,  at  24  cents  (about) 588. 45 

Lining  casemate 67. 92 

Heating 15.00 

I)«>or,  with  transom 133.47 

Window,  with  shutters 10. 80 

I-beams 428.11 

Sodding,  600  square  yards,  at  39  cents  (about) 235. 66 

Ck)ntingencies ..'. 1, 703. 98 

Total 8,656.05 

Digitized  by  V^OO^KcT 


812         REPORT   OP   THE   CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 

Emplaceraerds  for  txoo  Hj-pounder  rapid-jire  ^wn^.— Under  the  pro- 
visions of  the  act  making  appropriation  for  ^'Gun  and  Mortar  Bat- 
teries," approved  July  7,  1898,  the  Chief  of  Engineers,  under  date  of 
October  24,  1898,  directed  that  the  sites  be  selected  and  plans  and 
estimates  submitted  for  the  construction  of  emplacements  for  two  15- 
pounder  rapid-fire  guns.  Said  plans  and  estimates  were  submitted  and 
approved  in  June,  1899,  and  an  allotment  of  $10,000  made  for  said 
work.  At  the  beginning  of  the  fiscal  year  no  active  work  was  in 
progress. 

During  the  year:  During  August  and  September  a  stone  platform 
was  constructed  and  some  few  constructing  materials  received,  but  as 
no  satisfactory  arrangements  could  be  made  at  that  time  for  obtaining 
the  proper  cement  authority  was  granted  by  the  Chief  of  Engineers, 
under  date  of  September  29,  to  defer  the  construction  of  the  battery 
until  the  following  spring.     In  April  two  of  the  smoothbore  15-inch 

f:uns  and  carriages  of  the  old  battery  were  dismounted  and  removed 
rom  the  site  of  the  work  and  materials  for  construction  received. 
The  work  of  excavation  was  commenced  in  May  and  concrete  work 
commenced  in  June,  and  both  classes  of  work  were  in  progress  at  the 
close  of  the  year. 

This  work  was  in  the  immediate  charge  of  Lieut.  R.  P.  Johnston, 
Corps  of  Engineers,  throughout  the  year.  For  further  details  in  con- 
nection with  the  work  attention  is  invited  to  his  report,  appended 
herewith. 

Moixey  statemeiU, 

Amount  allotted $10,000.00 

June  30,  1900,  amount  expended  during  the  year 5, 205. 66 

July  1,  1900,  balance  unexpende<l 4, 794. 34 

July  1,  1900,  outstanding  liabilities 1,132.60 

July  1,  1900,  balance  available 3,661.74 

REPORT.  OP   LIEUT.    ROBERT   P.    JOHNSTON,    CORPS  OF   ENGINEERS. 

I  have  the  honor  to  submit  the  followinj?  report  of  onerations  on  the  battery  for 
two  15-pounder  rapid-fire  guns  during  the  fiscal  year  ending  June  30,  1900. 

Preparations  for  handling  the  material  for  this  battery  were  b^run  in  September, 
1899,  and  part  of  the  materials  were  delivered  during  the  fall,  but  actual  work  tf 
construction  was  not  begun  till  April,  1900.  Sand  and  stone  platforms  were  con- 
structed near  the  site  of  the  battery,  and  an  old  building  close  by  was  repaired  for 
the  storage  of  cement.  Contracts  for  materials  were  entered  into  and  deliveries  made 
as  follows: 

Hudson  River  Stone  and  Supply  Company,  508.6  cubic  yards  broken  stone, 

at|2.10 $1,068.06 

J.  K.  Sullivan,  375.9  cubic  yards  broken  stone,  at  $1 .50 563. 84 

James  C.  Goff ,  685  barrels  Kosendale  cement,  at  $1 685. 00 

James  C.  Goff,  349  barrels  Portland  cement,  at  $2.30 802.70 

Plant:  The  work  is  being  done  by  hand,  l-horse  carts  being  hired  to  do  the  neces- 
sary hauling;  hence  no  plant  has  been  provided  except  ordinary  tools,  such  as  picks 
and  shovels,  hammers  and  drills,  concrete  rammers,  wheelbarrows,  etc. 

Removal  of  old  15-inch  guns:  The  two  old  15-inch  guns  which  formerly  occupied 
the  site  of  the  present  battery  have  been  dismounted  and  guns  and  carriages  removed. 
This  work  was  done  by  a  small  force  of  engineer  employees  and  a  small  detail  of 
artiUery  soldiers,  working  together. 

Excavation:  Excavation  was  begun  May  7, 1900,  and  has  been  carried  on  at  the  same 
time  with  the  concrete  work,  and  only  as  fast  as  re(]uired  by  the  latter.  A  great  deal 
of  drilling  and  blasting  were  necessary  in  removing  the  concrete  and  stone  and 


Digitized  by  VjOOQIC 


APPENDIX   3 FORTIFICATIONS.  813 

brick  masonry  of  the  old  battery.  At  the  end  of  the  fiscal  year  about  615  cubic  yards 
of  masonry  and  931  cubic  yards  of  earth  had  been  removed,  part  of  the  earth  being 
deposited  as  fill  in  the  new  work.    The  average  cost  per  yard  has  been  about  81  cents. 

Concrete:  The  walls  of  both  magazines  have  been  built  up  to  the  ceiling  level,  and 
the  retaining  wall  and  parapet  of  the  left  emplacement  completed.  About  55  cubic 
yards  of  Portland  concrete  and  120  cubic  yards  of  Rosendale  concrete  have  been 
placed  in  the  al>ove  walls.    All  concrete  has  been  mixed  by  hand. 

Beams:  Old  railn)ad  iron  on  hand  is  to  be  used  as  ceiling  beams  over  the  magazines 
and  bombproof.    This  rail  has  !>een  cut  in  proper  lengths  and  is  ready  to  be  placed. 

Work  is  now  progressing  steadily.  The  Imttery  is  jjrobably  about  30  per  cent  com- 
pleted, and  all  tne  materials  necessary  for  its  completion  are  on  hand. 

Itemized  cost:  The  work  has  not  progressed  sufficiently  to  enable  details  of  cost  to 
be  given. 

Prese7*vation  and  repair, — Estimates  were  submitted  on  April  22, 
1899,  for  the  preservation  and  repair  of  the  various  works  on  this 
reservation  up  to  June  30,  1900,  and  under  date  of  June  9,  1899,  an 
allotment  of  $1,111.82  was  made  therefor  from  the  appropriation  for 
"  Preservation  and  Repair  of  Fortifications,"  act  of  March  3,  1899. 

During  the  year:  Under  date  of  July  29, 1899,  authority  was  received 
to  correct  dampness  in  the  10-inch  gun  battery  with  preservation  and 
repair  funds  already  on  hand,  and  under  this  head  the  following  work 
was  done  at  this  battery:  The  I-beams  and  trolley  systems  were 
scraped  and  painted;  cracks  in  slopes  were  cut  out  and  tilled  with  boiled 
linseed  oil,  warmed,  and  the  openings  in  superior  slope  sealed  with 
elastic  cement;  a  gutter  40  feet  in  length  constructed  on  outer  (west 
end)  edge  of  the  parapet,  and  the  surfaces  on  slopes  and  vertical  walls 
treated  with  two  coats  waterproofing  solution  of  lye  and  alum.  The 
results  of  the  above  work  have  been  very  satisfactory  so  far  as 
increased  dryness  is  concerned,  and  more  satisfactory  results  are 
anticipated  when  the  repairs  yet  contemplated  are  carried  out.  In 
addition  to  the  foregoing,  the  ammunition  hoists  were  supplied  with 
locking  devices  and  readjusted,  and  other  minor  repairs  made. 

At  the  6-inch  rapid-fire  battery  a  small  parade  was  formed  at  the 
rear  of  the  battery  by  removal  of  a  few  cubic  yards  of  earth  and  a  large 
bowlder;  a  brick  gutter  was  laid  to  facilitate  drainage;  5  Portland- 
mortar  steps  were  molded,  to  lead  from  natural  surface  of  the  ground 
to  the  panide;  102  feet  of  4-inch  open  tile  drain  were  laid,  a  brick 
catch-basin  constructed,  and  preparations  made  for  paving  the  parapet, 
laying  drains,  etc.,  under  the  new  allotment. 

On  May  19,  1900,  an  estimate  was  submitted  for  the  preservation 
and  repair  of  the  various  works  on  this  reservation  up  to  June  30, 1901, 
and  under  date  of  June  13, 1900,  an  allotment  of  $1,730  made  therefor. 

Money  stateinent. 

July  1,  1899,  balance  unexpended $1,482.40 

Amount  allotted  since 1, 730. 00 

3, 212. 40 
Jane  30,  1900,  amount  expended  during  the  year 950. 85 

July  1,  1900,  balance  unexpended 2,261.55 

July  1,  1900,  outstanding  liabilities 157.28 

July  1,  1900,  balance  available 1 2,104.27 
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3E. 

DEFENSES    OF    EASTERN    ENTRANCE   TO   LONG    ISLAND   SOC^^D  AND 
COAST  OF  CONNECTICUT. 

Officer  in  charge,  Maj.  Smith  S.  Leach,  Coi*ps  of  Engineers;  assist- 
ants, Lieut.  Williani  »*.  Barden,  to  October  20,  1899,  and  Lieut. 
Edward  H.  Schulz,  from  October  19  to  end  of  fiscal  year;  Division 
Engineer,  Col.  George  L.  Gillespie,  Corps  of  Engineers. 

DEFENSES  OF   NEW   LONDON. 

The  defenses  of  New  London  consist  of  Fort  Trumbull,  on  the  west- 
ern side  of  the  harbor,  and  Fort  Griswold,  on  the  eastern  side. 

Fort  Trujnhdl, — Fort  Trumbull  occupies  a  small  peninsula  jutting 
out  into  the  Thames  River  just  below  tne  heart  of  tne  city.  During 
the  past  year  it  has  been  garrisoned  by  a  battery  of  the  Fourth  Artil- 
lery.    The  fort  contains  no  modern  guns  or  carriages. 

There  have  been  no  funds  on  hand  during  the  fiscal  jear.  No  work 
has  been  done  by  the  Engineer  Department.     Nothing  is  contemplated. 

Fort  Grwwold, — Fort  Griswold  is  an  earthwork  mounting  barbette 
guns,  situated  on  the  heights  opposite  Fort  Trumbull.  The  fort  is 
not  garrisoned.  During  the  year  an  ordnance  sergeant  has  been  in 
immediate  charge.     The  armament  is  all  of  old  type. 

Under  an  allotment  of  $75  from  the  appropriation  for  ''Preserva- 
tion and  Repair  of  Fortifications,"  act  of  May  7, 1898,  a  retaining  wall 
was  repaired  and  certain  portions  of  the  parade  were  regrassed.  This 
work  was  completed  and  accepted  in  December,  1899. 

An  estimate  to  the  amount  of  $250,  covering  needed  repairs  to  the 
ordnance  sergeant's  quarters,  was  forwarded  to  the  Chief  of  Engi- 
neers on  January  20,  1900.     Funds  for  above  repairs  are  needed. 

No  funds  are  now  on  hand.  No  work  is  contemplated,  except  as 
above  recommended. 

Money  Btateinent, 

July  1,  1899,  balance  unexpended $75. 00 

June  30,  1900,  amount  expended  during  fiscal  year 75. 00 

DEFENSES  OF  EASTERN   ENTRANCE   TO  LONG   ISLAND  SOUND. 

These  works  are  all  in  isolated  situations,  and  all  material  must  be 
transported  by  water.  Landings  at  certain  seasons  of  the  year  are 
sometimes  delayed  several  days.  The  cost  of  labor  and  material  for 
these  works  is  much  above  the  average. 

Emplacements  for  two  l^-inch  B,  L.  rifles  on  United  States  dimp- 
pearing  carriams^  model  1897, — The  contract  for  this  battery  was 
entered  into  December  11,  1896,  and  includes  the  construction  of  a 
crib  wharf  at  the  island.  The  work  was  begun  in  the  spring  of  1897. 
At  the  beginning  of  the  fiscal  year  the  emplacements  were  practically 
completed.  One  carriage  was  mounted  and  two  rifles  had  been 
received.  The  electric  plant  had  been  installed.  During  the  present 
fiscal  year  the  battery  has  been  completed  and  transferred  to  the  artil- 
lery.    The  following  allotments  were  received  during  the  year: 

$2,500  for  alteration  and  repair  of  the  battery. 
$2,000  for  wateri)roofing  outside  walls. 
$2,500  for  mounting  guns  and  carriages. 
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The  second  carriage  was  received  at  tlie  beginning  of  thie  fiscal  year, 
and  the  armament  was  completely  mounted  by  December,  1899.  The 
covering  of  the  lift  openings,  placing  of  a  bridge  between  platfonns, 
and  consolidation  of  slopes  were  also  finished.  An  electrician  sergeant 
was  assigned  to  the  wort  in  November. 

This  battery  was  the  first  constructed  in  the  district.  There  has 
been  considerable  trouble  from  dampness,  as  no  damp-proofing  was 
introduced.  The  means  used  to  prevent  this  were,  first,  to  paint  the 
superior  slopes  and  breast-height  with  two  coats  of  alum  and  potash 
solution;  and,  secondly,  to  cover  the  loading  platform  with  a  coat  of 
asphalt  and  benzine,  followed  by  a  mop  coat  oi  blended  hard  and  soft 
asphalt  put  on  hot  with  sand.  The  weather  was  too  cold  for  the  proper 
mixing  of  sand,  and  consequently  this  cover  has  shown  cracking.  It 
is,  however,  thought  that  such  a  covering,  put  on  hot  with  sand  and 
slightlv  thicker,  will  prove  a  permanent  protection.  Although  too 
early  for  definite  conclusions,  tnere  is  no  doubt  that  the  moisture  has 
been  considerably  reduced. 

During  February  and  March  the  ironwork  of  the  battery  was 
thoroughly  scraped  and  cleaned,  and  painted  with  a  mixture  of  one- 
third  zmc  and  two -thirds  red  lead  dissolved  in  turpentine.  The  metal 
was  thoroughly  heated  before  application,  and  two  coats  were  given. 
This  paint  has  thus  far  proved  the  best  for  ironwork  exposed  to 
moisture. 

The  armament  is  complete,  and  includes  one  type  A  and  two  type  B 
f>osition  finders. 

Services  of  watchmen  were  not  needed,  as  a  garrison  has  been  on 
duty. 

In  obedience  to  instructions  from  Headquarters,  Department  of  the 
East,  Lieut.  John  E.  Stephens,  Seventh  United  States  Artillery, 
assumed  charge  of  this  battery  February  17.  A  memoir,  in  six  sheets, 
giving  diagrams,  descriptions,  and  regulations  for  the  care  of  this  bat- 
terv,  was  prepared  in  tnis  office  and  was  approved  by  the  Secretai'y 
of  War.  The  final  transfer  of  the  battery  was  effected  on  May  12,  and 
the  ordnance  and  engineer  property,  including  above  memoir,  was 
transferred  on  regular  invoices  and  receipts. 

Money  statenienU, 

GUN   AND   MORTAR   BATTERIES. 

12-inch  hcMery. 

July  1 ,  1899,  balance  unexpended,  act  of  May  7,  1898 $11 1. 88 

June  30,  1900,  amount  expended  during  fiscal  year 111.  88 

Mounting  guns. 

July  1 ,  1899,  balance  unexpended $930. 59 

June  30,  1900,  amount  expended  during  fiscal  year 930. 59 

August  I,  1899,  amount  allotted 2,500.00 

June  30,  1900,  amount  expended  during  fiscal  year 2, 358. 11 

July  1,  1900,  balance  available 141.89 
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PRK8KRVATION   AND    REPAIR  OP   FORTIFICATIONS. 

Waichmett. 

July  1,  1899,  balance  unexpended $2, 160. 00 

June  8,  1900,  amount  withdrawn 1,900.00 

July  1,  1900,  balance  available 260.00 

Care  of  fortijicatiotis, 

July  1,  1899,  balance  unexpended • $310.00 

June  30,  1900,  amount  expended  during  fiscal  year 309. 02 

July  1,  1900,  balance  available .98 

Waterproofing. 

July  29,  1899,  amount  allotted $2,000.00 

June  30, 1900,  amount  expended  during  fiscal  year 1, 464, 57 

July  1,  1900,  balance  available 535.43 

Jiejxiirs  and  aUeraikmSy  IS-inch  emplacements. 

September  21, 1899,  amount  allotted $2,500.00 

June  30, 1900, amount  expended  during  fiscal  year 2,500.00 

Emplacements  for  two  lO-iiwU  B,  L,  rifles  on  United  States  disap- 
pearlng  carriages^  model  1896. — The  construction  of  this  batteiy  was 
Degun  in  March,  1898.  By  July,  1898,  the  platforms  were  ready  for 
the  armament.  At  the  beginning  of  the  fiscal  year  the  battery  had 
been  entirely  completed,  electric  installation  for  light  and  power  pro- 
vided, and  switch  board  arranged  for  furnishing  power  to  a  30-mch 
searchlight.  During  the  present  year  the  controlling  devices  and 
lifts  were  placed  and  the  ironwork  was  completely  overhauled  and 

Eainted.  The  loading  platforms  have  l>een  covered  with  asphalt  and 
enzine,  followed  by  a  mop  coat  of  hard-and-soft  asphalt.  It  is 
intended  io  roll  sand  in  this  covering  as  soon  as  the  weather  permits. 
Some  dampness  has  shown  in  the  galleries  of  this  battery.  It  is 
thought  this  will  be  overcome  by  sodding  the  earthern  slopes,  which 
will  shed  water,  and  moreover  prevent  the  shifting  of  sand,  which  is 
quite  severe  at  this  battery.  The  exterior  slopes  are  exposed  to  wind 
and  wave  action,  and  for  their  ultimate  preservation  a  sea  wall  will  be 
necessary.     The  armament  is  complete. 

In  obedience  io  instructions  from  headquarters.  Department  of  the 
East,  Lieut.  John  E.  Stephens,  Seventh  United  States  Artillery, 
assumed  charge  of  this  battery  Februaiy  17.  A  memoir  in  six  sheets, 
giving  diagrams,  descriptions,  and  regidations  for  the  care  of  this  bat- 
teiy, was  prepared  in  this  office  and  was  approved  by  the  Secretary  of 
War.  The  final  transfer  of  the  battery  was  effected  on  May  12,  and 
the  ordnance  and  engineer  property  (including  above  memoir)  was 
transferred  on  regular  invoices  and  receipts. 

Money  statement, 

July  1,  1899,  balance  unexpended |60. 00 

June  30,  19()0,  amount  expended  during  fiscal  year 60. 00 

Emplacements  for  two  10-ineh  B,  L.  rifles  on  United  Stain's  dlsap- 
pearing  carrui</es^  modA  1896.,  and  a  mining  casemate. — ^This  work  was 
done  under  contract  with  Mairs  &  Lewis,  entered  into  August  11, 
1897,  and  included  the  construction  of  a  crib  wharf.     At  the  beginning 
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of  the  fiscal  year  the  battery  had  been  completed,  electric-light  plant, 
ammunition  lifts,  etc.,  were  installed,  and  the  armament  mounted. 
During  the  present  year  the  battery  commander's  station  pertaining 
to  this  battery  has  been  completed  and  a  type  A  position  finder 
mounted.  The  ironwork  has  been  painted  and  the  emplacements 
placed  in  good  condition.  The  armament  is  complete,  and  includes 
one  type  A  and  two  type  B  position  finders.  The  casemate  has  been 
completed,  battery  shelves  and  operating  table  set  up,  and  a  partition 
wall  is  now  being  built  to  separate  the  instruments  from  the  battery 
room. 

In  accordance  with  instructions  from  Headquarters,  Department  of 
the  East,  Lieut.  John  E.  Stephens,  Seventh  United  States  Aj-tillery, 
assumed  charge  of  this  battery  on  March  7.  A  memoir  in  seven  sheets, 
giving  diagrams,  descriptions,  and  regulations  for  the  care  of  this 
battery,  was  prepared  in  this  office  and  was  approved  by  the  Secretary 
of  War.  The  final  transfer  of  this  battery  was  effected  on  March  22, 
and  the  ordnance  and  engineer  property,  including  above  memoir,  was 
transferred  on  regular  invoices  and  receipts. 

Money  statements. 

GUN  AND   MORTAB  BATTERIES. 

Ckmirad  toork. 

July  1,  1899,  balance  unexpended $8,148.90 

June  30,  19()0,  amount  expended  during  fiscal  year 1, 741. 84 

August  24,  1899,  deposited  to  the  credit  of  Treasurer  United  States 6, 407.  Of 

Battery  commander's  station, 

July  1,  1899,  balance  unexpended $2, 004. 00 

June  30,  19CK),  amount  expended  during  fiscal  year 2, 004. 00 

lO'inch  battery, 

July  1,  1899,  balance  unexpended $2,500.00 

June  30,  1900,  amount  expended  during  fiscal  year 2, 500. 00 

MINING   CASEMATE. 

July  1,  1899,  balance  unexpended 186. 13 

June  30,  1900,  amount  expended  during  fiscal  year 86. 13 

PRESERVATION  AND  REPAIR  OP  FORTIFICATIONS. 

July  1,  1899,  balance  unexpended $310.00 

June  30,  1900,  amount  expended  during  fiscal  year 310. 00 

Junes,  1900,  amount  allotted 250.00 

July  1,  1900,  balance  available 250.00 

Emplacements  for  eight  12-inch  B.  Z.  sted  mortars, — Plans  for  this 
battery  were  made  and  approved  in  the  early  part  of  1898.  The  work 
was  begun  about  July  1,  1898.  The  material  was  hauled  on  a  railroad 
track  leading  from  tne  dock  to  the  site.  Sand  and  aggregate  for  the 
concrete  were  obtained  near  the  site.  The  materials  for  concrete  are 
assembled  in  overhead  storage  bins  and  discharged  through  chutes 
into  cars.  The  latter,  contaming  gauged  proportions  of  materials, 
are  hauled  up  an  incline,  run  on  a  circle  track  around  the  mixing 
platform,  unloaded,  and  returned  by  gravity  to  the  tunnel  under  the 
bins,  thus  making  the  complete  circuit. 
BNG  1900 52 
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At  the  beginning  of  the  fiscal  year  31,000  cubic  yards  of  excavation 
had  been  completed:  130  yards  of  dry  rubble  wall  and  8,300  cubic 
yards  of  concrete  had  been  placed. 

During  the  present  year  the  battery  has  been  completed,  except  a 
portion  of  the  earthwork  and  sodding. 

The  contract  for  generating  plant  has  been  made. 

The  armament  has  been  turned  over  to  the  garrison  to  be  mounted. 
One  mortar  carriage  and  one  mortar  in  the  right  pit  are  mounted  and 
one  carriage  is  partially  assembled.  The  armament  is  on  hand  and  Is 
expected  to  be  completely  mounted  by  September  1. 

During  the  year  a  battery  commanaer's  station  for  this  battery  was 
begun  and  completed. 

The  electric  plant  for  this  battery,  when  finally  installed,  will  also 
furnish  power  to  the  6-inch  battery,  and  to  the  5-inch  and  4.7-inch 
rapid-fire  emplacements. 

Money  statenients. 

MORTAR  BATTERY. 

July  1,  1899,  balance  unexpended $50,443.07 

June  30,  1900,  amount  expended  during  fiscal  year 43, 321. 43 

July  1,  1900,  balance  unexpended 7, 121. 64 

July  1,  1900,  outstanding  liabilities $250.00 

July  1,  1900,  amount  covered  by  contract 3, 500. 00 

3,750.00 

July  1,  1900,  balance  available 3,371.64 

BATTERY   COMMANDBR^S  STATION. 

July  1,  1899,  balance  unexpended 2,004.00 

June  30,  1900,  amount  expended  during  fiscal  year 2, 004. 00 

Abstract  of  proposals  for  electric-light  plant  received  in  response  to  advertisement  dated  Jan- 
xvary  30^  1900 ^  and  opened  March  2, 1900 j  by  Maj.  Smith  S.  Leach  j  Corj}S  of  Engineen, 
United  States  Army. 


4 

Name  of  bidder. 

Date  of 
delivery. 

Price 
bid  for 
entire 
plant. 

Kind  and  make 
of  boiler. 

Kind  and  make 
of  engine. 

Kind  and  make 
of  dynama 

1 

2 

8 

4 

5 

Edward    Heaton, 
New  York,  N.Y. 

J.  F.  Buchanan  & 
Co.,  PhUadel- 
phia,  Pa. 

B.  0.  Ellis,  New 
York,  N.  Y. 

Belknap  Motor 
Co.,  Portland, 
Me. 

United  Engineer- 
ing and  Con- 
tracting Co., 
New  York.  N.Y. 

McKay  Engineer- 
ing Co..  Bam- 
more,  Md. 

Walworth  Con- 
struction and 
Supply  Cx).,  Bos- 
ton, Ma.s8. 

Hcwitt&Worden, 
Newburg,  N.  Y. 

New  Jersey 
Foundry  and 
Machine  Co.. 
New  York,  N.Y. 

June    1 

....do... 

Apr.  20 
Apr.  26 

May  15 

Apr.  20 
7  weeks. 

May  20 
May  10 

97,609 

8,000 

6,999 
7,896 

7,973 

6,570 
7,843 

6,830 
a  6, 482 

Ames  Iron  Works. 

CoatesvUleBoUer 
Co. 

BeggSiitCo 

Portland  Co 

Buffalo  Forge 

General  Electric. 

Buffalo  Foige 

New  York  Steam 
Power  Co. 

Ridgeway  Type  or 
Northern  Elec- 
tric Co. 

General  Electric. 

Crocker  -  Wheeler 

or  Eddy. 
Belknap. 

Fort  Wayne. 

6 

Basshor 

Buffalo  Forge 

Crocker  -  Wheeler 

7 

or  Northern  Co. 

8 

Delaney 

Forbes 

Lundell. 

9 

Fippett&Wood.. 

Buffalo  Forge 

Eddy. 

a  Recommended  for  acceptance. 
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Abstract  of  proposals  for  dectnc-light  plant  received  in  response  to  advertisement  dated  Jan- 
uary SO,  JOOOj  and  opened  March  2^  1900,  by  Maj,  Smith  S.  Leachf  Corps  of  Engineers, 
United  ^States  Army — (Continued. 


p.' 

t 

1  I 


Name  of  bidder. 


Edward    Heaton, 
New  York,  N.Y. 


J.  P.  Buchanan  «fe 
Co.,  Philadel- 
phia, Pa. 

B.  O.  Ellis,  New 
York,  N.  Y. 

Belknap  Motor 
Co.,  Portland, 
Me. 

United  Engineer- 
ing and  Con- 
tracting Co., 
New  York.  N.Y. 

McKay  Engineer- 
ing Co.,  Balti- 
more, Md. 

Walworth  Con- 
Btniction  and 
Supply  Co.,  Bos- 
ton, Ma^. 

Hewitt  &  Worden, 
Newburg,  N.  Y. 

New  Jersey 
Foundry  and 
Machine  Co., 
NewYork^N.Y. 


Kind  and  make  of  stor- 
age battery. 


Chloride  accumulator. 


Electric  Storage  Bat- 
terv  Co.  of  Philadel- 
phia, l*a. 

Electric  Storage  Bat- 
tery Co. 

do , 


.do. 


Willard  storage  battery; 
electric  storage  bat- 
tery. 

Electric  storage  battcrj', 


.do. 


Willard  storage  battery, 


Alternative  prices  bid. 


Cro(;ker- Wheeler  dyna- 
mo, S200  extra;  West- 
ingbouse  engine  and 
dynamo,  $990  extra; 
making  bid  $8,599. 


With    Willard     storage 
battery,  $6,624. 


Forbes  engine,  $300  ex- 
tra; Payne  engine, 
$450;  Bullitt  generator, 
$200. 


With  chloride  accumu- 
lator glass  jars,  $6,995. 


Remarks. 


Defective; 
omitted. 


diagram 


Defective;  diagram 
omitted;  make  of 
boiler  and  engine  bid 
on  not  stated. 


Defective;  bid  not  In 
conformity  with  speci- 
fications. 


Defective; 
stamps. 


no    revenue 


Contract  in  force  during  the  fiscal  year. 

With  New  Jersey  Foundry  and  Machine  Company,  New  York,  N.  Y.,  for  furnish- 
ing an  electric-light  plant;  contract  entered  mto  April  11,  approved  April  18;  expi- 
ration, May  25,  1900. 

EniplacenienU  for  two  6-inch  rapid-fire  guns  on  disappearing 
mounts, — At  the  beginning  of  the  fiscal  year  the  materials  had  been 
negotiated  for  and  excavation  partly  made.  During  the  present  year, 
and  especially  this  spring,  the  work  has  been  vigorously  prosecuted, 
and  is  now  practically  completed  except  consolidation  of  slopes  and 
electric  lighting.    The  carriages  are  on  hand. 

Money  stateinent, 

July  1,  1899,  balance  unexpended |;49, 675. 00 

June  30,  1900,  amount  expended  during  fiscal  year 28, 173. 40 

July  1,  1900,  balance  unexpended 21, 501. 60 

July  1,  1900,  outstanding  liabilities $7,950.78 

July  1,  1900,  amount  covered  by  contract 1, 850. 00 

9, 800.  78 

July  1,  1900,  balance  available 11,700.82 
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Abstract  of  propoecds  for  ammunition  hoists  and  doors  received  i 
dated  January  17 f  1900,  and  opened  February  17,  1900,  by  1 
of  Enf^ineers,  Unite. i  States  Army. 


I  to  advertisemenl 
nUh  S.  Leach,  Ojrps 


Nmie  of  bidder. 


,  Lump  price  for  5 
hoists  and  doors 
for  6-inch   em- 

I     placements. 


Price 

with 

bronze 

gear. 


Exeter  Machine 
Worl£8,  Pitt«ton,  Pa. 

Burdett,  Rowntree 
Manulacturing  Ck>. , 
Chicago,  III. 

Hoffman  Engineer- 
ing and  Construct- 
ing Co.,  Philadel- 
phia, Pa. 

The  Tho«.  Laughlin 
Co.,  Portland,  Me. 

Greenlle,  Wyatt  & 
Co.,  New  Yorlt, 
N.  V. 

Robt.  S.  Bishop,  New 
York,  N.  Y. 

Ellicott  Machine  Co., 
Baltimore,  Md. 

Geo.  C.  Howard, 
Philadelphia,  Pa. 

Chas.  F.  Chaney,  New 
London,  Conn. 

Arthur  Falkenau, 
Philadelphia,  Pa. 


H  754. 00 
11,500.00 

5,967.00 


2,917.00 

3,275.00 
2,825.00 


6,029.00 
4,650.00 


Price 

with 

gears  per 

plan. 


^,598.00 
11,000.00 

6,781.00 

3,420.00 
2,867.00 

8,260.00 
a  2, 765. 00 
5,192.00 
5,865.40 
4,600.00 


Lump  price  for  2 
hoists  and  doors 
for  10-lnch  em- 
placements. 


Price 

with 

bronze 

gears. 


8,621.00 


1,827.00 
2,160.00 


2,276.00 
8,765.00 


Price 

with 

gears  per 

plan. 


Lump  price  for  2 
hoLsts  and  doors 
for  12-inch  em- 
placements. 


Price 

with 

bronze 

gears. 


12,138.00  92,063.00 
5,900.00     5,600.00 

8,509.00 

2,595.00 
al,807.00 

2,100.00 


2,149.00  2,115.00 
2,466.00 
2,200.00 
8,700.00 


$2,682.00  $2,596.00  June  80,1900 
6,800.00     6,400.00  May  15,1900 


8,967.00 


2,850.00 
3,865.00 


Price 

with 

gears  per 

plan. 


I>at«of 
delivery. 


8,845.00. 


2,420.00 
1,867.001  a  1,847. 00 

2,200.00     2,150.00 
l.MO.OOl    1,890.00 

3,194.00 

2,745.00  July    1,1900 

3,800.00 


May  15,1900 
June  30,1900 

July  31,1900 
Jane  30,1900 


June  15,1900 


a  Recommended  for  acceptance. 

Two  of  the  6-inch  hoists  pertain  to  this  work. 

Contracts  in  force  during  the  fiscal  year. 

With  Ellicott  Machine  Company,  Baltimore,  Md.,  for  two  hoists  and  doors  for 
6-inch  emplacements.  Contract  entered  into  March  7,  1900;  approved  March  20, 
1900;  expiration,  Jmie  30,  1900. 

Empldcement  for  a  J^,7-inch  Armstrong  rapid-fire  gun  on  pedestal 
mount — At  the  beginning  of  the  fiscal  year  the  gun  was  mounted. 
Some  finishing  work  was  still  required  on  the  concrete.  During  the 
present  year  tne  emplacement  has  been  completed  and  formally  trans- 
ferred to  the  artillery  on  March  26,  1900. 

The  armament  is  complete. 

Emplacemenit  for  5-inch  rajnd-jire  wire-wound  gun. — An  allotment 
for  this  work  was  obtained  in  September,  1899.  The  work  is  nine- 
tenths  completed. 

The  armament  has  not  yet  been  received. 

Money  statement, 

Septembers,  1899,  amount  allotted $6,500.00 

June  30,  1900,  amount  expended  during  fiscal  year 4, 847. 39 

July  1,  1900,  balance  unexpended 1,652.61 

July  1,  1900,  outstanding  liabilities 1,650.00 

July  1,  1900,  balance  available 2.61 

Emplacements  for  two  8- inch  B,  L,  rifles  on  United  States  disap- 
peaHng  carriages^  model  1896^  and  tioo  5-inch  rapid-fire  guns  on 
balanced-pillar  mounts. — Plans  for  these  emplacements  were  drawn 
early  in  1898,  and  work  was  begun  on  a  pile  dock  in  August  of  the 
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same  year.  At  the  beffinning  of  the  fiscal  year  the  dock  had  been 
completed,  plant  installed,  material  collected,  and  buildings  erected. 
The  rapid-fire  emplacements  had  been  completed,  except  mounting  of 
the  armament  and  consolidation  of  slopes.  The  8-inch  emplacements 
wei*e  brought  up  to  ceiling  level  and  some  interior  work  had  oeen  done. 

In  the  construction  of  these  batteries  sand  has  been  obtained  on  the 
work;  also  a  limited  quantity  of  aggregate.  Crushed  stone  has  been 
supplied  by  contmct.  The  mixing  of  concrete  has  been  done  partly 
by  nand  and  partly  by  a  new  machine  called  the  "gravity  mixer.^' 
Ine  latter  is  very  simple,  being  a  steel  chute  with  staggered  pins  and 
deflectors  on  the  sides.  Water  is  introduced  through  spray  pipes. 
There  are  no  moving  parts.  The  results  are  encouraging,  and  the 
mixer  is  well  suited  for  a  moderately  sized  work. 

During  the  present  year  both  of  the  batteries  have  been  completed, 
slopes  have  been  consolidated,  sod  placed,  and  seed  sown.  An  electric- 
light  plant  has  been  installed  in  the  8-inch  emplacements,  which  also 
supplies  light  to  the  5-inch  rapid-fire  battery,  and  will  eventuall}^  sup- 
ply the  5-inch  wire-wound  battery.  The  platforms  of  the  8-inch 
emplacements  have  been  asphalted,  with  a  view  of  rendering  them 
waterproof.  Cracks  in  this  covering  have  developed  during  the  winter, 
and  it  seems  that  a  slightly  softer  material  will  be  necessary.  The 
lifts  of  the  8-inch  emplacements  have  been  assembled.  Two  eaiTiages 
and  one  gun  of  the  8-inch  batterj^  are  mounted;  also  the  two  carriages 
of  the  5-inch  rapid-fire  battery.  One  8-inch  rifle  and  two  5-inch  rifles 
have  not  yet  been  received.  During  the  suspension  of  work  the 
emplacements  have  been  in  charge  of  two  watchmen.  These  batteries 
are  complete  and  ready  for  transfer  to  the  artillery. 

No  garrison  is  present. 

Money  statements, 

T\i'o  84nch  gun  emplacements. 

July  1,  1899,  balance  unexpended $25,890.62 

June  30,  1900,  amount  expended  during  fiscal  year 25, 334. 02 


550.60 
34.13 


522.47 


July  1,  1900,  balance  unexpended 

July  1,  1900,  outstanding  liabilities 

July  1,  1900,  balance  available 

Tkvo  5'inch  rapid-fire  gun  eynplaeejnents, 

July  1 ,  1899,  balance  unexpended $6, 122. 12 

June  30,  1900,  amount  expended  during  fiscal  year 6, 122. 12 

PRESERVATION    AND   REPAIR  OP   FORTIFICATIONS. 

Junes,  1900,  amount  allotted $1,650.00 

July  1,1900,  balance  available 1,^50.00 

Abstract  of  proposals  for  eleclric-light  plants  opened  by  Maj.  Smith  K  Leach,  Corps  of 
Engineers^  United  States  Army,  September  27,  1899. 


No. 


Nome  of  bidder. 


Price  for 

plant 
complete. 


Burhom  &  Granger,  New  York,  N.  Y 

General  Electric  Co.,  Schenectady.  N.  Y 

Walworth  Construction  and  Sut>ply  Co..  Boston,  Mass 

McKay  Engineering  Co.,  Baltimore,  Md 

B.  O.  Ellis.  New  York,  N.  Y 

New  Jersey  Foundry  and  Machine  Co.,  New  York,  N.  Y. 


$2,000 
1,495 
1,497 
1,784 

a  1,451 
1,632 


Date  of  delivery. 


I 


60  days  after  date. 
Dec.  31, 1899. 
Nov.  18,  1899. 
Nov.  4.  1899. 
Oct.  30.  1899. 
10  weeks  from  date 
of  order. 


a  Recommended  for  acceptance. 
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CoiitraxiH  in  force  during  the  fiscal  year. 

With  B.  O.  Ellis,  of  New  York,  N.  Y.,  for  electric-light  plant.  Contract  entered 
into  October  13,  1899;  approved  November  9,  1899;  expiration,  October  31,  1899. 

jEmpldcements  for  two  B-inch  rapid-fire  wire-wound  guns, — On 
August  31,  1899,  an  allotment  of  $14,000  from  the  appropriation  for 
"Gun  and  Mortar  Batteries"  was  made  for  the  construction  of  these 
emplacements.  Materials  were  procured,  and  excavation,  etc.,  t>egun 
before  cold  weather  set  in.  The  battery  is  now  practically  complete, 
except  mounting  the  armament  (not  yet  received),  electric  wiring,  and 
sodding  of  the  slopes. 

Money  statement. 

August  31,  1899,  amount  allotted $14,000.00 

June  30,  1900,  amount  expended  during  fiscal  year 9, 357. 54 

July  1, 1900,  balance  unexpended 4,  ^42. 46 

July  1,1900,  outetandmg  Labilities 1,972.39 

July  1,1900,  balance  available 2,670.07 

Emplacements  for  two  8-inch  B.  Z.  rifles  on  harhette  carriages  {15-inch 
»mootJi-hore  co7iverted). — At  the  beginning  of  the  fiscal  year  the  battery 
was  practically  complete  and  the  electric-light  plant  installed.  The 
guns  were  on  hand,  and  also  the  converted  carriages.  During  the 
year  the  interior  floors  have  been  concreted,  terreplein  graded,  and 
all  placed  in  readiness,  except  mounting  of  the  carriages  and  guns. 
The  platforms  of  this  battery  will  need  asphalting  to  make  them  water- 
prooi.  The  electric-light  system,  trolleys,  and  doors  have  been 
thoroughly  placed  in  order.  Two  watchmen  have  been  on  duty  when 
active  operations  were  suspended. 

No  garrison  is  present. 

Emplacements  for  two  5 -inch,  rapid-fire  wire-wound  guns^  with 
paraaos. — ^These  emplacements  were  originally  authorized  for  5-inch 
rapid-fire  guns  on  balanced-pillar  mounts,  but  subsequently  orders 
were  received  to  adapt  them  to  the  wire-wound  guns.  The  emplace- 
ments, with  the  parados  between  them,  have  been  constructed  in  rear 
of  the  two  8-inch  emplacements  repoiiied  above,  and  form  with  them 
an  inclosed  work.  Operations  began  in  August,  1898.  At  the 
beginning  of  the  fiscal  year  the  concrete  of  the  emplacements  and 

Sarados  was  completed,  except  the  platforms  and  superior  slopes. 
Inch  work  has  been  required  upon  the  sea  wall,  which  was  prose- 
cuted under  great  difficulties.  The  site  is  a  bar  of  gravel  and  sand 
about  250  feet  wide,  1,200  feet  long,  and  5  feet  above  high  water. 
All  that  was  known  of  its  stability  at  the  time  work  was  begun  was  a 
deduction,  from  comparison  of  surveys,  that  the  bar  moved  to  the 
westward  a  few  feet  annually.  This  movement  has  been  found  to  be 
the  resultant  of  much  larger  movements,  sometimes  to  the  west  and 
sometimes  to  the  east,  the  westerly  movements  being  a  little  the 
larger.     Wind  tides  were  found  to  be  much  higher  than  indications 

Eredicted.  The  construction  of  a  sea  wall  was  imperative,  and  enough 
ad  been  done  at  the  beginning  of  the  present  j^ear  to  hold  the  site. 
During  the  fiscal  year  the  emplacements  have  been  completed, 
except  mounting  the  guns,  which  are  not  yet  received.  The  ciisemates 
under  the  paracios  have  been  closed  up,  and  can  be  used  as  quarters. 
The  electric  wiring  has  been  overhauled  and  the  terreplein  graded. 
Platforms  have  been  asphalted. 
No  garrison  is  present. 
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Mryney  stateii vents, 

GUN   AND   MORTAR   BATTERIES. 

Two  5'inch  rapid-fire  wire-wound  guns. 

July  1,1899,  balance  unexpended $9,630.00 

June  30, 1900,  amount  expended  during  fiscal  year 8, 373. 39 

July  1, 1900,  balance  unexpended 1,256.61 

July  1, 1900,  outstanding  liabilities 622.66 

July  1, 1900,  balance  available 634.05 

PRESERVATION  AND  REPAIR  OF  FORTIFICATIONS. 

July  1,1899,  balance  unexpended $2,195.00 

June  8, 1900,  amount  allotted 1,060.00 

3,255.00 
June  30, 1900,  amount  expended  during  fiscal  year 822. 32 

July  1, 1900,  balance  unexpended 2,432.68 

July  1, 1900,  outstanding  liabilities 60. 00 

July  1, 1900,  balance  available 2,372.68 

Emplacements  for  two  12-inch  B.  L.  rifles  on  United  States  disap- 
peoHng  carriages^  model  1897;  tvx>  lO-mch  B.  L.  rijles  on  United 
States  disappearing  car^nages^  model  1896.  amd  three  6-i/nch  rapid-fire 

funs  on  disappearing  mounts. — The  12-incn  and  10-inch  emplacements: 
*reliminai^  work  was  beeun  on  this  battery  in  December.  1898.  At 
the  beginning  of  the  fiscal  year  a  cut  was  dredged  througn  the  beach 
into  a  jpond,  thus  forming  a  sheltered  harbor.  A  breaKwater  jetty 
was  buut  to  protect  the  cut,  a  dock  constructed  on  the  shore  of  the 
pond,  a  railroad  to  the  site  of  the  emplacements  built  and  equipped, 
plant  purchased  and  installed,  16,700  yards  of  excavation  made,  and 
1,338  cubic  yards  of  concrete  placed.  Four  thousand  yards  of  earth 
placed  in  the  parados  of  this  battery  were  obtained  from  the  site  of 
the  6-inch  battery.  The  plant  here  comprises  a  radial  cableway  of  760 
feet  span,  a  locomotive,  a  steam  cmne,  a  Cockburn  continuous  mixer, 
and  some  minor  machinery.  The  materials  for  concrete  are  placed  in 
measured  cars  and  hoisted  on  an  incline  to  the  mixing  platform.  The 
concrete  from  the  mixer  drops  into  tubs,  which  are  run  under  the  cable- 
way  and  then  transported  to  the  desired  place  on  the  work.  Heavy 
material  is  transferred  by  means  of  the  crane  and  the  cableway. 

During  the  fiscal  year  the  10-inch  emplacements,  the  power  room, 
and  the  casemate  in  rear  of  the  10-inch  emplacements  were  completed. 

Contract  for  the  chain  ammunition  hoists  for  this  battery  has  been 
made.     They  will  be  installed  in  the  near  future. 

The  two  10-inch  guns  and  carriages  are  mounted,  and  are  inclosed 
in  wooden  penthouses,  covered  with  galvanized  corrupted  iron  roof- 
ing. The  penthouse  rests  on  the  racer  and  completely  incloses  the  car- 
riage and  gun,  except  the  breech  and  muzzle,  and  does  not  interfere 
witn  traversing  the  gun.  It  is  made  in  detachable  pieces  fastened 
together  with  hooks  and  buttons  so  as  to  be  water-tight  and  to  a  great 
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extent  dust  proof.  No  piece  is  larger  than  can  be  easily  handled  by 
three  men.  It  is  thought  that  a  well-drilled  squad  of  six  men  can 
assemble  each  house  in  thirty  minutes.  The  fiime  skeleton  consists 
of  sills,  uprights,  plates,  and  trusses,  the  sides  and  roof  being  paneled. 
The  primary  object  of  tnese  penthouses  was  to  protect  the  guns  from 
the  (urt  and  dust  due  to  the  cableway,  but  they  are  also  protected  from 
the  weather  and  are  thus  kept  in  good  condition  until  a  garrison  can 
take  care  of  them. 

For  the  mounting  of  these  guns  and  carriages  a  double  pair  of 
sheai-s  was  devised,  the  le^s  running  on  dollies.  The  shears  consist 
of  12  by  12  inch  yellow  pine  joined  at  the  top  by  a  yoke  working  as  a 
hinge.  The  hinged  arrangement  allows  adjustment  of  the  gauge, 
while  the  angle  of  legs  in  3ie  direction  of  travel  is  permanent.  A 
compound-geared  winch  is  attached  to  the  shears. 

The  four  gun  emplacements  are  completely  damp-proofed.  This 
operation  consists  in  first  forming  a  layer  of  waterproofing  asphalt 
cement  over  all  the  rooms  and  about  a  foot  above  ceiling  level.  Two- 
ply  Crescent  paper  is  then  laid  double,  with  asphalt  between  the  joints 
and  well  seamed  together.  Then  another  coat  of  the  cement  is  given, 
and  finally  hot  sand  is  rolled  on  to  give  a  bond  for  the  concrete  to 
follow.  The  damp-proofing  surfaces  are  sloped  or  curved  so  as  to 
drain  into  the  air  spaces.  This  method  of  insuring  dry  rooms  has 
thus  far  given  satisfaction. 

The  12-inch  emplacements  are  well  advanced.  The  anchor  bolts  are 
set,  the  concrete  is  up  to  platform  level,  and  one  parapet  is  finished. 
The  guns  and  carriages  are  on  hand  and  will  soon  be  mounted.  The 
casemates  in  rear  of  these  emplacements  are  still  to  be  built. 

Two  sally  ports,  one  at  either  end,  lead  to  the  terreplein  of  this  4-ffun 
battery,  and  a  narrow-gauge  track  runs  the  whole  length  of  the  mur 
emplacements.  It  is  expected  that  by  November  1  the  entire  battery 
will  be  complete,  except  electric  lighting. 

In  the  installation  of  electric  lighting  it  is  intended  to  use  brass 
lamp  boxes  and  cut-out  boxes.  Tnese  boxes  are  fitted  with  heavy 
cylindrical  glass  globes.  The  globes  are  screwed  to  the  boxes  anH 
made  water-tight  by  means  of  rubber  gaskets.  The  cut-out  globes 
are  somewhat  smaller  than  the  regular  lamp  globes,  but  of  the  same 
pattern.  They  render  the  inspection  of  the  cut-outs  easy  at  any  time. 
The  brass  boxes  are  all  tapped  for  three-fourth  inch  standard  pipe. 
Where  exposed  to  moisture,  brass  pipe  should  be  preferred  instead  of 
iron  conduit. 

No  garrison  is  present. 

The  three  6-inch  emplacements:  Preliminary  work  was  begun  in 
December,  1898.  By  the  beginning  of  the  fiscal  year  4,000  yards  of 
excavation  had  been  made.  During  the  fiscal  ^^ear  the  excavation  has 
been  completed  and  the  concrete  begun  and  well  advanced.  One  of 
the  emplacements  is  finished  to  loading  platform,  and  parapet  almost 
completed,  and  the  other  two  have  the  foundation  courses  laid.  The 
battery  will  be  completed  by  October  1.  The  carriages  are  on  hand 
and  will  be  mounted  as  soon  as  practicable.  The  guns  are  not  yet 
received. 

Contract  has  been  let  for  furnishing  the  ammunition  hoists  for  this 
battery.  Power  for  electric  lighting  will  be  obtained  from  the  10-inch 
and  12-inch  battery. 

No  garrison  is  present. 
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Money  statements, 

■nX'O   12-INCH    AND  TKO    10-INCH   GUN   EMPLACEMENTS. 

July  1, 1899,  balance  unexpended $165,055.63 

June  30,  lOCiO,  amount  expended  during  fiscal  year 125,  Oil .  61 

July  1, 1900,  balance  unexpended 40,044.02 

July  1, 1900,  amount  covered  by  contract $9, 703. 86 

July  1 ,  1900,  outstanding  liabilities 9, 222. 91 

18,926.77 


July  1, 1900,  balance  available 21, 117.  25 

THREE  6-1 NCH   GUN   EMPLACEMENTS. 

July  1,1899,  balance  unexpended $78,000.00 

June  30, 1900,  amount  expended  during  fiscal  year 25, 056. 52 

July  1 , 1 900,  balance  unexpended 52, 943. 48 

July  1, 1900,  outstanding  liabilitieH 13, 260. 08 

July  1 ,  1900,  balance  available 39, 683. 40 


PRESERVATION    AND   REPAIR   OF   FORTIFICATIONS. 

June  8, 1900,  amount  allotted $2, 000. 00 

July  1 ,  1900,  balance  available 2, 000. 00 

Abstract  of  'prapomh  for  ammumlion  hoists  and  doors  received  in  response  to  advertisement 
dated  January  17,  1900,  and  opened  February  17,  1900,  by  Maj.  Smith  S,  Leach,  Corps 
of  Engineers,  United  Slates  Army. 


Name  of  bidder. 


Exeter  Machine 
Worlcs,Pitt8ton,  Pa . 

Burdett-R  o  w  n  t  r  e  e 
Manufacturing  Co., 
Chicago,  III 

Hoffman  Engineer- 
ing and  Construct- 
ing Co.,  Philadel- 
phia, Pa. 


TheThos,  Laughlin 

Co.,  Portland,  Me  .. 
Greenlie,    Wyatt   & 

Co..    New     York, 

N.Y 

Robt.  S.  Bishop  New 

York.N  Y 

Ellicott  Machine  Co., 

Baltimore,  Md 

George   C.  Howard, 

Philadelphia,  Pa... 
Charles  F.   Chaney, 

New  London,  Conn . 
Arthur      Falkenau, 

Philadelphia.  Pa... 


Lump  price  for  5 
hoists  and  doors 
for  6-inch  em- 
placements. 


Price 
with 
bronze 
gears. 


$4,754.00 
U,  600. 00 

5,967.00 


2,917.00 
3,275.00 
2,826.00 


6,029.00 
4,650.00 


Price 

with 

gears  per 

plan. 


JM,598.00 
11,000.00 

5,781.00 
8,420.00 

2,867.00 
3,250.00 
02,765.00 
5,192.00 
5,865.40 
4,600.00 


Lump  price  for  2 
hoists  and  doors 
for  10-inch  em- 
placements. 


Price 

with 

bronze 

gears. 


$2,138.00 
5,900.00 

3,621.00 


Price 

with 

gears  per 

plan 


1,827.00 
2,150.00 
2,149.00 


2,275.00 


$2,063.00 
6,600.00 

3,509.00 
2,596.00 

al,807.00 
2,100.00 
2,115.00 
2,466.00 
2,200.00 


3,765.00  ;  3,700.00 


Lump  price  for  2 
hoists  and  doors 
for  12-inch  em- 
placements. 


Price 

with 

bronze 


$2,682.00 
6,800.00 

3,957.00 


1,867.00 
2,200.00 
1,940.00 


2,860.00 
3,865.00 


Price 

with 

gears  per 

plan. 


$2,696.00 
6,400.00 

3,846.00 
2,420.00 

al,847.00 
2,150.00 
1,890.00 
3,194.00 
2,745.00 


Date  of  de- 
livery. 


June  80,1900 
May  15,  1900 

Do. 

June  80,1900 
July  31,1900 
June  30,1900 

July    1,1900 


3,800.00     June  15,1900 


a  Recommended  for  acceptance. 

Three  of  the  6-inch  and  the  10-inch  and  12-inch  hoists  pertain  to  this  work. 

Contracts  in  force  during  the  fiscal  year. 

With  Arthur  J.  Wellington,  Boston,  Mass.,  for  furnishing  small  broken  stone; con- 
tract entered  into  February  17,  approved  March  21;  work  begun  April  1;  expiration, 
November  16.  189a 
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With  Samuel  E.  Bouker,  New  York,  N.  Y.,  for  fumishinff  large  broken  stone;  con- 
tract entered  into  February  21,  approved  March  25;  work  begun  May  1;  expiration, 
November  1,  1899. 

With  Greenlie,  Wyatt  &  Co.,  New  York,  N.  Y.,  for  furnishing  two  10-inch  and 
two  12-inch  ammunition  hoists  and  doors;  contract  entered  into  March  7,  approved 
March  19;  expiration,  June  30,  1900. 

With  Ellicott  Machine  CJompany,  Baltimore,  Md.,  for  furnishing  three  6-inch 
ammunition  hoists  and  doors;  contract  entered  into  March  7,  approved  March  20; 
expiration,  June  30,  1900. 

Preservation  and  repair  of  fortifications. — During  the  past  year  an 
electrician  has  been  employed  in  keeping  in  repair  the  several  elec- 
trical plants  pertaining  to  the  batteries.  On  June  7,  1900,  an  allot- 
ment from  the  appropriation  for  supplies  for  coast  defenses  was  made, 
to  be  applied  to  furnishing  materials  and  repairing  electric  installations. 

Money  statements. 

PRESERVATION   AND   REPAIR  OF  FORTIFICATIONS. 

For  electrician. 

July  1,  1899,  balance  unexpended $300.00 

June  30,  1900,  amount  expended  during  fiscal  year 300. 00 

Civilian  electrician. 

July  1,  1899,  balance  unexpended $900.00 

June  30,  1900,  amount  expended  during  fiscal  year 675. 00 

July  1 ,  1900,  balance  available 225. 00 

TRANSPORTATION  OF  ARMAMENT. 

July  1,  1899,  balance  unexpended $320.00 

June  30,  1900,  amount  expended  during  fiscal  year 320. 00 

SUPPLIES   FOR  COAST   DEFENSES. 

June  7,  1900,  amount  allotted $800. 00 

July  1 ,  1900,  balance  available 800. 00 

Svhmuriiu  mines. — ^The  mining  material  for  the  New  London  and 
New  Haven  harbors  is  stored  in  casemates  at  one  of  the  forts.  No 
active  opemtions  were  conducted  during  the  year.  A  mining  case- 
mate has  been  completed  and  partition  walls  placed  to  separate  bat- 
tery from  the  instrument  room.  The  mining  material  has  recently 
been  overhauled  and  placed  in  good  condition.  The  balance  of 
material  needed  for  the  complete  project  has  not  yet  been  received 
from  the  depot. 

Money  statement. 

PRESERVATION   AND  REPAIR  OF   FORTIFICATIONS. 

July  21,  1899,  amount  allotted: 

Act  of  June  6,  1896 $397.49 

Act  of  March  3,  1897 86.94 

Act  of  May  7,  1898 15.57 

500.00 
June  30,  1900,  amount  expended  during  fiscal  year 322. 21 

July  1,  1900,  balance  unexpended 177.  F^ 

July  1,  1900,  outstanding  liabilities 177. 79 

Purchase  of  sites  for  fortifications. — During  the  year  an  allotment 
of  $50  was  made  to  pay  for  sei-viees  in  making  abstracts  of  title  to  land 
^  ready  acquired. 
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Money  statement. 

March  21,  1900,  amount  allotted 

June  30,  1900,  amount  expended  during  fiscal  year  . . 


$50.00 
50.00 


Approxijnaie  value  of  plant  belonoing  to  the  United  States  and  used  upon  the  construction 
of  fortifications  under  the  appropriation  for  gun  and  mortar  batteries. 


Class  of  property. 


HoistiuR  and  conveying  machinery 

liailroad  plant 

Tools,  appliances,  etc 

Cement  tester,  concrete  mixer,  etc  . 

Office  furniture 

Surveying  instruments 

Typewriter 

Drawing  instruments 

Steam  lighter  Panuco 

Total 


Approximate 

value  June 

30,1900. 


$3,885 

1.960 

800 

225 

100 

105 

60 

15 

7,000 


14,130 


Approximate  value  of  plant  belonging  to  the  United  States  and  used  at  Fort  TrumbuUy  Conn, 

Class  of  property. 

Approximate 

value  June 

80,1900. 

Derricks 

925 

Office  furniture. 

10 

Total 

85 

Approximate  value  of  plant  belonging  to  the  United  States  and  used  upon  the  construdion  of 
fortifiaUions  under  the  approjmation  for  **  National  Defense,'^  act  of  March  9,  1898, 


Class  of  property. 


Apnroximate 

value  June 

80,1900. 


Tools  and  appliances 

Boilers,  engines,  and  pumps 

Railroad  plant 

Concrete  mixer,  etc 

Outfit  for  quarters 

Total 


$175 

1,800 

1,050 

550 

40 


3,615 


3  F. 

DEFENSES  OF   NEW   YORK   HARBOR. 

Officers  in  charge  of  artillery  defense  and  of  torpedo  defense  of 
southern  entrance  to  harbor,  Maj.  Henry  M.  Adams,  Corps  of  Engi- 
neers, to  November  16, 1899;  the  late  Lieut.  Col.  William  H.  H.  Ben- 
yaurd,  Corps  of  Engineers,  from  November  16,  1899,  to  January  8, 
1900;  Maj.  William  L.  Marshall,  Corps  of  Engineers,  since  January  8, 
1900;  assistants,  Lieut.  James  F.  Mclndoe,  Corps  of  Engineers,  Lieut. 
Jay  J.  Morrow,  Corps  of  Engineers,  to  August  27,  1899,  and  Lieut. 
James  A.  Woodruff,  Corps  of  Engineers.  Officer  in  charge  of  torpedo 
defense  of  eastern  entrance  to  harbor,  Maj.  John  G.  D.  Knight,  Corps 
of  Engineers.  Division  Engineer,  Col.  George  L.  Gillespie,  Corps  of 
Engineers. 

AT  EASTERN   ENTRANCE  TO  HARBOR. 

Mortar  hattery  for  sixteen  l^-mch  mortal's. — At  the  beginning  of  the 
fiscal  year  the  mortar  battery  had  been  completed,  mortars  mounted, 
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and  the  battery  lighted  by  electricity;  work  of  altering  the  platforms 
for  new-type  azimuth  circles  was  in  progress.  An  earthen  parapet 
and  temporary  magazines  had  been  constructed  for  the  practice  battery, 
where  one  8-inch  B.  L.  rifle  on  altered  15-inch  carriage  and  one  S-inch 
converted  rifle  were  mounted. 

During  the  past  fiscal  year  the  following  work  was  done:  The  new 
azimuth  circles  were  delivered  in  August,  1899,  and  were  set;  the  floors 
of  the  pits  were  regraded,  to  improve  drainage. 

Tivo  emplacemeiitH  for  5 -inch  rapid-fire  guns. — Work  was  begun 
August  7,  1899,  under  allotments  of  $20,000,  made  July  25  and 
August  9,  1899.  At  the  close  of  the  fiscal  year  the  emplacements 
were  nearly  completed,  about  75  cubic  yards  of  concrete  and  some 
paving  and  earth  embankment  being  yet  required.  The  magazines 
were  covered  with  an  asphalt  waterproof  course,  consisting  of  three 
layers  of  rock  asphalt  laid  as  thin  as  it  could  be  spread  while  hot, 
with  a  layer  of  heavy  roofing  paper  between  each  two  layers  of 
asphalt;  the  thickness  of  the  wnole  averaged  slightly  over  three- 
fourths  of  an  inch.  The  cost  was  $1.23  per  square  yard  for  177  square 
yards.  The  emplacements  contain  1,372  cubic  yards  of  concrete,  laid 
at  a  cost  of  $8.25  per  j^ard.  The  excessive  cost  is  nearly  all  due  to 
transportation  of  material,  the  site  being  distant  from  the  landing, 
and  the  amount  of  work  being  insuflScient  to  warrant  building  a  land- 
ing near  the  site. 

F^eservatian  and  repair  of  fortifications. — Work  during  the  fiscal 
year  at  the  site  of  tne  mortar  and  5-inch  batteries  consisted  in  the 
construction  of  storm  doors  for  mortar  battery,  in  waterproofing  ceil- 
ing of  dynamo  room  of  electric  plant,  and  in  making  minor  repairs 
where  needed,  under  allotments  made  for  the  purpose. 

Armament:  No  changes  were  made  during  the  year  in  the  arma- 
ment of  the  above  emplacements. 

Money  Htatimumts, 

GUN   AND   MORTAR   BATTERIES. 

July  1 ,  1899,  balance  unexpended $5, 358. 54 

June  30,  1900,  amount  allotted  during  fiscal  year 20, 000^00 

25,358.54 

June  30,  1900,  amount  expended  during  fiscal  year $15, 687. 67 

June  30,  1900,  amount  deposited  and  withdrawn  during  fiscal 

year 4,251.22 

19,938.89 

July  1,  1900,  balance  unexpended 5,419.65 

July  1,  1900,  outstanding  babilities 1,987.50 

July  1,  1900,  balance  available 3,432.15 

PRESERVATION  AND   REPAIR  OF   FORTIFICATIONS. 

July  1,  1899,  balance  unexpended $1, 187. 99 

June  30,  19()0,  amount  allotted!  during  fiscal  year 284.80 

1,472.79 

June  30,  1900,  amount  expended  during  fiscal  year $90. 88 

June  30,  1900,  amount  deposited  to  credit  of  appropriation 

during  fiscal  year 1, 157. 99 

! 1,248.87 

July  1 ,  1900,  balance  unexpended  and  available 223. 92 
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On  the  northern  side  of  eastern  entrance. — These  works  consist  of  an 
old  stone  fort  and  outlying  batteries,  with  modern  batteries. 

At  the  beginning  of  the  fiscal  year,  July  1, 1899,  the  battery  of  two 
lO-inch  guns  had  been  completed  and  armed;  one  12-inch  emplacement 
had  been  completed  and  armed,  and  of  the  second  12-inch  emplacement 
the  concrete  work  was  nearly  finished  and  work  on  embankment  was 
in  progress;  two  emplacements  for  5-inch  rapid-fire  ffuns  have  been 
completed  as  far  as  possible  until  carriages  are  deliverea;  two  emplace- 
ments for  15-pounaer  rapid-fire  guns  had  been  begun,  concrete  con- 
struction being  built  up  to  magazine  ceilings;  an  electric-lighting  plant 
had  been  installed  in  one  of  the  casemates  of  the  stone  fort;  cables  had 
been  laid,  and  electric  lights  set  in  the  completed  emplacements,  and 
a  searchlight  had  been  mounted  and  connected. 

During  the  past  fiscal  year  the  following  work  has  been  done: 

One  emplacement  for  12-inch  gun  (No.  2):  The  concrete  work  and 
embankment  were  completed,  machinery  for  handling  ammunition 
was  installed,  and  electric  lights  were  set.  This  emplacement  is 
completed  except  a  small  part  of  sodding;  its  gun  and  carriage  are 
mounted. 

Two  emplacements  for  5-inch  rapid-fire  guns:  The  carriages  were 
received,  base  rings  set,  and  paving  of  platform  completed;  the  rear 
roadway  was  graded  and  covered  with  stone.  The  guns  are  not  yet 
received. 

Two  emplacements  for  15-pounder  rapid-fire  guns:  184  cubic  yards 
of  concrete  were  laid  and  2,040  cubic  yards  of  embankment  built;  the 
emplacements  are  completed.     Guns  not  mounted. 

Electric-lighting  plant:  Conduits  were  laid  and  carried  from  the 
dynamo  to  12-incn  emplacement  No.  2;  searchlights  were  set  up  and 
covered  with  a  shelter.  Under  allotment  of  $3,000,  made  May  29, 
1900,  the  parts  of  the  searchlights  proper  now  at  this  post  are  to  be 
reassembled,  and  when  completed  are  to  be  sent  to  one  of  the  service 
schools. 

Range-finder  stations:  Authority  was  granted  for  the  construction 
of  two  range-finder  stations,  type  A,  one  for  the  12-inch  and  one  for 
the  10-inch  emplacements.  These  stations  consist  of  square  concrete 
towel's  with  iron  roofs  and  stairways,  and  earth  embankment  on  the 
exposed  sides.     They  were  completed  during  the  fiscal  year. 

The  construction  of  an  iron  gallery  to  connect  platforms  of  10-inch 
battery  was  authorized  May  8,  1900;  no  work  has  yet  been  done. 

Preservation  and  repair  of  fortifications:  An  allotment  of  $200  was 
made  to  be  applied  to  construction  of  a  shelter  for  searchlight  outfit 
and  to  alterations  to  one  already  built.  Work  was  begun  in  March, 
1900,  but  was  suspended  under  orders  from  the  Chief  of  Engineers. 

Work  of  correcting  leakage  in  the  two  10-inch  emplacements  and  the 
first  12-inch  emplacement  was  authorized  under  allotment  of  $700; 
during  the  montn  of  June  a  waterproof  coat  was  applied  to  12-inch 
emplacement  No.  1. 

A  ventilator  and  partition  were  built  in  dynamo  room. 

Minor  repairs  were  made  where  necessary. 

Riprap  shore  protection:  An  allotment  of  $2,400  was  made  from  the 
appropriation  for  ''Sea  Walls  and  Embankments,"  for  protecting  the 
north  shore  from  erosion  by  storms;  the  earth  washed  away  has  been 
replaced,  and  1,240  cubic  yards  of  rubblestone  have  been  placed  along 
shore  for  a  distance  of  about  500  feet,  in  line  with  the  wall  already 
built.     The  allotment  has  not  yet  been  wholly  expended. 

Digitized  by  VjOOQIC 


830    REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

Construction  of  sea  wall:  An  allotment  of  $10,000  was  made  June 
27,  1900,  to  be  applied  to  the  construction  of  a  sea  wall  on  the  north 
shore  of  the  reservation  in  accordance  with  the  project  of  expenditure 
submitted  June  19,  1900;  work  has  not  yet  been  begun. 

Armament:  One  12-inch  gun  on  disappearing  carriage  mounted  in 
emplacement  No.  2. 

Money  Mtateinents, 

GUN    AND    MORTAR   BATTER1&}. 

July  1, 1899,  balance  unexpended $44,587.(58 

June  30, 1900,  amount  expended  during  fiscal  year $27, 350. 94 

June  30, 1900,  amount  deposited  to  credit  of  appropriation  dur- 
ing fiscal  year 1,927.82 

29,278.76 

July  1, 1900,  balance  unexpended 15,308.92 

July  1,1900,  outstanding  liabilities 418.69 

July  1,1900,  balance  available 14,890.23 

PRESERVATION   AND    REPAIR   OF   PORTIFICATIONa 

July  1, 1899,  balance  unexpended $616. 04 

June  30, 1900,  amount  allotted  during  fiscal  year 1, 510.  IK) 

2,126.04 
June  30, 1900,  amount  expended  during  fiscal  year 553. 47 

July  1 ,  1900,  balance  unexpended 1, 572. 57 

July  1,1900,  outstanding  liabilities 234.94 

July  1, 1900,  balance  available 1,337.63 

SEA   WALLS   AND   EMBANKMENTS. 

July  1, 1899,  balance  unexpended $2,400.00 

June  30, 1900,  amount  allotted  during  fiscal  year 10, 000. 00 

12,400.00 
June  30, 1900,  amount  expende<i  during  fiscal  year 1, 226. 95 

July  1, 1900,  balance  available 11,173.05 

On  southern  side  of  eastern  entrance. — ^These  fortifications  consist  of 
an  old  casemated  stone  fort  with  old  batteries  and  modem  defenses. 

At  the  beginning  of  the  fiscal  year,  July  1, 1899,  four  emplacements 
of  the  ^un  battery  (six  pjositions  for  disappearing  guns,  two  8-inch, 
two  lO-mch,  and  two  12-inch)  were  completed  and  armed,  emplace- 
ments Nos.  4  and  5,  for  12-incii  guns,  being  under  construction,  with 
the  concrete  work  nearly  finished;  two  emplacements  for  6-inch  rapid- 
fire  guns  were  completed,  except  grading  and  electric  wiring;  two 
emplacements  for  15-pounder  rapid-fire  guns  had  been  begun,  and  a 
battery  containing  eignt  positions  for  12-inch  B.  L.  mortars  had  been 
completed. 

During  the  past  fiscal  year  the  following  work  was  done: 

Disappearing  gun  battery:  Emplacements  Nos.  4  and  5,  for  12-inch 
guns:  The  concrete  work  was  finished;  machinery  for  handling  ammuni- 
tion was  installed;  the  emplacements  were  wired  for  electric  lighting 
and  are  very  nearly  completed;  guns  are  mounted. 

Emplacement  No.  6,  for  8-inch  gun:  The  rear  roadway  was  graded 
and  side  banks  sodded. 

Two  emplacements  for  5-inch  rapid-fire  guns:  The  slojjes  were 
graded  and  sodded,  the  roadway  was  macadamized,  and  electric  wiring 
placed.     Carriages  have  been  received,  but  not  mounted. 

Two  emplacements  for  16-pounder  rapid-fire  guns:  These  emplace- 
• 
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ments  were  completed  and  are  armed.  During  the  year  767  cubic 
yards  of  earth  were  excavated,  602  cubic  yards  oi  concrete  placed,  and 
111  square  yards  of  asphalt  waterproofing  course  were  laid.  The 
location  being  wet,  especial  care  was  taken  to  prevent  dampness  in 
the  magazines.  An  asphalt  course  was  laid  in  the  floors  and  another 
over  the  magazines,  extending  past  the  air  spaces  which  were  built 
around  three  sides  of  the  rooms;  hollow  bricks  were  laid  on  the  outer 
side  of  the  earth-covered  walls.  The  asphalt  course  was  laid  one-half 
inch  thick,  at  a  cost  of  28  cents  per  square  yard.  So  far  the  rooms 
have  kept  dry.  This  course  consisted  of  16  parts  of  rock  asphalt  to  1 
part  of  bitumen,  melted  together,  laid  hot  and  ironed.  The  hollow 
brick  were  of  ordinary  size,  laid  one  thickness  as  a  wall  over  the  faces 
of  the  concrete  walls  near  tne  magazines. 

Electric-lighting  plant:  This  plant  is  in  course  of  construction  in  the 
old  storage  casemates  in  rear  of  the  disappearing  gun  battery.  A  hori- 
zontal, double-acting,  automatic  cut-oflf  engine,  direct  connected,  has 
been  set  up,  with  a  55-horsepower  water-tube  boiler.  Steam  and 
water  connections  have  been  partly  made. 

The  disappearing-ffun  batterv  and  the  two  5-inch  rapid-fire  gun 
emplacements  have  been  wired  and  lamps  placed;  the  lamps  are  16 
candlepower,  114  fixed  lamps  in  magazines,  passages,  etc.,  and  8  port- 
able  ones  at  the  platforms. 

A  type  "G  13,"  62-cell  storage  battery  has  been  ordered,  but  not 
yet  received. 

Electric  underground  conduits:  A  4-duct  vitrified  conduit  has  been 
laid  in  rear  of  the  disappearing-gun  battery  and  of  the  5-inch  mpid- 
fire  emplacements,  with  manholes  opposite  the  power  house  and  each 
emplacement,  and  with  branch  conduits  to  the  several  emplacements. 
Lead-covered  cables  are  used  in  these  conduits. 

Torpedoes  for  harbor  defense:  A  mining  casemate,  completed  in 
May,  1899,  was  turned  over  to  the  commanding  officer  June  8,  1899. 

r reservation  and  repair  of  fortifications:  The  asphalt  waterproof 
covering,  placed  over  emplacements  Nos,  1,  2,  and  3,  and  part  of  No,  4, 
disappearing-gun  battery,  during  the  previous  year,  proved  defect- 
ive and  was  replaced  by  the  contractors  at  their  own  expense.  The 
magazines  have  since  been  fairly  free  from  dampness. 

The  traverse  rail  of  emplacement  No.  3  disapi)earing-gun  battery 
was  releveled,  and  a  washout  on  the  slope  of  the  same  emplacement 
was  repaired. 

Amiament:  Two  12-inch  B.  L.  rifles  mounted  in  emplacements  Nos. 
4  and  5,  disappearing-gun  battery;  two  15-pounder  rapid-fire  guns 
mounted  in  the  completed  emplacements  for  same. 

Money  stateiifients, 

GUN   AND    MORTAR   BATTERIES. 

July  1,  1899,  balance  unexpended $56,990.97 

June  30,  1900,  amount  allotted  during  fiscal  year 6,325.00 

63,315.97 

June  30,  1900,  amount  expended  during  fiscal  year $49, 796. 10 

June  30,  1900,  amount  deposited  to  credit  of  appropriation 

during  fiscal  year _ 392.25 

50,188.35 

July  1,  1900,  balance  unexpnded 13,127.62 

July  1,  1900,  outstanding  liabilities 5, 165. 12 

July  1, 1900,  balance  available 7,962.50 
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PRESERVATION    AND   REPAIR   OF   FORTIFICATIONS. 

July  1,  1899,  balance  unexpended 1^2. 00 

June  30,  1900,  amount  allotted  during  fiscal  year 900.  Oi) 

l,5o2.'-<J 

June  30,  1900,  amount  expended  during  fiscal  year $413. 23 

June  30,  1900,  amount  deposited  to  credit  of  appropriation 
during  fiscal  year 189. 19 

602. 42 

July  1 ,  1900,  balance  unexpended W9. 5> 

July  1,  1900,  outstanding  liabilities 9. 00 

July  1, 1900,  balance  available 940.58 

TORPEDO BS   FOR   HARBOR   DEFENSE. 

July  1,  1899,  balance  unexpended .* $1, 036. 31 

June  30,  1900,  amount  expended  during  fiscal  year $261. 50 

June  30,  1900,  amount  deposited  to  credit  of  appropriation 
during  fiscal  year 774. 81 

1,036.31 

Torpedo  defenses  at  eastern  entrance  to  New  York  Harbor, — A  com- 
plete list  has  been  prepared,  showing  all  materials  needed  for  the 
approved  project  of  aefense. 

The  casemate  and  part  of  the  materials  on  hand  are  utilized  in  the 
instruction  of  officers  and  enlisted  men  of  the  Battalion  of  Engineers. 

No  funds  have  been  expended  for  these  defenses  during  the  year, 

AT  SOUTHERN   ENTRANCE   TO   HARBOR. 

Fort  Coluwhus^  Castle  Williavis^  and  South  Battery, — No  modern 
works  of  defense  are  at  this  point. 

The  only  work  done  during  the  past  fiscal  year  was  the  renewing  of 
the  timber  work  on  the  drawbridge  at  the  main  entrance  to  Fort  Colum- 
bus and  repair  of  stone  abutments  under  allotment  from  the  appropri- 
ation for  ''Preservation  and  Repair  of  Fortifications. '^ 

Sea  wall  at  Oovernors  Island^  New  York  Harbor, — This  wall,  com- 
pleted in  1893j  incloses  the  entire  island.  It  is  in  good  repair  and  no 
work  upon  it  is  required  at  present. 

M(/ney  statement, 

July  17,  1899,  amount  allotted $325.00 

June  30,  1900,  amount  expended  during  fiscal  year $271. 24 

Amount  deposited  with  assistant  treasurer 53. 76 

325.00 

Fort  Lafayette^  Neio  York. — This  work  is  situated  on  Hendricks 
Shoal,  in  the  Narrows,  New  York  Harbor,  about  1,000  feet  from  the 
Long  Island  shore.  The  area  inclosed  by  a  sea  wall  is  about  270  feet 
square. 

The  fort  is  a  circular  casemated  structure  in  three  tiers,  built  of 
Newark  red  sandstone  founded  on  riprap.  It  was  injured  by  fire  in 
1868,  since  which  time  it  has  been  abandoned  as  a  work  of  defense. 

No  work  has  been  done  during  the  past  fiscal  year. 

Defenses  on  Long  Island, — ^These  fortifications  consist  of  an  old  case- 
mated  stone  fort  and  outlying  batteries,  with  modem  batteries. 
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At  the  beginning  of  the  fiscal  year,  July  1,  1899,  a  battery  of  seven 
emplacements  for  10-inch  guns  had  been  completed,  all  the  carriages 
and  five  of  the  guns  being  mounted;  two  emplacements  for  4.7-inch 
I'apid-fire  guns  had  been  completed  and  guns  mounted;  emplacements 
Nos.  1  and  2  of  a  battery  of  four  emplacements  for  12-incn  guns  had 
been  completed  but  not  armed;  emplacements  Nos.  3  and  4  were  under 
construction;  at  the  mortar  battery,  eight  positions  for  12-inch  mor- 
tars, excavation  was  partly  completed;  two  emplacements  for  15- 
pounder  rapid-fire  guns  had  been  begun;  two  emplacements  for  12- 
mch  guns  and  two  for  6-inch  guns  on  the  old  stone  fort,  and  two 
armored  shelters  for  battery  commanders'  stations  had  been  author- 
ized but  not  begun. 

During  the  past  fiscal  year  the  following  work  has  been  done: 

Seven-gun  battery:  The  two  remaining  guns  were  mounted;  iron 
galleries  connecting  adjacent  loading  platforms  have  been  built; 
regi'ading  and  soddmg  the  front  slopes  has  been  in  progress  and  is 
nearly  completed.  Authority  was  granted  hy  the  Chief  of  Engineers 
to  widen  the  roadway  and  to  builda  retaining  wall  at  this  battery; 
work  has  not  been  begun. 

Battery  of  four  12-inch  guns:  The  concrete  work  of  this  battery 
was  completed,  7,489  cubic  yards  of  masonry  being  placed;  8,221 
cubic  yards  of  earth  and  3,105  sauare  yards  of  sod  were  excavated  for 
parapet  and  slopes;  ammunition  noists  were  placed,  water-supply  pipes 
and  electric  conduits  were  laid.  The  battery  is  very  nearly  completed. 
Guns  are  mounted  in  emplacements  Nos.  1  and  2  and  carriages  with- 
out guns  in  emplacements  Nos.  3  and  4.  Under  allotment  of  $500, 
the  delivery  tables  of  the  two  12-inch  nondisappearing  emplacements 
are  to  be  raised  to  adapt  them  to  ammunition  trucb  issued  by  the 
Ordnance  Department. 

Mortar  battery  for  eight  12-inch  B.  L.  mortars:  Eight  thousand 
five  hundred  and  sixty -two  cubic  yards  of  concrete  and  masonry  were 
laid,  nearly  completing  the  concrete  work;  5,779  cubic  yards  or  earth 
were  removed  and  1,000  square  yards  of  sod  laid  in  building  the  para- 
pets and  slopes,  which  are  not  yet  finished.  The  base  rings  for  the 
platforms  are  set. 

Two  emplacements  for  15-pounder  rapid-fire  gxins:  Six  hundred  and 
fifty-nine  cubic  yards  of  masonry  have  been  built,  532  cubic  yards  of 
earth  excavated,  and  400  yards  placed  in  the  parapets  and  slopes,  703 
square  yards  of  which  have  been  sodded.  This  work  is  nearly  com- 
pleted; it  is  ready  for  armament. 

Two  emplacements  for  12-inch  guns  in  stone  fort:  This  work 
required  the  removal  of  parts  of  the  masonry  of  the  old  fort;  5,998 
cubic  yards  of  this  masonry  were  removed;  3,712  cubic  yards  of  mate- 
rial excavated  for  foundations;  2,748  cubic  yards  of  concrete  masonry 
were  placed  and  ceiling  beams  set  over  the  rooms  and  passages;  the 
concrete  cover  in  front  of  the  air  spaces  is  built  up  to  4  feet  below  the 
superior  slope. 

Two  emplacements  for  6-inch  guns  on  disappearing  carriages  in 
stone  fort:  Three  thousand  six  hundred  and  four  cubic  yards  of  old 
masonry  were  removed,  2,121  cubic  yards  of  material  were  excavated 
for  foundations,  and  1,041  cubic  yards  of  material  were  removed  for 
parapet.     The  site  has  been  made  ready  for  concrete  construction. 

Two  battery  commanders'  stations :  Tnese  stations  consist  of  masonry 
ENG  1900 53 
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buildings  and  foundations  with  steel  roofs.  They  were  completed 
during  the  fiscal  year  and  turned  over  to  the  commanding  officer. 

Instollation  of  an  electric  tide  indicator  for  use  in  battery  com- 
manders' stations:  This  work  was  authorized  March  13,  1900,  and  an 
allotment  of  $1,000  made  for  that  purpose.  Necessary  materials  have 
been  ordered  and  partly  received. 

The  following  table  gives  the  amounts  and  unit  cost  of  the  principal 
items  in  the  chief  worj^  of  construction: 


12-inch  6-inch  v^^o..     I  Battery  of 

battery  in      battery  in       iJfSJff       fourl2-lnch 
stone  fort.  |  stone  fort  '  ,  "*'"^^-     i       gmia. 


Demolition  of  masonry: 

Number  of  cubic  yards  . . . 

Cost  per  cubic  yard 

Excavation  for  foundations: 

Number  of  cubic  yards  . . . 

Cost  per  cubic  yard 

Concrete: 

Number  of  cubic  yards . . . 

Cost  per  cubic  yard 

Grading  parapets  and  slopes: 

"  "     *'jyards... 


6,998  !  3,604    

10.70  I  10.54    

8,712  2,121  9,875  I 

».60  10.62  1  ao.44  ' 

I  I 

a2,748    58,662;             c7.4» 

$4.70  I «5.Y6  '               $4.13 

1,257  1,040  I  6,779  :  8,221 

$0.48  I  $0.52  $0.44  10.33 


Number  of  cubic  i 
Cost  per  cubic  yard . 
Sodding: 

Number  of  square  yards 1,000  8,105 

Cost  per  square  yard ' , ,  $0.40  '  10.27 

Cost  of  concrete  Includes  cost  of  materials,  hauling,  mixing,  and  placing,  cost  of  flniahing  and  set^ 
ting  up  forms,  and  cost  of  asphalt  waterproofing  course  one-half  inch  thick. 

a  2,649  cubic  yards  Roeendale  cement  concrete  and  99  cubic  yards  random  stone. 

58,807  cubic  yards  Portland  cement  concrete,  50  cubic  yards  bricic  masonry  (for  doors  and  cornets), 
205  cubic  vards  granolithic  finish. 

cl04  cuDic  yards  Rosendale  cement  concrete,  6,853  cubic  yards  Portland  cement  concrete,  35  cubic 
yards  brick  masonry,  and  497  cubic  yards  pavement 

Preservation  and  repair  of  fortifications:  Under  several  allotments 
minor  repairs  have  been  made  upon  cranes,  hoists,  dooi*s,  hand  rails, 
pavement,  drainage,  and  ventilation  in  the  battery  for  seven  10-inch 

funs;  repairs  have  also  been  made  to  the  electric-lighting  plant,  to 
itch  ana  exterior  slopes,  and  to  the  sea  wall.     A  searchlight  shelter 
has  been  built. 

Armament:  Two  10-inch  guns  on  disappearing  carriages  mounted 
in  emplacements  1  and  2  of  the  battery  for  seven  10-inch  guns;  two 
12-incn  guns  mounted  in  emplacements  1  and  2  of  the  battery  for  four 
12-inch  guns;  one  additional  12-inch  gun  is  being  mounted  in  emplace- 
ment 3  of  that  battery. 

Money  statements, 

GUN   AND   MOBTAR  BATTERIBB. 

July  1,  1899,  balance  unexpended $343,313.71 

June  30,  1900,  allotted  during  fiscal  year 4,250.00 

347,663.71 
June  30,  1900,  amount  expended  during  fiscal  year 173,673.13 

July  1,  1900,  balance  unexpended 173,890.58 

July  1,  1900,  outstanding  liabilities $19,323.58 

July  1,  1900,  amount  covered  by  existing  contracts  at  end  of 

fiscal  year 40,947.05 

60,270.63 

July  1,  1900,  balance  available 113,619.95 
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PRB8ERVATI0N    AND   REPAIR  OF   FORTIFICATIONS. 

June  30,  1899,  balance  unexpended $2,903.61 

June  30,  1900,  allotted  during  fiscal  year 1,700.00 

4, 603. 61 
June  30,  1900,  amount  expended  during  fiscal  year 1, 514. 58 


July  1,  1900,  balance  unexpended 3,089.03 

July  1,  1900,  outstanding  liabilities 613.88 

July  1,  1900,  balance  available 2, 475. 15 

NATIONAL   DEFENSE. 

Gun  and  mortar  baiieries. 

July  1,  1899,  balance  unexpended $1,951.17 

June  30,  19CK),  amount  expended  during  fiscal  year $1, 931. 93 

June  30,  1900,  amount  deposited  to  credit  of  appropriation . .  19. 24 

1,951.17 

Abstract  of  proposals  for  cement^  broken  sUme,  and  sand  received  in  response  to  advertise- 
ment of  February  13, 1900,  and  opened  March  16, 1900,  by  Maj.  W.  L.  Marshall,  Corps  of 
Engineers,  Untied  Stales  Army,  New  York  City,  N,  Y. 


No. 

of 

bid. 

Name  of  bidder. 

20,000  barrels  Portland  cement. 

Brand. 

Per 
barrel. 

Per      ,  Rebate 

barrel    i  per  sack 

in  sacks,  returned. 

Total 
bid. 

? 

Manhattan  Supply  Go.  a 

Hiram  Snyder  «t  Co 

Star 

12.17 

1     CenU. 
J2. 34                10 

$43,400 

Alpha  or  Lehigh 

Atlas 

1. 
2.11 

1. 
2.14 

1. 

1. 

94                

88,800 

10 

2.36                10 
95                

42,200 

Atlas  Portland  Cement  Co.6 ... 
Sparrow,  Friedenberg  &  Co 

89,000 

18 

C2.34             clO 
95                

42,800 

Imported  Hemmoor 

39,000 

1ft 

947               

38,940 

' 

No. 

of 

bid. 


Name  of  bidder. 


16,000  cubic  yards  broken  | 
stone.  1 


8,000  cubic  yards  sand. 


Kind. 


Per 
cubic 
yard. 


Trap., 


PhcBniz  Towing  and  Transpor- 
tation Co. 

Jacob  £.  Conklin , 

John  J.  Donovani; Granite. 

Metropolitan    Crushed    Stone  i  Trap 

Co./  : 

Joseph  D.  Kidder  i7 1  Trap 

John  8.  Lane  &  Son I  Trap 

Manhattan  Trap  Rock  Co Trap 

Harry  Goodwin I 

£.  F.RendtA 

William  Reinhardt  f ! 


Total 
bid. 


Kind. 


Per 
cubic 
yard. 


SI.  50 

L57 

.95 

1.06 
.87 
.76 


924,000 
26,120 
16,200 

16,800 
13,920 
12,000 


Hempstead  Har- 
bor. 


Total 
bid. 


Cents. 
c  331  d  12,693.83 


JohnD.MUler I  Trap 


.75  I    12,000 


Cow  Bay 

West  End, N.J... 
Hempstead  Har- 
bor. 


34  I  2,720.00 
49|'  3,980.00 
47  I    3,760.00 


All  proposals  for  broken  stone  were  rejected  because  none  of  the  samples  submitted  meets  with  the 
requirements  of  the  specifications. 

a  Tie  bid  with  No.  18  for  cement  in  sacks. 

h  Tie  bid  with  No.  2  for  cement  in  sacks.    Recommended  for  acceptance, 
c  Accepted, 
d  Lowest  bid  for  sand. 

e  Informal;  paragraph  6  of  specifications  not  complied  with. 

/Informal;  paragraph  10  of  specifications  not  complied  with;  evidence  of  authority  for  signature 
not  submitted. 
oGuarantv  accompanying  proposal  not  dated. 

A  Informal;  only  one  bid  submitted;  neither  certificate  nor  guaranty  given. 
<  Informal;  paragraph  8  of  specifications  not  complied  with. 
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Contnwis  in  force. 

With  the  Atlas  Cement  Company,  for  American  Portland  cement,  Atlas  brand; 
dated  March  24,  1899;  approved  by  the  Chief  of  Engineers  April  18,  1899;  approxi- 
mate amount,  25,000  barrels,  at  $1.99  per  barrel;  to  he  completed  in  accordance  with 
specifications. 

With  Jacob  E.  Conklin,  for  broken  trap  rock;  contract  dated  April  1,  1899; 
approved  by  the  Chief  of  Engineers  April  21,  1899;  approximate  amount,  21,000 
cubic  yards,'at  84  cents  per  cubic  yard;  to  be  completed  in  accordance  with  specifica- 
tions.    Contract  completed. 

With  Harry  Goodwin,  for  sand;  contract  dated  March  30,  1899;  approved  by  the 
Chief  of  Engineers  April  12,  1899;  approximate  amount,  11,000  cubic  yards,  at  34 
cents  per  cubic  yard;  to  be  completed  in  accordance  with  specifications.  Contract 
completed. 

With  the  Atlas  Portland  Cement  Company,  for  American  Portland  cement.  Atlas 
brand;  contract  dated  April  6, 1900;  approved  by  the  Chief  of  Engineers  May  3, 1900; 
approximate  amount,  20,000  barrels,  at  |52.34  per  barrel,  delivered  in  sacks,  4  sacks 
to  the  barrel,  allowing  10  cents  for  each  empty  sack  returned;  to  be  completed  in 
accordance  with  specifications. 

With  the  Phoenix  Towing  and  Transportation  Company,  for  sand;  contract  dated 
March  27,  1900;  approved  by  the  Chief  of  Engineers  April  17,  1900;  approximate 
amount,  8,000  cubic  yards,  at  33 J  cents  per  cubic  yard;  to  be  completed  m  accord- 
ance with  specifications. 

Defenses  on  Staten  Island, — ^These  fortifications  consist  of  two  old 
casemate  stone  forts  and  outlying  batteries  with  modern  defenses. 

At  the  beginning  of  the  fiscal  year  a  mining  casemate,  torpedo  stor- 
age building,  and  three  cable  tanks  were  constructed  and  equipped 
with  machinery  for  handling  material;  the  following  batteries  and 
emplacements  nad  been  completed  and  anned:  A  5 -gun  battery  for 
8-inch  rifles;  two  batteries,  each  for  two  10-inch  rifles,  with  electric- 
lighting  plant  and  range-finder  shelters;  two  emplacements  for  6-inch 
rapid-fire  guns;  two  emplacements  for  4.7-inch  rapid-fire  guns;  two 
emplacements  for  8-inch  B.  L.  rifles  on  modified  15-inch  gun  carriages. 

A  battery  for  two  12-inch  guns  on  disappearing  carriages  was  com- 
pleted, but  not  armed;  electric  plant  was  installed. 

Two  emplacements  for  15-pounder  rapid-fire  guns  were  completed. 

A  second  battery  of  two  emplacement^  for  12-inch  guns  was  under 
construction;  platforms  were  completed  and  magazines  built  up  to 
ceiling  level. 

Two  emplacements  for  6-inch  guns  on  disappearing  carriages  were 
underway,  emplacement  No.  2  being  nearly  completed. 

During  the  past  fiscal  year  the  following  work  has  been  done: 

Two  emplacements  for  12-inch  guns:  These  have  been  completed, 
except  a  small  amount  of  sodding  on  the  superior  slope  and  construc- 
tion of  a  short  sea  wall  at  the  foot  of  the  left  flank  of  the  exterior 
slope.     Armament  is  now  being  mounted. 

Two  emplacements  for  6-inch  guns  on  disappearing  carriages:  These 
have  been  nearly  completed;  there  remains  a  small  amount  of  parapet 
construction. 

An  underground  electric  conduit  system  has  been  laid,  connecting 
all  the  emplacements,  the  power  houses,  and  the  batteiy  commander's 
and  fire  commander's  stations.  The  conduits  are  of  vitrified  clay, 
4-duct  for  the  main  line  and  2-duct  for  the  branches. 

Reassembling  portable  searchlight  outfits:  Under  authority  of  the 
Secretary  of  War  and  allotment  of  May  29,  1900,  two  4-10-450  Gen- 
eral Electric  direct-connected  sets  are  to  be  purchased  and  mounted 
upon  platform  trucks  pertaining  to  the  generating  sets  now  installed, 
and  wnen  completed  tnese  sets,  with  others,  arc  to  be  sent  to  the  four 
service  schools. 
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Concrete  was  mixed  in  a  revolving  cubical  mixer,  except  that,  in  the 
6-inch  emplacements  in  addition  to  machine  mixing,  809  cubic  yards 
were  mixed  by  hand;  the  cost  was  found  to  be  greater  by  56  cents  per 
cubic  yards.  The  materials  used  were  Portland  cement,  Alpha  brand, 
broken  trap  rock,  and  beach  sand  obtained  on  the  reservation  at  the 
cost  of  hauling.  The  proportions  used  were  1  of  cement,  3  of  sand, 
and  5  of  broken  stone.  The  floors  and  upper  surfaces  of  concrete 
work  were  covered  with  a  pavement  of  1  part  of  Portland  cement,  8 
parts  of  sand,  5  parts  of  broken  stone,  laid  6  inches  thick,  with  sur- 
face 2  inches,  1  part  cement  to  3  of  sand. 

The  following  table  gives  an  accurate  compilation  of  the  cost  of 
principal  items  of  work: 

Coifl  of  concrete  coiuir action j  etc.,  July  1,  1899^  to  June  SOy  1900. 


Number  of  cubic  yards  of  concrete 

Proportion  of  materials  in  concrete:  Portland  eememt,  broken  stone,  sand 

Cost  of  materials: 

Portland  cement,  per  barrel $1. 98 

Broken  stone,  per  ciibic  yard 

Sand,  hauled  from  bench,  hauling  per  cubic  yard 

Concrete  in  place:  cost  per  cubic  yard  of  concrete: 

Cement,  at  J1.98  per  barrel 

Broken  stone,  at  S<).81  piT  cubic  yard 

Sand,  at  80.175  and  $0.20  per  cubic  yard 

Receiving  and  storing  materials,  at  80.1  IG  and  $0.08^1  per  cubic  yanl  and  barrel. 

Mixing,  placing,  and  ramming 

Forms,  lumber,  and  labor 

Superintendence  and  miscellaneous  items  . .  ^ , 


Total  cost  per  cubic  yard  . 


Concrete  pavement, 8  inches  thick  (1,044  square  yards): 
Proportion  of  materials — 

Body  of  concrete 

2-inch  depth  of  mortar 

Cost  per  square  yard— 

Materials 

Labor 


Total  cOst  per  square  yard. 


Ai<phaU  waterproofing  coiirse,  one-half  inch  thick: 
Cost  per  square  yard- 
Materials.  . .'. 

Labor 


Total  cost  per  square  yard. 


Sodding,  materials  obtained  from  reservation  (14,678  s<iuarc  yards): 
Cwt  of  cutting  and  bauling.  m-r  square  yard,  by  contract . . . 
"    "     *  iyard 


Cost  of  lajing,  per  square  yt 


Total  cost  per  square  yard 

Cost  of  earth  excavation,  per  cubic  yard. 


Two 
12-inch 
emplace- 
ment.*!. 

Two 
6-inch 
emplace- 
ments. 

5,609 
1:3:5 

$1.98 
.81 
.  17.'> 

a  3, 778 
1:3:5 

31.98 
.81 
.20 

2. 540 

i.on 

.225 
.149 
.879 
.477 
.190 

2.M6 
1.041 
.257 
.180 
LllO 
.950 
.150 

5.507 

6.234 

1:3:5 
1:  8 

«).660 
1        1.030 

1:3:5 
1  :  3 

SO.  680 
1.050 

1.690 

1.7.^.0 

.280 
.205 

.63a 
.290 

.485 

.920 

.085 
.080 

.085 
.080 

.165 
.354 

.165 
.310 

a  Eight  hundred  and  nine  cubic  yards  of  concrete,  included  above,  were  mixed  by  hand  at  an  addi- 
tional cost,  over  cost  of  machine-mixing,  of  S0.56  per  cubic  yard. 

Cost  of  electric  conduit  system. 

Linear  feet  laid 5, 31 1 

Cost  of  excavation  and  covering,  j)er  linear  foot $0. 102 

Cost  of  laying  and  wiring  conduits,  per  linear  foot 038 

Cost  of  4-<luct  conduit  ( material  only ) ,  per  linear  foot 280 

Cost  of  2-duct  conduit  (material  only),  per  linear  foot 140 

Total  cost  of  4-<luct  conduit,  in  place,  per  linear  foot 420 

Total  cost  of  2-duct  conduit,  in  place,  per  linear  foot 280 
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Preservation  and  repair  of  fortifications;  Work  during  the  fiscal 
year  consisted  in  repairs  to  ammunition  lift  of  one  of  the  10-inch  bat- 
teries and  of  slopes  of  batteries  damaged  during  the  winter.  The 
concrete  of  one  of  the  12-inch  batteries,  damag^  by  the  garrison 
while  mounting  guns,  was  repaired;  two  hydrants,  with  water  con- 
nections, were  pmced  in  rear  of  that  battery.  A  tile  gutter  was  laid 
on  slope  of  emplacement  No.  1  of  one  of  the  10-inch  batteries. 

The  submarine  mining  material  was  cleaned,  repaired,  and  covered 
with  prescribed  composition. 

One  drum  multiple  cable  was  removed  from  the  small  to  the  large 
cable  tank. 

Fifty-six  43-inch  mine  cases  and  eight  48-inch  mine  cases  were 
shipped  to  Seattle,  Wash.,  and  Yerba  Buena  Island,  Gal. 

oites  for  fortifications  and  seacoast  defenses:  Condemnation  pro- 
ceedings have  been  instituted  for  the  acquisition  of  two  properties. 
An  allotment  of  $50,000  has  been  made  lor  this  purpose,  November 
24,  1899.  The  matter  is  in  the  hands  of  the  United  States  attorney 
for  the  eastern  district  of  New  York. 

An  allotment  of  $45,000  has  been  made  June  19,  1900,  for  the  pur- 
chase of  a  third  tract,  offered  by  the  present  owner  to  the  United 
States  at  the  appraised  valuation.     Search  of  title  is  in  progi'ess. 

Armament:  Two  12-inch  guns  on  disappearing  carriages  were 
mounted. 

Money  statements, 

GUN    AJJD   MORTAR   BATTERIES. 

July  1,  1899,  balance  unexpended $88,259.04 

Allotted  since 3,350.00 

91,609.04 

June  30,  1900,  amount  expended  during  fiscal  year $85, 583. 89 

Amount  deposited  to  credit  of  appropriation 747. 50 

86,331.39 

July  1,  1900,  balance  unexpended 5, 277. 65 

July  1,  1900,  outstanding  liabilities '     1,602.94 

July  1,  1900,  balance  available 3,674.71 

TORPEDOES   FOR  HARBOR   DEFENSE. 

July  1,  1899,  balance  unexpended $449. 29 

T\me  30,  1900,  amount  expended  during  fiscal  year 449. 29 

SITES  FOR  FORTIFICATIONS   AND  SEACOAST  DEFENSES. 

June  30,  1900,  allotments  since  beginning  of  fiscal  year $95, 000. 00 

June  30,  1900,  balance  unexpended 95,000.00 

PRESERVATION   AND   REPAIR  OF   FORTIFICATIONS, 

July  1,  1899,  balance  unexpended $585.40 

Allotted  since 2,814.00 

3,399.40 
June  30,  1900,  amount  expended  during  fiscal  year 1, 803. 57 

July  1,  1900,  balance  unexpended 1,595.83 

July  1,  1900,  outstanding  liabilities 265.30 

July  1,  1900,  balance  available 1,330.53 
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NATIONAL  DEFENSE. 

Oun  and  mortar  batteries. 


July  1,  1899,  balance  unexpended $238.54 

June  30,  1900,  amount  expended  during  fiscal  year $230. 68 

June  30,  1900,  amount  deposited  to  credit  of  appropriation. .  7. 96 

238.54 

Torpedo  defense^  Narrows^  New  York  Harbor. 

July  1,  1899,  balance  unexpended $43. 14 

June  30,  1900,  amount  expended  during  fiscal  year 43.14 

Defenses  at  Scmdy  Hook. — This  fortification,  on  the  south  side  of  the 
main  entrance  to  New  York  Harbor,  consists  of  an  old  casemated  stone 
fort  with  modern  batteries. 

At  the  beginning  of  the  fiscal  year  a  mining  casemate,  a  storage 
building,  and  four  cable  tanks  were  built;  mortar  battery  tor  sixteen 
12-inch  JB.  L..  mortars  was  completed,  eight  of  the  mortars  being 
provided  with  index  rings  of  new  pattern  and  the  other  eight  being  in 
process  of  alteration;  gun-lift  battery  No.  1,  for  two  12-inch  guns, 
was  completed  and  guns  were  mounted,  and  three  Gatling  guns  had 
been  mounted  for  gorge  defense.  Battery  of  two  positions  for  10-inch 
guns  was  completed  and  guns  mounted;  battery  oi  three  positions  for 
10-inch  guns  and  four  for  12-inch  guns  was  nearly  completed,  the  10- 
inch  emplacements  being  armed  and  the  armament  for  the  12-inch 
emplacements  being  ready  to  mount;  one  emplacement  for  5-inch 
rapid-fire  ffun  was  completed  and  gun  mounted;  the  pneumatic  dyna- 
mite gun  battery,  containing  three  positions  for  dynamite  guns,  one 
8-inch  and  two  15-inch,  was  completed  with  temporary  parapet  and 
magazines,  and  guns  were  mounted;  temporary  emplacements  for  one 
5-inch  siege  rifle,  one  7-inch  siege  howitzer,  and  one  4. 7-inch  rapid-fire 
gun  were  Duilt  and  guns  mounted;  two  emplacements  for  15-pounder 
rapid-fire  guns  had  been  built  as  far  as  practicable,  awaiting  delivery 
of  the  mounts;  a  range-finder  tower  had  been  built;  two  independent 
searchlight  plants  haa  been  installed. 

The  following  work  was  done  during  the  fiscal  year: 

Moiiar  battery:  The  remaining  eight  mortars  were  provided  with 
index  rings  of  new  pattern,  completing  the  alterations  for  the  battery. 

Battery  of  three  10-inch  and  four  12-inch  guns:  This  battery  is 
nearly  completed.  The  final  completion  of  the  sand  parapet  and 
removal  of  obstructing  masonry  from  the  field  of  fire  will  interfere 
with  the  present  operations  at  the  Sandy  Hook  Proving  Ground,  and 
has  therefore  been  deferred.  Part  of  the  exposed  concrete  was  treated 
with  Sylvester  waterproofing  process. 

Four  12-inch  guns  were  mounted  during  the  year  and  the  battery  is 
now  fully  armed. 

Five-inch  rapid-fire  gun  emplacement:  The  gun  platform  was  cut 
out  and  relaid  to  correspond  to  changes  in  the  mount  adopted  by  the 
Ordnance  Department. 

Two  15-pounder  rapid-fire  gun  emplacements:  Final  completion  is 
delayed  pending  arrival  of  the  mounts.  Sand,  which  had  blown  in 
upon  the  emplacements  during  the  winter,  was  removed  and  the  slopes 
were  protected  with  brushwood  and  ashes. 

Pneumatic  dynamite  gun  battery:  Work  upon  construction  of  con- 
crete retaining  walls  and  bombproof  s  has  been  begun,  under  allotment 
made  June  12,  1900. 
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Two  additional  emplacements  for  15-pounder  rapid-fire  ffuns:  Allot- 
ment for  construction  was  made  June  13, 1900;  work  has  been  begun. 

Range-finder  tower:  The  fitting  up  of  the  instrument  room  was 
completed  and  the  keys  turned  over  to  the  commanding  officer. 

Plank  roadways:  Three  thousand  seven  hundred  feet  of  roadways 
8  feet  wide  were  built,  connecting  the  mortar  battery,  battery  of  two 
10-inch  guns,  and  the  first  16-pounder  gun  battery  with  the  existing 
roads. 

Reassembling  portable  searchlight  outfits:  Under  allotment  of 
$3,000,  made  May  29.  1900,  the  parts  of  the  searchlights  proper  are 
to  be  reassembled  ana  two  4-10-450  General  Electric  direct-connected 
sets  are  to  be  purchased  and  mounted  upon  platform  trucks  pertaining 
to  the  generatuig  sets  now  Installed,  and  when  reassembled  these  sets, 
together  with  two  other  sets,  are  to  be  shipped  to  the  four  service 
schools. 

Preservation  and  repair  of  fortifications:  The  following  work  has 
been  done  during  the  fiscal  year: 

At  the  gun-lirb  battery  an  engineman  has  been  employed  and  the 
mechanism  kept  in  good  condition. 

At  battery  for  three  10-inch  and  four  12-inch  guns  836  square  yards 
of  Rosendale  cement  pavement  over  the  magazines  of  the  10-inch 
emplacements  were  removed  to  1  foot  depth  and  replaced  with  Port- 
land cement  pavement.     Minor  repairs  were  made  to  the  electric  wiring. 

At  the  mortar  battery  the  interior  sand  slopes,  which  were  too  steep 
to  stand  the  firing  of  the  mortars,  were  regraded  to  a  slope  of  1  upon 
2,  and  the  sod  relaid. 

Submarine  mining  materials:  The  stored  cable  was  overhauled  and 
examined;  the  oil  engine  was  removed  from  the  mining  casemate  and 
stored  in  the  torpedo-storage  building;  repairs  to  instruments  were 
made. 

Miscellaneous:  Small  repairs  were  made  to  the  revetment  of  the 
pneumatic-^un  battery;  the  battery  commander's  station  in  batteiT 
for  two  lO-mch  guns  was  closed  up,  drains  were  laid,  doors  painted, 
and  property  cared  for. 

Seawalls  and  embankments:  The  seawalls  are  completed;  nothing 
vfas  done  during  the  fiscal  year. 

Armament:  Four  12-inch  B.  L.  rifles  were  mounted;  the  5-inch  siege 
rifle  and  7-inch  siege  howitzer,  temporarily  mounted  for  cover  of  mine 
fields,  were  dismounted  and  removed. 

Money  statements, 

GUN  AND  MORTAR  BATTERIES. 

July  1,  1899,  balance  unexpended $9, 972. 64 

June  30,  1900,  amount  allotted  since 39,800.00 

49,772.64 

June  30,  1900,  amount  expended  during  fiscal  year $8, 278. 55 

June  30,  1900,  amount  deposited  to  credit  of  appropriation 

during  fiscal  year 2,189.35 

. 10,467.90 

July  1,  1900,  balance  imexpended 39,304.74 

July  1,  1900,  outstanding  liabilities 1,065.84 

July  1,  1900,  balance  available 38,238.90 
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PRESERVATION    AND   REPAIR   OF    FORTIFICATIONS. 

July  1,  1899,' balance  unexpended $10,173. 10 

Juiie  30,  1900,  amount  allotted  during  fiscal  year , 4, 546.  79 

14,  719. 89 

June  30,  1900,  amount  expended  during  fiscal  year $11, 429. 86 

June  30,  1900,  amount  deposited  to  credit  of  appropriation 
during  fiscal  year 443. 75 

11,873.61 

Julv  1,  1900,  balance  unexpended 2,846.28 

July  1,  1900,  outstanding  liabilities 623.92 

July  1,  1900,  balance  available 2,222.36 

TORPEDOES   FOR   HARBOR   DEFENSE. 

July  1,  1899,  balance  unexpended $258.19 

June  30,  190O,  amount  expended  during  fiscal  year $249. 64 

June  30,  1900,  amount  deposited  to  credit  of  appropriation 
during  fiscal  year 8. 55 

258.19 

SEA   WALLS   AND   EMBANKMENTS. 

Riprap  wall,  east  shores  Sandy  Hook,  N.  J. 

July  1,  1899,  balance  unexpended $135.48 

June  30,  1900,  amount  expended  during  fiscal  year .31 

July  I,  1900,  balance  unexpended  and  available 135. 17 

Sea  wall,  north  shore,  Sandy  Hook,  N.  J. 

July  1,  1899,  balance  imexpended $2,201.97 

July  1,  1900,  balance  available 2,201.97 

NATIONAL   DEFENSE. 

Gun  and  mortar  batteries. 

July  1,  1899,  balance  unexpended $427.22 

June  30,  1900,  amount  expended  during  fiscal  year $364. 64 

June  30,  1900,  amount  deposited  to  credit  of  appropriation 

during  fiscal  year 62. 58 

427. 22 

Torpedo  defense,  southern  eriirance,  New  York  Harbor, 

July  1,  1899,  balance  unexpended $50. 58 

June  30,  1900,  amount  deposited  to  credit  of  appropriation  during  the 

fiscal  year 50.58 

Supplies  far  coast  defense. — Under  date  of  June  7, 1900,  an  allotment 
of  $1,000  was  made  by  the  Chief  of  Engineers,  United  States  Anny, 
from  the  appropriation  for  ''Supplies  for  Coast  Defense,"  act  of  May 
i>5,  1900,  to  be  applied  to  filling  such  requisitions  as  may  be  duly 
approved  by  him. 

No  supplies  have  yet  been  issued  under  this  appropriation. 

Money  statement. 

Amount  allotted  June  7,  1900 $1,000.00 

Amount  unexpended  and  available  July  1,  1900 1, 000. 00 
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3  G. 

DEFENSES  OF  THE  DELAWARE  RIVER. 

Officer  in  charge,  Lieut.  Col.  Charles  W.  Raymond,  Corps  of  Engi- 
neers, to  April  6,  1900,  and  since  May  31,  1900;  assistants,  Lieut. 
Spencer  Cosby,  Corps  of  Engineers,  to  January  1,  1900,  from  Feb- 
ruary 21  to  April  6, 1900,  and  since  May  31, 1900:  and  Lieut.  eTames  B. 
Cavanaugh,  Corps  of  Engineei*s,  since  June  11,  1900.  The  district 
was  in  charge,  temporarily,  of  Lieut.  Spencer  Cosby  from  April  6  to 
May  31,  1900. 

Battery  for  three  10-inch  and  three  12'inch  disa/ppearing  guns, — ^The 
project  under  which  this  batteiy  was  constructed  and  a  detailed 
account  of  the  progress  of  the  work  and  a  description  of  the  battery 
as  constructed  are  contained  in  the  Annual  Reports  of  the  Chief  of 
Engineers  for  1897,  pages  628  to  636;  for  1898,  pages  637  to  639;  and 
for  1899,  pages  782  to  786. 

The  battery  proper  had  been  completed  and  the  guns  and  carriages 
mounted  in  1898,  and  it  was  turned  over  to  the  artillery  commander 
on  January  6,  1899. 

At  the  end  of  the  preceding  fiscal  year  work  was  in  progress  on  the 
earthen  parados,  which  is  to  protect  the  battery  from  reverse  fire,  and 
40,363  cubic  yards  of  material,  out  of  a  revised  estimate  of  44,500 
cubic  yards,  had  been  placed. 

During  the  fiscal  year  this  work  was  continued  and  the  parados  com- 
pleted on  September  19,  1899;  4,137  cubic  yards  of  material  were 
placed,  making  a  total  of  44,500  cubic  yards  in  this  work.  The  slopes 
were  graded  and  seeded  to  prevent  washing,  and  longitudinal  strips  of 
sod  were  placed  on  them  7  feet  apart  and  securely  pegged  in  position. 

T,he  work  done  on  the  battery  proper  during  the  fiscal  year  was  in 
maintenance  and  repairs,  such  as  cleaning  and  varnishing  all  the  doors 
of  the  battery,  repairing  the  drains  from  the  wells  uncfer  the  ammu- 
nition elevators  in  emplacements  Nos.  3,  5,  and  6,  which  did  not  work 
properly,  and  painting  the  top  surface  of  traverse  No.  3  with  two 
coats  of  linseed  oil,  thus  effectually  stopping  some  slight  leaks  which 
had  appeared  in  the  magazines. 

Batteru  for  d-lneh  rapid-iire  guns  on  halanced-jnUar  mounts. — The 
two  emplacements  for  5-incn  rapid-fire  guns  on  balanced-pillar  mounts 
are  situated  about  100  feet  beyond  the  western  end  of  tne  main  bat- 
tery. A  description  of  them  and  of  the  progress  of  the  work  is  con- 
tained in  the  Annual  Reports  of  the  Chief  of  Engineers  for  1898,  pages 
639  and  640,  and  for  1899,  page  784.  The  battery  was  completed  in 
August,  1897,  ready  for  the  guns  and  carriages.  They  have  not  yet 
been  received,  and  this  battery  has  not  been  turned  over  to  the  artil- 
lery commander. 

The  only  work  done  on  this  battery  during  the  fiscal  year,  under  this 
allotment,  was  in  changing  the  two  platforms  to  conform  to  the  change 
in  the  mounts.  This  work  was  begun  on  November  24,  and  the  Imlance 
available,  $20.06,  was  expended.  Work  was  continued  under  a  separate 
allotment  from  the  appropriation  for  ""Preservation  and  Repair  of 
Fortifications,"  and  was  completed  December  2, 1899,  at  a  cost  of  ^69.20. 
The  platforms  had  to  be  cut  down  1  foot  to  within  3.5  feet  of  the 
center,  6.5  cubic  yards  of  concrete  being  removed  from  each  platform. 
A  pavement  of  Portland  mortar  1  to  3,  was  then  put  on. 
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Correcting  dampness  in  magasines. — On  August  1, 1899,  the  Chief  of 
Engineers  allotted  the  sum  of  $550  from  the  appropriation  for  ''  Pres- 
ervation and  Repair  of  Fortifications,"  act  of  March  3,  1899,  to  be 
applied  to  correcting  the  dampness  of  the  magazines  of  the  10-inch, 
12-inch,  and  5-inch  emplacements.  This  allotment  was  expended  in 
putting  in  expanded-metal  ceilings  in  all  magazines  to  prevent  con- 
densation. 

The  ceilings  consist  of  sheets  of  expanded  metal  lashed  with  wire 
to  f-inch  diameter  galvanized  iron  rods  mnning  longitudinally,  14 
inches  center  to  center,  which  are  secured  by  steel  hooks  to  1-inch 
steel  channels  supported  3  inches  under  and  parallel  with  each 
I-beam  by  i-inch  hooks  tapped  into  the  I-beams.  The  expanded 
metal  was  plastered  with  two  coats  of  Portland  mortar;  the  first  coat 
containing  about  25  per  cent  of  lime  with  the  usual  quantity  of  hair 
used  in  plastering;  tne  second  coat  was  of  Portland  mortar,  cement  1, 
sand  2.  This  gives  a  continuous  air  space  3  inches  under  the  I-beams, 
extending  over  the  whole  surface  of  tne  magazines. 

The  allotment,  due  to  increase  in  price  of  materials,  was  not  sufficient 
to  complete  this  work,  and  the  balance,  $222.03,  was  paid  for,  $106. 21 
from  the  allotment  for  the  care  of  the  electric  li^ht  and  power  plant 
and  $115.82  from  the  allotment  for  repairs  to  river  bank  and  wnarf. 
The  cost  of  the  ceilings  in  the  10-inch  and  12-inch  emplacements  was 
$650.08,  and  that  of  tbe  5-inch  emplacements  $121.95,  making  a  total 
of  $772.03. 

Constructimi  of  bracketed  gallery  and  erection  of  hoard  fence. — On 
November  8,  1899,  the  Chief  of  Engineers  allotted  the  sum  of  $1,825 
from  appropriations  for  ^'Preservation  and  Repair  of  Fortifications," 
as  follows: 

Act  of  June  6,  1896 $100.00 

Act  of  March  3, 1897 1,157.99 

Act  of  May  7,  1898 307.80 

Actof  March  3,1899 259.21 

1,825.00 

to  be  applied  to  the  construction  of  a  bracketed  gallery  along  the  rear 
of  the  battery  connecting  the  six  gun  platforms,  and  for  the  erection 
of  a  board  fence  to  screen  this  battery  from  the  public  view. 

The  bracketed  gallery  was  completed  in  May,  1900,  at  a  cost  of 
$1,223.29. 

The  board  fence  was  completed  in  December,  1899,  at  a  cost  of 
$222.91. 

Of  the  balance  of  this  allotment,  $15.40  was  expended  in  May,  1900, 
in  repairing  the  lead  flashing  on  platform  No.  1,  $84.20  in  June,  1900, 
in  repairing  the  ceiling  of  the  shot  chambers  of  the  10-inch  and  12-inch 
emplacements  with  cork  {mint  where  it  had  been  injured  by  dampness, 
and  $39.86  for  the  purchase  of  tools  and  supplies  to  be  furnished  the 
commanding  oflScer. 

Purchase  of  tools  and  supplies  to  he  furnished  the  commanding 
officer. — On  March  8,  1900,  the  Chief  of  Engineers  allotted  the  sum 
of  $150  from  the  appropriation  for  ''Preservation  and  Repair  of 
Fortifications,"  act  of  March  3,  1899,  for  the  purchase  of  tools  and 
supplies  to  be  furnishecl  the  commanding  oflScer  for  the  opeitition  and 
maintenance  of  the  electric  plant  at  that  post.  This  allotment  was 
entirely  expended. 
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Repairing  sl'Opes  of  parados. — On  March  22,  1900,  the  Chief  of 
Engineers  allotted  the  sum  of  $300  from  the  appropriation  for  "Pres- 
ervation and  Repair  of  Fortifications,"  act  oi  March  3,  18t9,  to  be 
applied  to  repairing  the  slopes  of  the  parados.  This  allotment  was 
entirely  expended  in  April,  lOoO,  in  filling  in  the  gullies  washed  in  the 
slopes  during  the  winter,  and  in  placing  sod  cut  from  the  surrounding 
meadows. 

Care  and  (meration  of  electric  liaht  and  power  plant, — Under  an 
allotment  of  ^1,150,  made  by  the  Chief  of  Engineers  from  the  appro- 

?riation  for  ''Preservation  and  Repair  of  Fortifications,"  act  of  May 
,  1898,  the  electric  plant  was  carea  for  by  a  skilled  mechanic  of  the 
classified  service  at  a  compensation  of  $75  per  month  from  Jul}'  1, 
1899,  to  November  4,  1899,  inclusive,  on  which  date  an  electrician 
sergeant  was  appointed  to  take  charge  of  the  plant. 

On  November  13,  1899,  $400  was  withdi-awn  from  this  allotment. 

The  balance  of  this  allotment  was  expended  in  the  purchase  of  tools 
and  supplies  for  repairs  and  maintenance  of  the  electric  plant,  in  com- 
pleting the  expanded  metal  ceilings,  and  in  changing  the  platforms  of 
the  5-inch  emplacements. 

Under  an  allotment  of  $300  made  by  the  Chief  of  Engineers  on 
June  9, 1899,  from  the  appropriation  for  '"Preservation  and  Repair  of 
Fortifications,"  act  of  May  7,  1898,  remirs  were  made  to  the  river 
bank  and  wharf,  at  a  cost  of  $131.78.  The  balance  of  this  allotment 
was  expended  in  completing  the  expanded  metal  ceilings  and  in  chang- 
ing the  platforms  of  the  5-inch  emplacements. 

On  June  8,  1900,  the  Chief  of  Engineers  allotted  the  sum  of  $500 
from  the  appropriation  for ' '  Preservation  and  Repair  of  Fortifications," 
act  of  May  25,  1900,  for  necessary  repairs. 

The  following  table  shows  the  expenditure  on  both  main  and  rapid- 
fire  batteries  during  the  fiscal  year: 

4,137  cubic  yards  of  earth  in  parados,  at  $0.39723  per  cubic  yard $1, 643. 36 

Grading,  seeding,  and  sodding  parados 108. 02 

Cutting  drains  in  shot  chambers  of  10-inch  and  12-inch  emplacements  ...  17. 85 

Varnishing  doors  of  battery 11. 25 

Cleaning  up  inside  and  outside  of  battery 6.  73 

Mileagp  paid  United  States  officers 4.  62 

Changing  platforms  of  5-inch  emplacements 20. 06 

Time  allowed  employees  for  legal  holidays 55. 60 

Superintendence  and  office  expenses 267.  20 

Total 2,134.69 

The  following  table  shows  the  expenditure  on  the  work  of  preserva- 
tion and  repair  of  fortifications  during  the  fiscal  year: 

Expanded  metal  ceilings  in  10-inch  and  12-inch  emplacements,  in  place. . .  $650. 08 

Expanded  metal  ceilings  in  5-inch  emplacements,  in  place 121. 95 

Bracketed  galler>',  in  place 1, 223.  29 

Board  fence,  in  place 222. 91 

Tools  and  supplies  for  commanding  officer 456. 88 

Repairs  to  slopes  of  parados 300. 00 

Repairs  to  electric  plant 49. 97 

Services  of  steam  engineer  for  electric  plant  from  July  1  to  November  4, 

inclusive,  1899 310. 00 

Repairing  lead  flashing  of  platform  No.  1 15. 40 

Repairing  ceilings  of  shot  chambers 84. 20 

Repairs  to  river  oank  and  wharf 131. 78 

Changing  platforms  of  5-inch  emi)laceitient.s 69. 20 

Total 3,635.66 
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Emplaceinents  for  5-inch  rapid-fire  guns  on  pedestal  mounts. — On 
September  25, 1899,  the  Chief  of  Engineers  allotted  the  sum  of  $17,500 
from  the  appropriation  for  ''Gun  and  Mortar  Batteries,"  act  of  July 
7,  1898,  to  be  applied  to  the  construction  of  emplacements  for  two 
5-inch  rapid-fire  guns,  segmental  wire  wound,  to  be  located  on  the 
left  flank  of  the  10-inch  and  12-inch  battery. 

The  only  work  done  for  the  constructioh  of  these  emplacements 
during  the  fiscal  year  has  been  to  set  up  a  derrick  on  the  site  of  the 
emplacements  and  one  on  the  wharf  and  to  receive  and  store  construc- 
tion materials. 

Contracts  for  construction  materials  were  awarded  as  follows: 

"With  Charles  Warner  Company,  Wilmington,  Del.,  dated  January  27,  1900,  and 
approved  February  12,  1900,  for  about  900  cubic  yards  washed  sand,  at  28  cents  per 
cuoic  yard,  and  9,000  cubic  yards  unwashed  sand,  at  22  cents  per  cubic  yard. 

With  the  Brandy  wine  Granite  Company,  Wilmington,  Del.,  dated  January  27, 
1900,  and  approved  February  16,  1900,  for  about  1,700  cubic  yards  of  small  broken 
stone,  at  $1.37  per  cubic  yard. 

With  William  J.  Donaldson,  Philadelphia,  Pa.,  dated  April  30, 1900,  and  approved 
May  12,  1900,  for  about  1,400  barrels  Alpha  brand  American  Portland  cement,  of 
which  about  400  barrels  are  to  l>e  delivered,  at  $2.21  per  barrel. 

Money  statements. 

MAIN   BATTERY    AND   BATTERY    FOR   5-INCn    GUNS  ON   BALANCED-PILLAR  MOUNTS. 

July  1, 1899, balance  unexpended $3,680.00 

June  30, 1900,  amount  expended  during  fiscal  year 3, 565. 15 


Julv  1, 1900,  balance  unexpended 114. 85 

July  1 ,  1900,  outstanding  liabilities 1 14. 85 

Amount  expended  to  June  30, 1899 290, 656. 17 

Amount  expended  during  fi.*<cal  vear 3, 565. 15 

Outstanding  liabilities  to  June  30, 1900 114. 85 

Total  cost  of  work  to  June  30, 1900 294, 336. 17 

Total  amount  of  allotments 344,680.00 

Transferred  to  other  works $25, 343. 83 

Withdrawn  from  allotments 25, 000. 00 

Expenditures  and  liabilities 294, 336. 17 

344, 680.  00 

EMPLACEMENTS   FOR  TWO   5-INCH    GUNS  ON    PEDESTAL   MOUNTS. 

September  25, 1899,  amount  allotted $17,500.00 

June  30, 1900,  amount  expended  during  fiscal  year 2, 076. 96 

July  1, 1900,  balance  unexpended 15, 423. 04 

.fuly  1,1900,  outstanding  liabilities $165.54 

July  1 ,  1900,  amount  covered  by  existing  contracts 7, 674. 97 

7, 840. 51 

July  1, 1900, balance  available 7,582.53 


Digitized  by  VjOOQIC 


846         REPORT   OP   THE   CHIEF   OP   ENGINEERS,  U.  8.  ARMY. 


PRESERVATION   AND   REPAIR  OP  PORTI  Ft  CATIONS. 


July  1, 1899,  balance  unexpended $1, 450. 00 

August  1 ,  1899,  amount  allotted 550. 00 

November  8, 1899,  amount  allotted 1, 825. 00 

March  8, 1900,  amount  allotted 150. 00 

March  22, 1900,  amount  allotted 300.00 

June  9, 1900,  amount  allotted 500.00 


November  13, 1899,  amount  withdrawn $400. 00 

June  30, 1900,  amount  expended  during  fiscal  year 3, 594. 06 


4,775.00 


July  1, 1900,  balance  unexpended . . 
July  1, 1900,  outstanding  liabilities . 

July  1, 1900,  balance  available 


3,994.06 

780.94 
41.60 

739.34 


Abstract  of  proposals  for  furnishing  and  delivering  at  the  Qovemmenl  wharves  cement, 
broken  sUme,  and  sand,  opened  January  fOy  1900,  by  Lieul.  CoL  C.  W.  Raymond,  Corps 
of  Engineers, 


Name  and  address  of 
bidder. 

Class  A,  natural 
cement 

Class  B,  Portland 
cement. 

Class  C,  small  broken  stone. 

No. 

Quan- 
tity 
6.4W 

barrels, 
per 

barrel. 

Total  for 
class  A. 

Quan- 
Uty600 
barrels, 

per 
barrel. 

Total  for 
class  B. 

Deliv- 
ered  on 
west 
side  of 
river, 
1,600 
cubic 
yards, 
per 
cubic 
yard. 

Deliv- 
ered on 

east 
side  of 
river, 
1.700 
cubic 
yards, 
per 
cubic 
yard. 

Deliv- 
ered at 
both 
places, 
3.300 
cubic 
yards, 
per 
cubic 
yard. 

Total  for 
clan  a 

1 

Walter  T.  Bradley  Co.. 
Philadelphia,  Pa 

12.49 

$1,494.00 

2 
3 
4 

Standard  Lime  and  Stone 
Co.,  Baltimore,  Md 

$1.95  j$6, 435.00 
1.49  *  4.917.00 

JohnT.  Dyer,  Norristown, 
Pa 

Charles  Warner  Co.,Wll- 
mlnflrton  Del 

$1.05 

15.733.00 

2.21 

1,326.00 

5 

The  Brandywine  Granite 
Co.,  Wilmington,  Del . . . 

$1.56 

$1.37 

4.825.00 

6 

Atlas   Portland   Cement 
Co   New  York.  N  Y 

2.60 

1,560.00 

8 

Benjamin  Wallis,  trading 
a8B.Walll8&Co.,Bar- 

1.80 
1.05 

1.021 

7,09«.00 
6,733.00 

5,596.50 

9 

Lawreneeville  Cement 
Co..New  Yorlc,N.Y.... 

New  York  and  Roeendale 
Cement  Co.,  New  York, 
N  Y 

10 

11 

Cyrus  Borgner,  trading  as 
Borgner  Cement   Co., 
PhifadelDhia.  Pa 

2.26 

1,356.00 



'        

No. 


I    Class  D,  washed    i  Class  £,  unwashed 
sand.  I  sand. 


Name  and  address  of  bidder. 


Charles  Warner  Co..  Wilmington,  Del 

Delaware  Construction  Co.,  Wilmington,  Del. 


Quantity 
1,800 
cubic 

yards,  per 
cubic 
yard. 


$0.28 


Total  for 
class  D. 


Quantity 
15.000 
cubic 

yards,  per 
cubic 
yard. 


$504.00 


$a22 
.23 


ToUl  for 
cIsssE 


8,450.00 
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Contracts  entered  into  as  follows: 

1.  With  the  Charles  Warner  Company,  dated  January  27,  1900,  for  the  washed 
and  unwashed  sand.     In  progress. 

2.  With  The  Brandywine  Granite  Company,  dated  Januarj'  27, 1900,  for  the  small 
broken  stone.    In  progress. 

3.  With  Cyrus  Borgner,  trading  as  Borgner  Cement  Company,  dated  April  14, 1900, 
for  the  Portland  cement.    Completed. 

Abstract  of  proposah  for  furnishing  and  delivering  American  Portland  cement j  opened 
April  24,  1900,  by  Ueul.  Spencer  Cosby,  Corps  of  Engineers. 

[Approximate  quantity,  1,400  barrels.] 


Name  and  address  of  bidder. 

Delivered  in 
barrels. 

Delivered  in  sacks,  100 
pounds. 

No. 

Price 

per 

barrel. 

Total. 

Price 

per 

barrel. 

Total. 

Rebate 
on  each 
sack  re- 
turned. 

1 
? 

Atlas  Portland  Cement  Co.,  New  York,  N.  Y 

Walter  T.  Bradley  Co.,  Philadelphia,  Pa 

«2.37 
2.60 
2.21 
2.46 

2.26 

$3,818 
3,640 
3,094 
3.444 

3,164 

J2.57 
2.80 
2.41 
2.64 

2.46 

$3,598 
3,920 
3,374 
3,6% 

3,444 

CenU. 
10 
10 

3 

4 
5 

William  J,  Donaldson  Philadelphia,  Pa 

10 

Samuel  H.  French  &  Co.,  Philadelphia,  Pa 

Cyrus  Borgner,  trading  as  Borgner  Cement  Co., 
Philadelphia  Pa 

10 
10 

Contract  (dated  April  30, 1900)  entered  into  with  William  J.  Donaldson.  In  prog- 
ress for  one  locality  and  completed  for  the  other. 

List  of  all  contracts  in  force,  ivith  name  of  contractors,  dale  of  approval,  of  beginning  work, 

and  expiration, 

1.  With  Charles  Warner  Company,  of  Wilmington,  Del.,  dated  January  27,  and 
a])proved  February  12,  1900,  for  furnishing  and  delivering  about  900  cubic  yards 
washed  sand,  at  28  cents  per  cubic  yard,  and  9,000  cubic  yards  unwashed  sand,  at 
22  cents  per  cubic  yard;  first  delivery  of  washed  sand  to  be  made  in  April,  1900,  and 
thereafter  deliveries  to  be  made  at  the  rate  of  about  150  cubic  yards  per  week  until 
completion  of  contract;  first  delivery  of  unwashed  sand  to  be  made  in  May,  1900, 
and  thereafter  deliveries  to  be  made  at  the  rate  of  about  250  cubic  yards  per  week 
until  completion  of  contract. 

2.  With  The  Brandywine  Granite  Company,  of  Wilmington,  Del.,  dated  January 
27,  and  approved  February  16,  1900,  for  furnishing  and  delivering  about  1,700  cubic 
yards  small  broken  stone,  at  $1.37  per  cubic  yard;  times  at  whicn  deliveries  are  to 
be  made  until  completion  of  the  contract  to  be  determined  by  the  engineer  officer 
in  charge. 

3.  With  William  J.  Donaldson,  of  Philadelphia,  Pa. ,  dated  April  30,  and  ^proved 
May  12,  1900,  for  furnishing  and  delivering  about  1,000  barrels  American  Portland 
cement,  at  $2.21  per  barrel;  deliveries  to  be  made  at  such  times  and  in  such  quanti- 
ties between  May  1  and  October  1,  1900,  as  may  be  required  by  the  engineer  officer 
in  chaise. 

Battery  for  three  12-inch  guns  on  disappearing  carriages, — The  pi'oj- 
ect  under  which  this  battery  is  being  constructed  was  approved  July 
22, 1896,  and  takes  the  place  of  the  original  project  for  a  three-gun 
lift  battery  under  which  the  work  upon  the  Toundations  was  begun. 
Under  the  original  project  the  sum  of  $260,000  was,  on  August  11, 
1894,  allotted  from  the  appropriation  of  August  1, 1894,  for  '^Gun  and 
Mortar  Batteries."  On  July  30,  1895,  $50,000  was  withdrawn  from 
this  allotment,  and  on  February  29, 1895,  $70,000  more  was  withdrawn 
to  be  applied  to  the  construction  of  a  10  and  12  inch  battery. 

On  August  5,  1897,  an  allotment  of  $58,000  was  made  from  the 
appropriation  for  '^Gun  and  Moitar  Batteries,"  act  of  March  3, 1897, 
to  complete  the  concrete  foundations  up  to  the  level  of  the  parade. 
On  December  20,  1897,  $10,000  was  withdrawn  from  this  allotment. 
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On  July  20,  1898,  a  provisional  allotment  of  $150,000  was  made  by 
the  Chief  of  Engineers  from  the  appropriation  for  "Gun  and  Moiiar 
Batteries,"  act  of  July  7, 1898,  to  be  applied  to  the  construction  of  the 
three  emplacements. 

On  February  28,  1900,  the  sum  of  $12,500  was  allotted  by  the  Chief 
of  Engineers  from  the  appropriation  for  *'  Gun  and  Mortar  Batteries," 
act  of  July  7,  1898,  to  l)e  applied  to  the  completion  of  the  three 
eniplacements. 

The  estimated  cost  of  this  battery  is  $357,200. 

The  preliminary  work  on  the  foundations  of  this  battery  began  on 
December  11,  1894.  Accounts  of  the  progress  of  the  work  are  con- 
tinued in  the  Annual  Reports  of  the  Chief  of  Engineers  for  1895, 
1896,  1897,  1898,  and  1899. 

At  the  close  of  the  last  fiscal  year  $261,877.39  had  been  expended 
upon  the  battery,  and  it«  condition  was,  briefly,  as  follows: 

Nineteen  thousand  six  hundred  cubic  yards  of  material  had  been 
excavated  for  the  foundations.  All  the  piles  for  the  foundations,  4,627 
in  number,  had  been  driven  and  24,070  cubic  yards  of  concrete  masonry 
and  9,375  cubic  yards  of  sand  and  earth  filling  had  been  placed,  bring- 
ing the  mean  masonry  level  for  emplacement  1  and  2  up  to  reference 
(35)  above  the  piles,  and  for  emplacement  No.  3  to  reference  (31),  and  the 
sand  filling  up  to  reference  (21).  The  anchor  bolts  in  all  three  plat- 
forms had  been  set.  Disappearing  gun  carriage  No.  13  had  been 
received  and  stored,  with  the  exception  of  two  carloads  of  parts  which 
had  been  wrecked  near  Wilmington,  Del. 

During  the  fiscal  year  concrete  construction  was  continued  until 
November  17, 1899,  when  the  concrete  work  of  the  whole  battery  was 
completed,  including  the  pavements  on  the  superior  slope  and  on  the 
barbette  of  the  old  fort,  as  well  as  the  pavements  in  the  rooms  and 
passages,  6,741  cubic  yards  being  placed. 

The  completed  battery  contains  30,811  cubic  yards  of  cH)ncrete 
masonr}",  of  which  29,809  cubic  yards  are  Rosendale  and  Portland 
concrete  in  the  battery  proper  and  1,002  cubic  yards  are  Portland 
concrete  in  the  three  platforms. 

The  pavement  on  the  superior  slope,  aggregating  2,509  square  yards, 
was  constructed  in  slabs  about  6  by  10  feet  and  about  18  inches  in  thick- 
ness, as  follows: 

The  concrete  surface  was  first  swept  clean  and  free  from  loose 
stones  and  moistened,  and  then  a  thick:  Rosendale  grout  was  spread 
over  it  just  before  the  first  layer  of  concrete  was  put  on.  This  was  of 
Rosendale  concrete,  1:2:5,  well  rammed  to  a  thickness  of  6  inches. 
Over  it,  while  still  soft  so  as  to  bond  in  with  it,  was  placed  a  6-inch 
layer  of  Portland  concrete,  l:3:7i.  Before  the  last  layer  had  had 
time  to  set  fully  it  was  covered  with  a  3-inch  layer  of  Portland  con- 
crete, 1:2:5,  and  before  this  had  had  time  to  set  fuUy  the  final  or 
granolithic  layer,  3  inches  thick,  composed  of  1  part  Portland  cement, 
H  parts  sand,  and  2  parts  f-inch  granolithic  stone,  wa^  put  on.  This 
last  layer  was  floated  oflf  one-eighth  inch  below  grade,  and  over  it,  to 
bring  it  to  the  true  grade,  was  spread  a  coating  of  1  part  Portland 
cement  and  1  part  sand,  mixed  wet  and  darkened  with  ll  per  cent,  by 
weight,  of  mmeral  black.  This  last  layer,  after  being  floated  to  a 
smooth  surface  on  the  true  grade,  was  sifted  over  with  a  dry  mixture 
of  Portland  cement  2,  and  sand  1,  mixed  with  li  per  cent  of  mineral 
black.     The  surface  was  then  carefully  troweled  to  a  smooth  surface 
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by  experienced  masons.  Only  the  quantity  was  started  that  could  be 
completed  during  each  day.  The  vertical  joints  are  made  transverse 
to  the  line  of  the  interior  crest,  except  at  the  flanks,  where  they  are 
made  i-adially  from  the  gun  centers. 

The  pavement  on  the  barbette  of  the  old  fort  over  bastions  5-1, 1-2, 
2-3,  and  fronts  1  and  2,  aggregating  1,475  square  yards,  consists  of  a 
layer  of  about  11  inches  of  Kosendaie  concrete  floated  over  with  1  inch 
of  Portland  mortar,  1  to  3,  carefully  floated  to  the  true  grade  and 
troweled  to  a  smooth  finish.  The  granite  capstones  over  the  ventilat- 
ing shafts  from  the  casemates  below  were  reset  at  the  level  of  and  just 
inside  of  the  coping  of  the  old  fort,  and  the  concrete  masonry  was 
sloped  at  an  angle  of  45  degrees  to  the  pavement,  29  inches  below. 
This  whole  paved  surface  of  tne  barbette,  as  well  as  the  whole  superior 
slope  of  the  three  12-inch  emplacements,  is  drained  into  the  manholes 
of  the  drainage  system  for  the  barbette  of  the  old  fort,  emptying  into 
the  cisterns  under  fronts  1  and  2. 

All  exterior  face  walls  of  the  battery  are  faced  with  2  inches  of 
Portland  mortar,  1  to  3,  rubbed  smooth  and  then  finished  by  rubbing 
with  hard  fire  brick.  The  interior  face  walls  of  the  magazines  ana 
casemates  on  the  first  and  second  tiers  are  faced  with  2-inch  tile  furring 
placed  against  the  rough  concrete  walls,  having  an  air  space  between 
it  and  the  walls  behind.  The  air  space  is  drained  by  pipes  connecting 
with  the  main  drainage  system.  This  furring,  aggregating  9,472 
square  feet,  as  well  as  the  11,960  square  feet  of  hollow  tiles  in  tne  ceil- 
ings of  the  battery  proper  and  840  square  feet  in  the  ceilings  of  the 
east  and  west  passages,  were  plasterea  with  a  thin  coat  of  Portland 
mortar,  1  to  3.  All  other  interior  face  walls,  as  well  as  all  the  floors 
of  the  battery,  were  covered  with  Portland  mortar,  1  to  4. 

One  thousand  and  six  and  seventv-five  one-hundredths  square  yards 
of  asphalt  pavement,  li  inches  in  thickness,  were  laid  in  two  layers  of 
three-fourtns  inch  each  on  the  platforms  and  steps  around  tne  gun 
pits,  by  contract  at  a  cost  of  $1.62  per  square  yard;  192.43  square 
yards  of  asphalt  paint  were  put  on  the  vertical  faces  of  the  platform 
steps  and  counterweight  wells  by  contract,  at  a  cost  of  90  cents  per 
square  yard,  and  217.40  square  yards  of  asphalt  pavement,  1  inch  in 
thickness,  were  laid  on  the  roof  of  the  boiler  room  by  contract,  at  a 
cost  of  $1.44  per  square  yard. 

The  asphalt  pavement  is  i-aised  1  inch  where  it  joins  the  vertical 
walls  of  the  parapet,  and  strips  of  lead  flashing,  one-eighth  inch  by 
6  inches,  are  set  m  a  groove  li  inches  deep  at  the  level  of  the  pave- 
ment, to  prevent  leakage  through  the  vertical  joints,  385  linear  feet 
of  lead  Bashing  being  placed  on  the  platforms  and  111  linear  feet 
around  the  roof  of  the  boiler  room. 

Six  thousand  seven  hundred  and  eightv-one  cubic  yai-ds  of  pur- 
chased sand  and  1,490  cubic  yards  of  earth  and  debris  from  the  bar- 
bette of  the  old  fort  and  from  the  excavation  for  the  15-pounder 
rapid-fire  batteries  were  placed  for  filling  on  the  front  of  tfie  battery 
proper  and  under  the  arches  on  fronts  3  and  5.  This  work  was  com- 
pleted in  November,  1899,  a  total  of  17,646  cubic  yards  being  placed, 
of  which  13,136  cubic  yards  were  purchased  sand.  The  sand  filling 
was  leveled  in  layers  and  carefully  tamped,  arid  settled  with  water 
from  a  steam  pump  to  guard  against  settlement. 

The. electric  wiring  for  light  and  power  was  installed  throughout 
the  battery,  except  in  the  power  house,  the  switch  board  not  having 
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been  received,  all  the  wiring  in  the  first  tier  being  carried  in  iron- 
armored  insulated  conduit,  and  all  the  lamps  being  inclosed  in  the 
Navy  Standard  moisture-proof  glass  globes,  protected  by  a  wire  guard, 
while  in  the  second  tier  all  the  wiring  is  on  cleats,  and  the  lamps  are 
unprotected.  All  of  the  switches  for  the  lighting  circuits  are  metal 
push-button  switches  containing  no  fiber  or  other  material  to  be 
affected  by  moisture. 

The  following  parts  of  the  battery  were  installed  complete: 

Seven  electric  exhaust  fans,  from  one-fourth  to  1  hoi-se  power,  for 
ventilating  the  magazines  and  casemates. 

The  trolley  system,  including  three  turntables,  for  ammunition 
service. 

Drainage  system,  including  connections  with  the  main  sewer  through 
the  parade. 

Water  supply  for  the  whole  battery,  including  2  iron  tanks  of  2,250 
gallons  capacity  each,  placed  on  the  barbette  of  the  old  fort,  front  6, 
and  a  3-inch  suction  pipe,  630  feet  in  length,  from  the  power  house 
across  the  moat  to  the  artesian  well  in  the  meadow  on  the  west  side  of 
the  fort. 

Three  stationary  ammunition  cranes,  one  for  each  gun,  standing  on 
the  rear  of  the  platforms.  Details  of  these  cranes  are  shown  on 
sheet  1. 

Three  balconies,  one  in  the  rear  of  each  gun,  with  hand  miling  extend- 
ing along  the  whole  length  of  the  platform. 

Twelve  windows,  with  i-inch  steel  shutters,  in  the  rear  wall  of  the 
battery. 

Six  Iron  stairways,  3  straight  and  3  spiral. 

Iron  ladders  from  platform  to  parapet  and  to  observation  stations. 

The  two  Westinghouse  standard  engines,  direct  connected  to  Ameri- 
can Engine  Company's  15-kilowatt  genei-ators,  were  moved  from  the 
tempomry  power  house  outside  the  fort,  where  they  had  been  in  use 
during  the  past  four  years  for  construction  purposes  in  connection  with 
a  trolley  system,  and  placed  in  their  permanent  positions  in  the  power 
house.  The  60-horsepower  boiler  is  unserviceable,  on  account  of  cor- 
rosion by  the  bad  water  used  before  the  artesian  well  was  sunk,  and 
the  old  switch  board  was  too  small  for  use  in  the  new  work.  A  new 
boiler  and  switch  board,  as  well  as  a  storage  battery  of  the  normal 
capacit V  of  25  amperes  at  125  volts  for  eight  hours,  have  been  ordered, 
but  had  not  been  delivered  at  the  close  of  the  fiscal  year.  A  tracing 
showing  details  of  switch  board,  and  marked  sheet  2,  accompanies  this 
report. 

.A  coal  bin  with  a  capacity  of  75  tons  of  coal  was  constructed  of 
bricks,  from  the  old  buildings  torn  down,  immediately  in  the  rear  of 
the  power  house. 

Permanent  railroad  tracks  from  the  two  entrances  of  the  battery  and 
from  the  cable  storage  tank  were  laid  on  the  parade,  connecting  at  the 
sally  port  with  the  main  track. 

Five  hundred  and  forty-five  square  yards  of  flagstone  pavements  and 
373  linear  feet  of  curbing  and  Didck  gutter  were  laid  on  the  parade 
along  the  new  work,  connecting  with  the  old  pavements.  Four  hundred 
and  forty-two  square  yards  of  flagstone  pavement^nd  120  square  yards 
of  concrete  pavement  were  laid  in  the  casemates  on  the  first  and  sec- 
ond tiers  of  fronts  1,  2,  and  3,  to  replace  the  flagstone  pavements  which 
had  been  torn  out  for  pile  driving  for  the  foundations  of  the  battery. 
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Flagstone  and  curbing  removed  from  the  old  fort  wer^  used  for  all 
this  work.  Four  hundred  and  fifty-six  square  yards  of  the  old  flag- 
stone pavements  around  the  parade,  which  were  very  uneven,  were 
relaid  and  220  linear  feet  of  curbing  and  brick  gutter  reset. 

The  brick  walls  and  arches  of  the  old  fort  in  the  rear  of  the  new 
work,  which  were  left  in  a  very  bad  condition  by  the  removal  of  the 
old  buildings,  were  repaired,  part  of  the  cost  of  which  was  paid  for 
from  the  dlotment  from  the  appropriation  for  ""Preservation  and 
Repair  of  Fortifications,"  act  of  May  7,  1898. 

The  fronts  of  casemates  Nos.  26  and  27,  on  the  first  tier  on  front  3, 
which  were  torn  out  to  run  construction  tracks  through,  were  rebuilt 
with  cut  stone  backed  with  concrete,  the  embrasures  being  rebuilt  to 
conf oim  with  the  old  work. 

At  the  end  of  the  fiscal  year  all  the  doors  for  the  battery  had  been 
hung,  with  the  exception  of  the  six  magazine  .doors,  which  had  not 
been  delivered.  The  grading  of  the  parade  was  nearly  completed 
ready  for  seeding;  the  pavements  and  walls  for  the  latrines  had  been 
constructed,  and  the  interior  fittings  had  been  delivered  but  had  not 
been  set. 

Armament:  The  three  12-inch  disappearing  guns  and  carriages  were 
received  as  follows:  12-inch  B.  L.  rme  No.  18,  model  1895,  July  21, 
1899;  12-inch  B.  L.  rifle  No.  15,  model  1895,  August  28.  1899;  12-inch 
B.  L.  rifle  No.  20,  model  1895,  December  1, 1899;  12-incn  disappearing 
carriage  No.  13,  L.  F.  model  1896,  June  21  and  July  13, 1899;  12-incE 
disappearing  carriage  No.  14,  L.  F.  model  1896,  August  18  and  28, 
1899;  12-incn  disappearing  carriage  No.  15,  L.  F.  model  1896,  No- 
vember 12  and  24,  1899. 

These  guns  and  carriages  were  unloaded  from  the  cars  and  car  floats, 
and  moved  from  the  wharf  and  stored,  at  a  cost  of  $985.46. 

The  construction  of  the  trestle  iPor  mounting  the  guns  and  carriages 
was  begun  on  November  24,  1899.  The  trestle  was^  located  on  the 
parade,  in  the  rear  of  emplacement  No.  2,  and  was  150  feet  in  length 
and,  at  the  highest  part,  29.5  feet  high  above  the  parade.  It  was  con- 
structed of  eld  timoer  from  the  concrete  plants  at  the  8-inch  and  12- 
inch  and  moiiar  batteries,  transferred  for  this  purpose. 

The  mounting  of  the  carriages  was  begun  on  December  11,  1899. 
It  waq  impossible  to  get  the  bedplate,  racer,  and  chassis  castings  into 
the  fort  through  the  sally  port,  so  the  temporary  entrance  through 
the  scarp  wall  on  front  3  was  enlarged  by  cutting  out  the  masonry  on 
each  side  to  make  the  opening  wide  enough,  and  the  temporary  bridge 
over  the  moat  was  strengthened  to  carry  the  weight.  The  parts  of  the 
carriages  were  taken  inside  the  fort  on  cars,  and  all  parts  of  5  tons 
or  less  in  weight  were  hoisted  into  place  by  two  80-foot aerricks,  which 
were  left  on  the  platforms  where  they  had  been  in  use  for  concrete 
construction,  while  the  heavy  parts  were  taken  up  the  inclined  trestle 
on  a  cradle  and  rollers.  The  mounting  of  the  three  carriages  was 
completed,  as  far  as  it  could  be  carried  before  the  guns  were  mounted, 
on  February  8, 1900,  and  the  mounting  of  the  guns  began  on  February 
9,  1900.  The  temporary  bridge  over  the  moat  on  front  3  not  being 
strong  enough  to  carry  the  weight  of  the  guns,  they  had  to  be  hauled 
on  a  cradle  and  rollei-s  around  the  north  side  of  the  fort  and  through 
the  sally  port  on  front  5,  a  distance  of  1,300  feet. 

The  mounting  of  the  guns  and  carriages  was  completed  as  follows: 

Emplacement  No.  1,  carriage  No.  13,  gun  No.  15,  mounted  March 
14,  1900.  . 
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Emplacement  No.  2,  carriage  No.  14,  gun  No.  18,  mounted  Mareb 
24,  1900. 

Emplacement  No.  3,  carriage  No.  15,  gun  No.  20,  mounted  March 
5,  1900. 

The  breechblocks  were  put  in  place  as  soon  as  the  guns  were  mounted 
The  work  was  delayed  during  the  winter  by  severe  cold  and  stormy 
weather  and  ice  in  the  river,  which  prevented  the  working  force  from 
getting  to  the  fort. 

No  work  was  done  except  during  favorable  weather.  The  total 
cost  of  mounting  the  three  guns  and  carriages,  including  the  transfer 
across  the  river  of  the  tinaber  and  the  erection  and  removal  of  the 
trestle,  was  $3,857.96.  During  the  month  of  April,  1900,  the  gxue 
and  carriages  were  thoroughly  cleaned  and  painted. 

All  of  the  old  guns  and  carriages,  mounted  and  unmounted,  with  the 
exception  of  fifteen  8-jnch  converted  rifles  mounted  in  fronts  1,  2,  and 
3,  together  with  a  miscellaneous  lot  of  shot  and  shell,  were  sold  by  the 
Ordnance  Department  on  May  10,  1900.  The  removal  of  this  ord- 
nance by  the  contractor  had  just  begun  at  the  close  of  the  fiscal  year. 

At  the  end  of  the  fiscal  year  the  battery  was  practically  completed, 
the  principal  work  remaining  to  be  done  being  the  installation  of  the 
three  ammunition  hoists,  the  installation  of  the  60-horsepower  boiler, 
switch  board  and  storage  battery  for  the  electric  plant,  completing 
the  latrines,  the  hanging  of  the  doors  of  the  magazines,  and  the  grading 
and  seeding  of  the  parade. 

The  total  cost  of  the  battery  up  to  June  30,  1900,  was  $334,229.27. 

The  following  contracts  were  in  force  during  the  year: 

With  the  Lawrence  Cement  Company,  of  New  York,  N.  Y.,  dated  September  15 
and  approved  October  8,  1898,  for  furnishing  and  delivering  36,000  barrels  American 
Rosendale  cement,  at  68  cents  per  barrel;  first  delivery  to  be  made  between  Septem- 
ber 25  and  October  1, 1898;  final  delivery  to  be  made  before  September  1 ,  1899.  This 
contract  was  satisfactorily  completed  on  August  2,  1899,  25,036  barrels  having  been 
delivered  under  it. 

With  John  T.  Dyer,  Norristown,  Pa.^  dated  September  15  and  approved  Septem- 
ber 28,  1898,  for  furnishing  and  delivering  24,000  cubic  yards  of  small  broken  stone^ 
at  98  cents  per  cilbic  yard,  and  5,000  tons  of  large  broken  stone,  at  73  oente  per  ton 
of  2,240  nounds;  first  delivery  of  small  broken  stone  to  be  made  between  September 
20  and  October  1,  1898;  final  delivery  to  be  made  on  or  about  September  30,  1899; 
extended  to  December  1, 1899.  First  delivery  of  large  broken  stone  to  be  made  befcffie 
September  25,  1898;  final  delivery  to  be  made  before  August  30,  1899;  extended  to 
December  1,  1899.  This  contract  was  satisfactorily  completed  on  November  4, 1899, 
a  total  of  15,876.16  cubic  yards  of  small  broken  stone  and  3,373.47  tons  of  large 
broken  stone  having  been  delivered  under  it. 

With  Charles  Warner  Company,  of  Wilmington,  Del.,  dated  September  15  and 
approved  October  18,  1898,  for  furnishing  and  delivering  9,000  cubic  yards  of  washed 
sand,  at  28  cents  per  cubic  yard,  and  18,000  cubic  yards  of  unwashed  sand,  at  24 
cents  per  cubic  yard;  first  delivery  of  washed  sand  to  be  made  between  September 
20  and  25, 1898;  final  delivery  to  be  made  on  or  about  September  30, 1899;  extended  to 
December  1,  1899.  First  delivery  of  unwashed  sand  to  be  made  on  or  about  Decem- 
ber 1,  1898;  final  delivery  to  be  made  on  or  before  September  30,  1899;  extended  to 
December  1,  1899.  This  contract  was  satisfactorily  completed  on  November  6, 1899, 
»  a  total  of  7,518.54  cubic  yards  of  washed  sand  and  9,165.08  cubic  yards  of  unwashed 

'  sand  having  been  delivered  under  it. 

With  the  Commercial  Wood  and  Cement  Company,  of  Wilmington,  Del.,  dated 

October  10,  and  approved  October  27, 1898,  for  furnishing  and  delivering  about  4,000 

barrels  American  rortland  cement  at  $2.10  per  barrel;  first  delivery  to  be  made  on  or 

before  September  25,  1898;  final  delivery  on  or  before  September  1, 1899.     This  wn- 

\  tract  was  satisfactorily  completed,  5,500  barrels  having  been  delivered  under  it 

\  With  Vulcanite  Paving  Company,  of  Philadelphia,  Pa.,  dated  September  7,  1899, 

^  and  approved  September  29,  1899,  for  covering  with  asphalt  the  concrete  platform^ 

steps,  and  roof  of  the  12-inch  battery,  at  $1.62  per  square  yard  for  1 J  inches  in  thick- 

and  $1.44  per  square  yard  for  1  inch  in  tnickness.    This  contract  was  saUs&c- 
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M&r-  torilj;  completed  on  November  15,  1899,  1,006.75  snuare  yards  of  pavement  IJ  inches 

in  thickness  and  217.40  square  yaixis  1  inch  in  thickness  having  been  laid.  In  addi- 
tion to  the  above  192.43  square  yards  of  asphalt  painting  was  done  under  oral  agreement 

'^-'^  With  Messrs.  L.  Schutte  A  Co.,  of  Philadelphia,  Pa.,  dated  March  22,  1900,  and 

approved  April  4,  1900,  for  furnishing  and  delivering  three  chain  ammunition  hoists 

igijr::  for  the  12-inch  guns,  at  the  price  of  ll,080  each;  delivery  to  be  made  within  three 

l^j  '^  months  from  April  6,  1900. 

)rKi!v  The  following  tables  show  the  Quantity  and  cost  of  each  kind  of 

matenal  usea  and  the  total  cost  of  tne  work  to  June  30,  1900: 

';i^| ."  Quantity  of  each  hind  of  material  used  and  average  cost^  delivered  on 

1^  ^'  ^  or  alongside  the  wharf 

;,^],"              4,882  piles,  50  feet  long,  per  linear  foot $0.15979 

'   '^      •        37,609  barrels  Rosendale  cement,  per  barrel .68726 

5,400  barrels  Portland  cement,  per  barrel 2. 10 

(tiuiH  f             24, 147. 78  cubic  yards  small  broken  stone,  per  cubic  yard 1. 0209 

jVigf.               4,922.12  tons  large  broken  stone,  per  ton .  7368 

"y              10,022.03  cubic  yards  washed  sand,  per  cubic  yard .28 

^•^  '               13,135.25  cubic  yards  unwashed  sand,  per  cubic  yard .  24302 

3,  (  -              209  cubic  yards  granolithic  stone,  per  cubic  yard 2. 00 

ji),^  i^x              197,098  pounds  steel  I-beams  and  channels,  per  pound .  014528 

iL,-              78  anchor  bolts  (36at$7and  42at$9each) 630.00 

;,  .^              636  feet  cast-iron  pipe,  4-inch,  6-inch,  8-inch,  and  24-inch 394. 95 

l^"^^  7,145  feet  extra  heavy  wrought-iron  pipe,  }-inch,  1-inch,  IJ-iiich,  2-inch, 

H'pf'                  3-indi,  3i-inch,  and  4-inch 482.94 

jjj  ,. :              232  feet  sewer  pipe,  24-inch,  per  foot .  5975 

J,  .              12  cast-iron  manholes,  each 7.45 

"^'^-              199,122  feet  yellow-pine  lumber,  per  1,000  feet 20.00 

768  feet  white-pine  lumber,  per  1,000  feet 41. 66 

;P:              25,192  feet  hemlock,  per  1,000  feet 13.60 

696  feet  oak  lumber,  per  1,000  feet 40.00 

^'                   2,000  feet  novelty  siding,  per  1,000  feet 30.00 

p,iv|^              2,012  feet  spruce,  per  1,000  feet 17.00 

ur^^               18,000  shingles,  per  1,000 4.00 

t^f^*              1,203  railroad  ties,  each .40 

pr!  >'               48  tons  steel  rails,  per  ton 26. 19 

^j.  'J'-              1,600  pounds  railroad  spikes,  per  pound .  0175 

1,450  pounds  dock  spikes,  per  pound .  019 

nrnP'  *              360  pairs  fish  plates,  per  pair .25 

\\\^U              12 split  switches,  each 25.64 

-^:-               923  tons  anthracite  coal,  per  ton 4.41 

P^:iv               162  tons  bituminous  coal,  per  ton 1.90 

^.y                14,823  pounds  iron,  per  pound .  0281 

l^nj.               331  pounds  round  machmery  steel,  per  pound .033 

y  .rr               30  barrels  coal  tar,  per  barrel 3.82 

^„V                10,700  pounds  cut  nails,  per  pound .01581 

j^^  810  feet  iron  armored  condmt,  2J-inch,  l^inch,  iTVi^^chi  -^inch,  and 

T^-inch,  including  connections 302. 92 

11,272  feet  electric  wire,  Nos.  3-0,  2-0,  1-0,  0,  2,  5,  6,  10,  12,  and  14  . . .  322. 18 

3,300  feet  trolley  wire.  No.  0,  per  foot 035 

1,224.15  square  yards  mastic,  per  square  yard,  in  place 1.588 

192.43  square  yards  asphalt  pamt,  per  square  yard,  in  place .90 

4,000  hollow  burnt-clay  bricks,  each .  035 

10,600  square  feet  2-inch  furring,  per  square  foot .03 

12,800  square  feet  of  hollow  burnt-clay  tile,  per  square  foot 108 

8  wrough-iron  trolleys,  each 35.00 

8  fan-motor  outfits 890.00 

3  straight  iron  stairways,  each 110. 00 

3  balconies,  each 48. 00 

3  ammunition  cranes,  each 269. 00 

3  overhead  turntables,  each 40.00 

3  spiral  stairways,  each 107. 00 

1,961  pounds  sheet  lead,  per  pound .05 

14,022  square  feet  expanded  metal,  per  square  foot .  047 

12  white-oak  window  frames 375: 00 

15  double  steel  doors 919.00 

12  double  steel  shutters 530.00 
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AVERAOB  008T  OP   HANDLING   MATKBIAUS. 

Piles,  each,  unloading |0. 58191 

Cement,  per  barrel: 

Unloading 02854 

Hauling 00296 

Storing 01596 

Small  broken  stone,  per  oubic  yard: 

Unloading 16441 

Hauling 01883 

Storing 02438 

Sand  for  concrete,  per  cubic  yard: 

Unloading 11354 

Hauling 0064 

Storing 0181 

Laree  broken  stone,  per  ton: 

Unloading * 168 

Hauling.. 03105 

Storing 0753 

Placing  in  walls .  1272 

Sand  for  filling,  per  cubic  yard: 

Unloading 12486 

Hauling 02254 

Placing  and  tamping .  1818 

Excavation,  per  cubic  yard .  42841 

Setting  anchor  bolts,  each .  944 

AVBRAGB  COOT  OP   MATEIUAUB  IN   PLACE.  - 

Piles  in  foundations,  4,680  (including  53  used  for  splicing): 

4,680  piles,  cost  of $37,401.28 

Unloading , 2,840.91 

Driving 11,658.29 

Taking  down  pile  driver 110. 13 

Removing  pile  ends  from  pit 306. 75 

Cutting  on  pile  heads 610. 47 

Total : 52,826.83 

Cost  per  pile  (4,627)  in  place,  $11.41708. 

Concrete  masonry  in  walls  of  magazines  and  galleries,  28,063  cubic  yards: 

Materials  (cement,  sand,  small  and  large  stone,  and  coal) 70, 953. 15 

Framing  (labor, etc.) 7,366.29 

Mixing 5,510.60 

Placing  and  ramming 10, 787. 60 

Preparmg  floors  and  laying  pavements  in  magazines  and  galleries. .  604. 58 

Testing  cement 835.87 

Total - i...      96,058.09 

Cost  per  cubic  yard  in  place,  $3.42294. 

Concrete  masonry  in  the  three  platforms,  1,002  cubic  yards: 

Materials  f  cement,  sand,  and  stone) 4, 281. 90 

Framing  (labor,  etc ) 519. 44 

Mixing 239.20 

Placing  and  ramming ..,  521. 34 

Cost  of  anchor  bolt«  ., 693.00 

Labor  (setting  bolta) 73, 64 

Total 6,328.52 

Cost  per  cubic  yard  in  place,  $6.315888. 

Concrete  pavement  of  superior  slope,  1,286  cubic  yards  (2,509  square 
yards): 

Materials  (cement,  sand,  stone,  etc. ) , 5, 225. 31 

Framing  (labor,etc.) 681.99 

Mixing,  placing,  and  finishing 1, 738. 74 

Total ! 7,646.04 

Cost  per  cubic  yard  in  place,  $5.9456. 
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Concrete  pavement  on  barbette  of  old  fort,  460  cubic  yards  (1,475  sguare 
yards) : 

Materials  (cement,  sand, And  stone) $1, 533. 52 

Framing  (labor,  etc. ) 166. 80 

Mixing,  placing,  and  finishing 735. 45 

Total 2,435.77 

Cost  per  cubic  yard  in  place,  $5.29515. 

Sand  filling,  17,646  cubic  yards: 

3,970.17  cubic  yards  sand,  at  25  cents  per  cubic  yard 992. 54 

9,165.08  cubic  yards  sand,  at  24  cente  per  cubic  yard 2, 199. 61 

4,510  cubic  yards  of  earth  and  debris  from  barbette  (labor  placing) .  1, 162. 33 

Unloading.* 1,640.09 

Hauling 296.25 

.  Placing  and  tamping 2, 387. 95 

Shifting  tracks  and  maintenance  of  plant 729. 65 

Storage  bin  on  wharf 41. 36 

Total 9,449.78 

Cost  per  cubic  yard  in  place,  $0.535519. 

COOT  OP   MOVING    AND   MOUNTING   THREE    12-INCH   B.   L.  RIFLES   AND   DISAPPEARING 

CARRIAGES. 

Setting  bedplates  and  racers $169. 08 

Moving  and  assembling  carriages . .  .*. 2, 152. 64 

Moving  12-inch  rifles 388.38 

Mounting  12-inch  rifles 636.43 

Building  and  tearing  down  trestle 511. 43 

Total 3,857.96 

TOTAL  COST  OF  WORK   TO  JUNE  30,    1900. 

28,063  cubic  yards  of  masonry-  in  walls  of  magazines  and  galleries,  at 

$3.42294  per  cubic  yard $96,058.09 

1,002  cubic  yards  of  masonry  in  the  three  platforms,  at  $6.315888  per 

cubic  yard 6,328.52 

1,286  cubic  yards  of  masonry  in  pavement  on  superior  slope,  at  $5.9456 

per  cubic  yard 7, 646. 04 

460  cubic  yards  of  masonry  in  pavement  on  barbette  of  old  fort,  at 

$5.29515  per  cubic  yard 2,435.77 

19,600  cubic  yards  of  excavation  for  foundations,  at  $0.428414  per  cubic 

yard 8,396.92 

17,646  cubic  yards  of  sand  and  earth  in  sand  cores,  at  $0.535519  per  cubic 

vard  9  449. 78 

4,627  piles  in  foundations,  at  $11.41708  each.]..'......-!!......'.....  52,^826.83 

Removing  earth  from  barbette  of  old  fort 2, 273. 67 

Tearing  down  barracks 3,  Oil.  35 

Tearing  out  cisterns  and  arches 1, 947. 02 

Taking  up  flagstone  pavement 471. 47 

Moving  old  guns  and  carriages 1, 693. 28 

Lift  mechanism  (tul)e8) 492.63 

Test  borings 196.09 

Repairs  and  maintenance  of  quarters 2, 106. 34 

Repairs  to  landing  piers 8, 970. 94 

Cleaning  out  moat 2, 130. 87 

Preliminary  survey t 494. 12 

Handling  submarine  material 326. 21 

Purchase,  construction,  and  installation  of  plant •. 16, 601. 55 

Purchase,  construction,  and  installation  of  electric  construction  plant . .  6, 089. 54 

Electric  light  and  power  plant  (not  completed) 4, 124. 60 

Plant  for  permanent  water  supply 471. 62 

Repair  and  maintenance  of  plant 12, 339. 59 

Auxiliary  lights  for  magazines ^ 318. 86 

Cost  of  I-beams  and  channels,  197,098  pounds 2,863.46 

Cost  of  connecting  I-beams  and  channels 1, 068. 84 
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Movinff  and  mounting  guns  and  carriages $3, 857. 96 

Unloading  and  storing  guns  and  carriages 985. 46 

Cleaning,  oiling,  and  painting  guns  and  carriages ^ 171. 33 

Drainage  system 1, 351. 38 

Telephone  system  (not  completed) 6. 85 

Cleaning?  and  grading  inside  and  outside  of  fort 1,  716. 37 

Extinguishinj^  fire  in  room  of  barracks,  and  repairing  same 184. 07 

Derrick  and  rigging  work 6, 138. 68 

Construction  track 4,  662. 27 

Construction  of  bridge  over  moat 99. 44 

Chang^es  made  in  plans  (west  passage) 691. 06 

Sjpeaking-tube  system 24. 47 

Tnree  ammunition  cranes  in  place 996. 7a 

Trolly  system  for  ammunition  service 1, 253. 92 

Stairways,  balconies,  and  hand  railing  in  place 1, 444. 51 

Observation  stations 32.S2 

Iron  ladders  in  place 178.71 

Ventilating  system 1, 300. 36 

Transferring  and  storing  engineer  property 488. 96 

Repairs  to  walls  of  old  fort 753.63 

Doors,  windows,  and  shutters  in  place  ( not  completed ) *  874. 51 

Laying  flagstone  pavements  in  casemates  of  old  fort 257.  ^ 

Laying  flagstone  pavements  on  parade 751. 02 

Waterproofing  exterior  wall  witli  coal  tar 259. 34 

Finishing  face  walls 1, 646. 20 

Asphalt  m  place  on  platforms 2, 391. 02 

Metal  fiashing  on  platforms  and  power  house  in.  place 190. 37 

Tile  ceilings  of  magazines  and  passages 2, 893. 96 

Tile  furring  on  walls  of  magazines  and  casemates 1, 312. 64 

Expanded  metal  in  place 683. 39 

Watching  Government  property , 52, 00 

Latrines  (not  completed) 288. 42 

Coal  bin 184.6^ 

Permanent  railroad  track  (not  completed) 203. 29 

Stair  shelters  (not  completed)  ...*. 220.17 

Taking  down  plant 188, 75 

Time  allowed  employees  for  legal  holidays „ 2, 337. 34 

Instruments  and  office  furniture 936. 75 

Printing  and  advertising 697. 72 

Mileage  paid  United  States  officers 673. 36 

Philadelphia  office  expenses 6, 342. 69 

Maintenance  of  launch  for  mail  service 8, 659. 79 

Superintendence  and  office  expenses 22, 228. 91 

Material  on  hand  and  transferred  to  other  works 2,482.17 


Total 334,229. 


^ 


PreRen'iatioii  and  repair  of  fortifications, — ^Under  an  allotment  for 
the  previous  fiscal  year  the  wharves  were  filled  in  during  Augxist,  1899, 
where  the  material  had  been  washed  out  by  storms,  at  a  cost  of  $50.60. 

Sixty  barrels  of  Portland  cement  were  purchased,  at  a  cost  of  $135, 
for  plastering  the  exposed  walls  of  the  old  fort  and  in  making  various 
repairs. 

The  projecting  parts  of  arches  left  where  the  buildings  had  been 
torn  down  were  chipped  off,  and  the  walls  put  in  as  good  condition  as 
possible;  $130.23  were  expended  on  this  work. 

A  set  of  cable-testing  mstmiments  was  purchased,  at  q.  cost  of  $155, 
under  authority  of  the  Chief  of  Engineers  dated  December  22,  1899, 
for  testing  the  insulation  of  the  torpedo  cable  stored  under  water. 

On  June  8, 1900,  the  sum  of  $850  was  allotted  by  the  Chief  of  En^- 
neers  from  the  appropriation  for  "Preservation  and  Repair  of  Fortifi- 
cations," act  of  May  25, 1900,  to  be  applied  to  necessary  repairs  and  for 
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a  skilled  mechanic  for  caring  for  and  operating  the  electric  plant  for 
six  months. 

Emplaceirients  for  IB-pounder  rapid-f/re  guns. — ^The  project  under 
which  these  batteries  are  being  constructed  and  an  account  of  the 
progress  to  the  end  of  the  last  fiscal  year  are  contained  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1899,  page  790. 

At  the  close  of  the  last  &cal  year  the  sites  had  been  cleared  and  the 
excavations  for  the  foundations  completed,  and  89  cubic  yards  of  Rosen- 
dale  concrete  had  been  placed  for  the  left-flank  emplacements,  com- 
pleting the  magazines,  and  27  cubic  yards  for  those  of  the  right  flank. 
As  the  emplacements  are  built  in  and  form  a  part  of  the  side  parapet 
walls  of  the  12-inch  battery,  work  on  their  construction  during  the  fiscal 
year  was  carried  on  only  as  the  construction  of  the  12-incn  battery 
progressed. 

During  the  fiscal  year  227  cubic  yards  of  Rosendale  concrete  were 
placed  for  the  left-flank  emplacements,  and  300  cubic  yards  for  those 
of  the  right  flank,  completing  these  emplacements  with  the  exception 
of  the  central  part  of  the  gun  platforms,  about  12  cubic  yards  for  each 
battery,  which  can  not  be  put  in  until  the  iron  curbings  for  the  pillar 
mounts  are  received. 

The  pavements  in  the  magazines  and  passages,  the  electric  wiring 
for  lights  and  power,  and  an  electric  fan  for  ventilating  the  magazines 
of  each  battery,  were  put  in  place.  Iron  stairways  leading  from  the 
parade  to  each  battery  and  iron  ladders  to  the  observation  stations 
were  erected  and  painted.    This  work  was  completed  in  November,  1899. 

The  following  contract  had  been  entered  into: 

With  the  Ellicott  Machine  Company  (Canton),  Baltimore,  Md.,  dated  March  22, 
1900,  and  approved  April  11,  1900,  for  famishing  and  delivering  two  double-chain 
ammimition  noists  for  the  right  and  left  flank  gims,  by  July  10,  1900,  at  the  price  of 
1984  each. 

Money  fttatemerUs, 

12-INCH   EMPLACEMENTS. 

July  1,  1899,  balance  unexpended 1... $84,969.18 

February  28,  1900,  amount  allotted 12,500.00 

97,469.18 
June  30,  1900,  amount  expended  during  fiscal  year 79, 106. 17 

July  1,  1900,  balance  unexpended 18,363.01 

July],  1900,  outstanding  liabilities $2,340.91 

July  1,  1900,  covered  by  existing  contracts 6, 770. 00  ** 

9, 110. 91 

July  1,  1900,  balance  available 9,252.10 

15-POlTNDER  EMPLACEMENTS. 

July  1,  1899,  balance  unexpended $6,849.12 

June  30,  1900,  amount  expended  during  fiscal  year 4, 442. 42 

July  1,  1900,  balance  unexpended : 2,406.70 

July  1,  1900,  amount  covered  by  existing  contracts 2,129.00 

July  1,  1900,  balance  available 277.70 
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PRBBERVATION   AND   REPAIR  OF   FORTIFICATIONS. 

July  1,  1899,  balance  unexpended $623.61 

Junes,  1900,  amount  allotted 850.00 

1, 473. 61 
June  30,  1900,  amount  expended  during  fiscal  year 470.  83 

July  1 ,  1900,  balance  available 1 ,  002.  78 

Abstract  of  proposals  for  fumishim  and  deliverinq  and  putting  in  place  ojtphall  cohering, 
opened  Atigust  12,  1899,  by  Lieut.  Col.  C.  W.  Raymondy  Corps  of  Engineers. 


No. 


Name  and  address  of  bidder. 


Sicilian  Asphalt  Paving  Co.,  New  York,  N.  Y 

W.S.  P.  Shielda.  Philadelphia,  Pa 

American  Artificial  Stone  Pavement  and  Construction 

Co.,  Philadelphia,  Pa 

Vulcanite  Paving  Co.,  Philadelphia,  Pa 

T. Hugh  Boonnan, New  York.N.Y 


Approximate  quantities. 


1,090  square  { 
yards  as-  I 
phalt.U  I 
inches  thick, 
in  place,  per  I 
square  yard. 


210  square 
yards  as- 
phalt, 1  inch 
thick, in 
place,  per 
square  yard. 


11.71 
2.27 

8.00 
1.62 
1.74 


fl.44 
1.68 

8.00 
1.44 
1.29 


<2, 166.90 
2,795.60 

3.900.00 
2,068.20 
2,167.50 


Contract  (dateii  Septembt^r  2, 1899)  entered  into  with  Vulcanite  Pifving  Company. 


Abstract  of  proposals  for  fumishini 
chain  ammunition  hoists,  opened 
Corps  of  Engineers. 


and  delivering  alongside  the  Govemmeni  wharf  fice 
March  12,  1900,  by  LieiU.   Col.  C.  W.  Raymond, 


No. 


Class  1— For  high-power 
guns. 


Claas  2— For  rapid-fire 
guns. 


Name  and  address  of  bidder. 


I    Including 
beams,  chan- 1 
'    nels.  etc.,  Total. 

'  required,  8 
(each). 


Greenlie,  Wyaat  A  Cx).,  New  York,  N.  Y.,... 

The  Exeter  Machine  Works,  Pittston,  Pa 

A.  W.  Isele  &  Sons,  Boston.  Mass 

Ellicott  Machine  Co.,  Baltimore,  Md 

RobtS.  Bishop,  New  York,  N.Y 

L.  Schutte  &  a>.,  Philadelphia,  Pa 

New  Jersey  Foundry  and  Machine  Co.,  New 

York,  N.Y 

Geo.  C.  Howard,  Philadelphia,  Pa 


$1,787.00 
3,976.00 
1,343.15 
1,692.00 
1,725.00 
1,080.00 
1,895.00 

9&1.00 


Including 
I  two  sets  of 
I  guardrails, 

2  (each). 


I 


$5,861.00  I 
11,925.00  ' 
4,029.45 
6,076.00 
5,175.00  1 
8,240.00 
6,685.00  I 

2,892.00 


$1,497.00 
8,780.00 


984.00 
1,035.00 
1,010.00 
1,190.00 

1,424.00 


TotaL 


f2,9»L00 
7,560.00 


1,968.00 
2, 07a  00 
2,090.00 
2,380.00 

2,848.00 


Contracts  entered  into  as  follows: 

1.  With  L.  Schutte  &  Co.,  dated  March  22,  1900,  for  the  hoists  for  high-power 
guns.     In  progress. 

2.  With  the  Ellicott  Machine  C>ompany,  dated  March  22,  1900,  for  the  hoists  for 
rapid-fire  guns.     In  i>rogre88. 

Liitt  of  all.  contracts  in  force,  with  names  of  contra/iors,  date  of  approtxjl,  of  beginning  tport, 

and  expiration. 

1.  With  L.  Schutte  &  Co.,  of  Philadelphia,  Pa.,  dated  March  22,  and  approved 
April  4, 1900,  for  furnishing  and  delivering  three  chain  ammunition  hoists  for  high- 
power  guns,  at  $1,080  each;  delivery  to  be  made  within  three  months  from  April  6, 
1900. 

2.  With  the  ElUcott  Machine  Company,  of  Baltimore,  Md.,  dated  March  22,  and 
approved  April  11, 1900,  for  furnishing  and  delivering  two  double-chain  ammunitioD 
hoists  for  rapid-fire  guns,  at  $984  each;  delivery  to  l)e  made  by  July  10,  1900. 

Batteinf  for  m^teen  12- inch  h^eech-hxiding  rnortars. — The  approved 

project  under  which  this  work  is  being  carried  on  and  a  detaiied 

?count  of   the  progress  of  the  work  is  contained   in   the  Annual 
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Reports  of  the  Chief  of  Engineers  for  1898,  pages  643  to  649,  and  for 
1899,  pages  790  to  793. 

At  the  close  of  the  last  fiscal  year  all  the  masonry  of  the  battery, 
aggregating  17,118  cubic  yards,  had  been  completed,  and  all  of  the 
sixteen  mortar  carriages  and  eignt  of  the  mortars  had  been  mounted. 
There  had  also  been  placed  in  tne  embankments  117,695  cubic  yards  of 
sand  and  earth,  completing  them  except  for  118  cubic  yards  of  earth 
facing  and  the  grading  and  seeding  of  a  part  of  the  slopes,  upon  which 
work  was  in  j)ro^ress  at  the  close  of  the  year. 

At  the  beginning  of  the  fiscal  year  118  cubic  yards  of  earth  were 
placed,  completing  the  facing  of  the  slopes,  and  the  slopes  were  graded 
and  then  sown  witn  rye  and  grass  seed.  *  This  work  was  completed  in 
August,  1899. 

Tne  temporary  outlet  of  the  12-inch  main  drain  for  the  battery  at 
the  inshore  end  of  the  sea  wall  on  the  upper  side  of  the  old  wharf  was 
taken  up,  and  the  drain  was  extended  (Town  the  wharf  inside  the  crib 
work  481  feet  to  the  end  of  the  wharf.  An  automatic  valve  of  cast 
iron,  12  inches  in  diameter,  was  placed  at  the  end  of  the  wharf,  at 
reference  1.25  above  mean  low  water,  for  the  permanent  outlet. 

The  ground  in  the  rear  of  the  battery  was  graded  and  a  brick  gutter 
24  inches  wide  and  375  feet  In  length  was  constructed,  34  feet  from 
the  foot  of  the  earth  slopes,  to  give  surface  drainage  away  from  the 
battery. 

The  permanent  railroad  tracks  in  front  of  the  battery,  which  had 
frequently  been  covered  with  water  at  high  tide,  were  raised  to  refer- 
ence 11.0,  and  the  adjacent  ground  and  permanent  roadway  to  the 
wharf  were  graded  to  this  level.  The  permanent  railroad  track  from 
the  wharf  and  transfer  bridge  was  extended  around  the  north  end 
to  the  rear  of  the  battery  and  into  the  two  entrances  of  the  battery 
as  far  as  the  main  gallery. 

The  iron  stairway  leading  to  the  observation  station  on  the  embank- 
ment over  the  firing  room  was  received  on  August  26, 1899,  and  erected 
in  place  on  the  rear  of  the  slope.  An.  iron  water  tank,  capacity  2,700 
gallons,  was  placed  on  the  top  of  the  embankment  and  connected  with 
the  permanent  water-supply  system. 

Powder  carriers  were  received  and  placed  in  position.  Iron  bi'ack- 
ets  and  hooks  were  constructed  and  placed  in  the  walls  of  the  galleries 
for  holding  rammers,  sponges,  and  rubber  hose. 

Surface  drains  of  6-inch  sewer  pipe  were  laid  under  the  pavements 
of  the  transverse  galleries  from  the  northeast  and  southeast  pits  to  the 
brick  gutter  at  the  rear,  to  prevent  flooding  of  the  galleries  during 
heavy  rains  which  might  occur  while  the  outlet  of  the  main  drain  was 
closed  by  the  tide. 

One  hundred  and  seven  granite  blocks,  one-half  to  5  tons  in  weight, 
were  removed  from  the  rear  to  the  front  of  the  battery  and  stored  along 
the  railroad  track  leading  to  the  8  and  12-inch  battery. 

To  prevent  condensation  of  moisture  on  the  I-beams  and  other  iron 
work  in  the  ceilings  of  the  magazines  false  ceilings  were  constructed 
in  October  and  November,  1899,  consisting  of  sheets  of  expanded 
metal  lashed  with  wire  to  three-eighth-inch  diameter  galvanized-iron 
rods  running  longitudinally,  14  inches  center  to  center,  which  are 
secured  by  steel  hooks  to  1-inch  steel  channels  supported  3  inches 
under  and  parallel  with  each  I-beam  by  one-half -inch  iron  hooks  tapped 
into  the  I-beams.  The  expanded  metal  was  plastered  with  two.  coats 
of  Portland  mortar;  the  first  coat  containing  about  25  per  cent  of  lime, 
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with  the  usual  quantity  of  hair  used  in  plastering; '  the  second  coat  was 
Portland  mortar,  cenient  1,  sand  2.  Tnis  gives  a  continuous  air  space 
3  inches  under  the  I-beams,  extending  over  the  whole  surface  of  the 
magazines.  Observations  during  May  and  June,  1900,  show  the  experi- 
ment to  have  been  entirely  successful.  In  addition  to  the  false  ceiiinss 
an  electric  exhaust  fan  for  ventilation  was  placed  in  the  rear  of  earn 
magazine  in  an  inclosure  4  feet  bv  4  feet  4  inches  constructed  of  hol- 
low brick.  The  fans  discharge  through  pipes  extending  up  throurfi 
the  earth  embankment  to  the  open  air,  and  are  capable  of  changing-  tie 
whole  volume  of  air  in  the  magazines  every  twenty  minutes. 

For  the  better  drainage  of  the  annular  space  around  the  bedplates 
of  the  mortar  carriages  a  hole  2i  inches  in  diameter  was  drilled,  at  an 
angle  of  about  45  degrees,  under  the  bedplate  of  each  carriage  to  the 
center  pit  under  the  carriage. 

The  storage  battery  was  kept  charged  during  the  year  for  furnishing 
light  and  power. 

The  following  table  shows  the  expenditure  during  the  fiscal  year: 

118  cubic  yards  of  earth  facing,  placed  by  wheelbarrows,  at  $0.83  per  cubic 

yard $97.94 

Grading  and  seeding  slopes  of  embankment 1,564.50 

Completing  drainage  system , 752. 37 

Plant  for  permanent  water  supply 62. 11 

Cleaning  and  grading  grounds 725. 02 

Completing  permanent  roadway,  including  railroad  track 581. 48 

Cost  and  installation  of  powder  carriers,  and  racks  and  brackets  for  ram- 
mers, staves,  and  hose 234. 44 

Completing  observation  station,  including  stairway 318. 84 

Repairs  and  maintenance  of  plant 70.05 

Taking  down  concrete  plant 64. 85. 

Maintenance  of  storage  battery •. 456.95 

Finishing  face  walls  of  blast  slopes 11. 20 

Relaying  and  repairing  pavements  in  magazines  and  entrances  to  mortar 

Wpits 119.97 

atching  Government  property 41. 34 

Repairs  to  storage  battery,  electric  wiring,  water-supply  plant,  etc 42. 49 

Cost  and  installation  of  fans  and  motors  for  ventilating  'system 494. 08 

Expanded  metal  ceilings  in  powder  magazines,  in  place 416.  <  i 

Repairing  and  painting  buildings 38. 78 

Moving  107  granite  blocks  from  field  at  rear  of  battery  to  front  of  battery. .  100. 89 

Time  allowed  emplovees  for  legal  holidays 130. 53 

Superintendence  and  office  expenses 1, 402. 1 1 

Total 7,785.37 

Amount  expended  to  June  30, 1899 $205,894.66 

Amount  expended  during  fiscal  year 11, 880. 75 

Outstanding  liabilities  to  June  30,  1900 *  62.29 

Total  cost  of  work  to  June  30,  1900 217,837.70 

Total  allotment,  including  transfer  from  allotment  for  work  at  other  points .  21 7, 843. 83 
Expenditure  and  liabilities  to  June  30,  1900., 217,8:^.70 

Balance  available  July  1,  1900 6.13 

Money  i^taternent, 

July  1,1899,  balance  unexpended $11,949.17 

July  30, 1900, amount  expended  during  fiscal  year 11,880.75 

July  1, 1900,  balance  unexpended 68.42 

July  1,1900,  outstanding  liabilities ^.29 

July  f ,  1900,  balance  available 6. 13 
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Emplacements  for  two  l^-inch  B,  L.  riflea. — ^The  approved  project 
under  which  these  emplacements  were  constructed  and  a  detailed 
account  of  the  progress  of  the  work  are  contained  in  the  Annual 
Reportis  of  the  Chief  of  Engineers  for  1898,  pages  653  and  654,  and 
for  1899,  pages  797  to  800.  These  emplacements  had  been  completed 
in  all  details,  except  the  mounting  of  the  guns  and  carriages,  and  had 
been  turned  over  to  the  artillerv  on  January  12,  1899. 

The  two  12-inch  B.  L.  rifles,  lS[os.  37  and  38,  model  of  1888,  had  been 
received  on  July  23,  1898,  and  the  two  12-inch  nondisappearing  gun 
carriages,  Nos.  21  and  22  (Morgan  Engineering  Company),  had  been 
received  on  April  4  and  May  1,  1899,  respectively.  The  Chief  of 
Engineers  had,  on  May  27,  1899,  allotted  the  sum  of  $1,500  from  the 
appropriation  for  ''Gun  and  Mortar  Batteries,"  act  of  May  7, 1898,  for 
the  purpose  of  mounting  the  guns  and  carriages,  and  the  work  of 
mounting  carriage  No.  21  on  emplacement  No.  1  had  begun  on  June  1, 
1899.  The  bedplate  had  been  set  and  the  racer  and. top  carriage  had 
been  hauled  up  on  the  platform  ready  for  assembling,  but  on  account 
of  defects  discovered  in  the  roller  path  of  the  bedplates  and  in  the 
rollers  and  pintle-bearing  syarfaces  of  both  carriages,  work  had  been 
discontinued  on  June  17,  and  orders  for  repairing  the  defects  and  con- 
tinuing the  work  had  not  been  received  at  the  end  of  the  fiscal  year; 
$403.24  had  been  expended  on  this  work. 

Orders  were  received  on  July  5,  1899,  for  a  machinist  of  the  Engi- 
neer Department  to  make  the  necessarv  repairs,  which  consisted  in 
smoothing  up  irregular  cuts  about  one-thirty-second-inch  deep  in  the 
surface  of  the  roller  paths  and  of  the  rollers  and  pintle-bearmg  sur- 
faces, caused  by  steel  chips  or  borings  which  had  been  left  on  these 
surfaces  during  the  shop  test.  These  repairs  were  authorized  by  the 
Ordnance  Department,  and  the  cost,  $17.51,  was  paid  for  by  the  Mor- 
gan Engineering  Company.  The  inner  edges  of  the  flanges  on  the 
traversing  rollers  of  both  carriages,  which  had  been  left  sharp  instead 
of  rouud,  cut  into  the  roller  path.  This  edge  was  rounded  off  on 
each  roller  by  an  engineer  machinist,  by  authority  of  the  Ordnance 
Department,  and  the  cost  of  this  work,  $13.33,  was  paid  by  the  Ord- 
nance Department. 

The  work  of  mounting  was  continued  and  completed  as  follows: 

Emplacement  No.  1,  right  flank:  Nondisappearing  carriage  No.  21, 
model  1892,  mounted  July  10,  1899;  12-inch  rifle  No.  37,  model  1888, 
mounted  July  15,  1899. 

Emplacement  No.  4,  left  flank:  Nondisappearing  carriage  No.  22, 
model  1892,  mounted  July  24, 1899;  12-inch  rifle  Jk).  38,  model  1888, 
mounted  August  4,  1899. 

The  work  of  mounting  these  guns  and  carriages  was,  in  addition  to 
the  delay  on  account  or  the  defects  in  the  cari'iages,  delayed  by  the 
rigging  gang  having  to  unload  and  remove  from  the  wharf  one  12-inch 
gun  and  one  12-inch  carriage,  in  addition  to  moving  two  large  derricks 
m  use  on  the  work. 

Additional  defects  were  found  in  these  carriages  as  the  mounting 
progressed,  as  follows: 

The  filling  pieces,  2.2  inches  by  3  inches  for  the  dust  guard  of  No. 
21,  did  not  fit  the  I'acer,  being  open  about  three-sixteenths  inch  in 
places;  the  heads  of  tap  bolts,  2  inches  by  5i  inches,  20  on  each 
carriage,  securing  the  guide  hooks  to  the  racers,  were  not  faced  under 
the  he^ds,  and  the  heads  were  crooked  or  eccentric  in  many  cases,  and 
the  castings  were  only  roughly  faced  for  the  bolt  heads  to  seat;  the 
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brass  bushings  on  the  pinion  shaft  No.  21  were  found  to  be  so  loose 
that  they  turned  around  with  the  shaft;  the  part  of  the  pistons  which 
are  outside  the  cylinders  when  the  gun  is  in  battery  were  found  to 
haVe  been  left  rough  tiled  instead  of  polished.  All  of  these  defecte 
were  repaired  by  the  engineer  machinist,  with  the  exception  of  the 
defects  in  the  pistons  of  No.  22,  which  were  found  to  be  so  rough  that 
to  polish  them  would  reduce  the  diameter  about  one-thirtieth  inch 
over  a  length  of  about  3  feet.  These  repairs  were  authorized  by  the 
Ordnance  Department  and  the  cost,  $20.99,  was  paid  by  the  Morgan 
Engineering  Company. 

The  side  ladders  (two  on  each  carriage)  on  the  rear  platform  were 
not  long  enough  for  these  particular  platforms,  the  bottom  step  being 
38  inches  above  the  platform.  New  extension  pieces  were  furnish^ 
by  the  Ordnance  Department,  which  were  put  in  place  by  the  engineer 
mac^hinist,  the  cost  of  which,  $10.82,  was  paid  by  the  Ordnance 
Department. 

The  timber  used  for  trestle  and  blocking  was  removed,  and  the 
roadway  in  the  rear  and  the  earth  embankment  on  the  front  of  the 
emplacements  up  which  the  guns  were  hauled  were  repaired  and  the 
emplacements  cleaned  up,  completing  the  work  on  August  11,  1899. 

The  total  cost  of  mounting  the  guns  and  carriages  was  $1,208.58. 

Care  and  operation  of  electric  lipht  and  mnoer  plant ^  etc, — Under  an 
allotment  of  $1,550  made  by  the  Chief  or^ Engineers  from  the  appro- 
priation for  ''  Preservation  and  Repair  of  Fortifications,"  act  of  May  7, 
1898,  the  electric  plant  of  the  8-inch  and  12-inch  battery  was  cared  for 
during  the  fiscal  year  by  a  skilled  mechanic  of  the  classified  service,  at 
a  compensation  of  $75  per  month. 

Some  necessary  repairs  were  made  to  the  plant,  and  tools,  oils, 
lamps,  and  covers  for  the  dynamos  were  purcnased  for  repairs  and 
maintenance.  Nec^^ssary  repairs  were  made  to  the  wharf  ana  railroad 
transfer  bridge,  and  the  piles  were  covered  with  sheet  steel  for  pro- 
tection against  ice.  The  I-beams,  trolley  rails,  doors,  and  other  inte- 
rioi*  ironwork  of  the  mortar  battery  were  painted  with  superior 
graphite  paint. 

Iie2)alrs  to  eartlien  slojyes  of  the  mortar  battery  and  of  the  S-inch  and 
l^'im-h  hatterfj.— On  April  6,  1900,  the  sum  of  $310  was  allotted  by 
the  Chief  of  Engineers  from  the  appropriation  for  *^' Preservation  and 
Repair  of  Fortifications,"  act  of  March  3, 1899,  to  be  applied  to  repair- 
ing the  gullying  in  the  earthen  slopes  of  the  mortar  battery  and  of  the 
8-inch  and  12-inch  Imttery.  This  work  was  completed  in  May,  1900, 
and  the  entire  allotment  was  expended. 

CoriHtractlon  of  tide  gaju/es  and  changing  the  position  of  range- 
finder  stathm. — On  April  6,  1900,  the  sum  of  $25  was  allotted  b3'  the 
Chief  of  Engineers  from  the  appropriation  for  '^Gun  and  Mortar  Bat- 
teries," for  installation  of  range  and  position  finders,  act  .of  July  7, 
1898,  to  be  applied  to  the  constiiiction  of  tide  gauges  and  to  change 
the  position  of  the  north  station  for  type  B  depression  range  finder, 
which  w^^s  hidden  by  the  mortar  battery.  This  work  was  completed 
in  April,  1900,  and  the  entire  allotment  was  expended. 

For  necemary  repairs^  for  engineer  electric  plant  for  six  months,,  and 
storage  hattery  assistant  for  twelve  months, — On  June  8,  1900,  the  sum 
of  $1,500  was  allotted  by  the  Chief  of  Engineers  from  the  appropria- 
tion for  ''Preservation  and  Repair  of  Fortifications,"  act  oi  May  25, 
1900,  to  be  applied  to  necessary  repairs,  to  the  payment  of  a  skilled 
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mechanic  for  the  care  and  operation  of  the  electric  plant  for  six 
months,  and  a  storage  battery  assistant  for  twelve  months. 

The  following  table  shows  the  expenditure  on  the  work  of  preser- 
vation and  repair  of  fortifications  during  the  fiscal  year: 

Services  of  steam  engineer  for  12  months $898. 50 

Repairs  to  transfer  bridge  and  wharf 411. 31 

Painting  interior  ironwork  of  mortar  Imttery 30. 28 

Purchase  of  tools  and  supplies 142. 84 

Repairs  to  electric  plant 56. 13 

Repairing  earthen  slopes  of  the  mortar  battery  and  of  the  8-inch  and 

12-inch  battery 310. 00 

Construction  of  tide  gauges  and  changing  position  of  range-finder  station. .  25. 00 

Total 1,880.06 

Erripla/ieiiients  for  two  B'irich  rapid-firing  gun^'i, — On  October  5, 1899, 
the  Chief  of  Engineers  allotted  the  sum  of  $15,900  from  the  appro- 
priation for  "Gun  and  Mortar  Batteries,"  act  of  July  7,  1898,  to  be 
applied  to  the  construction  of  emplacements  for  two  5-inch  rapid-fire 
guns,  segmental  wire  wound,  to  be  located  between  the  river  and  the 
mortar  battery. 

During,  the  wnter  the  locomotive  which  had  been  used  for  the  con- 
struction of  the  8-inch  and  12-inch  and  mortar  batteries  was  repaired, 
new  tubes  being  put  in  the  boiler,  new  crank  pin  brasses  fitted,  and 
other  repairs  necessary  to  put  it  in  working  condition  made. 

A  large  derrick,  hoisting  engine  and  boiler,  about  10,000  feet  of 
miscellaneous  lumber,  concrete  cars,  700  barrels  of  Rosendale  cement, 
and  other  materials  were  transferred. 

The  quantity  of  concrete  to  be  placed  being  so  small,  a  concrete 
mixing  plant  having  bins  with  a  capacity  of  only  30  cubic  yards  of 
small  broken  stone  and  15  cubic  yards  of  sand  was  erected.  The  small 
broken  stone  is  delivered  on  i*ailroad  cars  brought  on  car  floats  to  the 
transfer  slip  at  the  wharf,  and  the  stone  is  shoveled  direct  from  the 
>cars  into  the  bin  as  needed,  so  no  large  storage  capacity  is  required. 

The  excavation  for  the  foundations  of  the  battery  was  completed, 
380  cubic  yards  of  mud,  clay,  and  sand  being  removed  and  placed  so 
as  to  form  part  of  the  embankment. 

Concrete  construction  was  begun  on  April  28,  1900,  and  at  the  end 
of  the  fiscal  year  384  cubic  yards  of  Rosendale  concrete,  1:2:5,  and 
925  cubic  yards  of  Portland  concrete  in  the  proportions  of  1 :  6  :  15, 
had  been  placed,  out  of  a  total  of  1,580  cubic  yards  estimated  for  the 
entire  battery. 

The  masonry  of  the  south  emplacement  has  been  completed,  includ- 
ing the  pavement  of  the  superior  slope,  and  that  of  the  north  emplace- 
ment to  the  level  of  the  platform.  The  anchor  bolts  are  set  in  both 
platforms.     No  wing  walls  or  pavements  have  been  constructed. 

The  ceilings  of  the  magazines  are  constructed  of  steel  I-beams  placed 
2  feet  apart  and  built  in  between  with  flat  arches  of  6-inch  hollow  tile, 
and  the  side  walls  are  faced  with  2-inch  tile  furring,  having  an  air  space 
between  it  and  the  wall  behind.  The  tile  and  furring  has  not  yet  been 
plastered.  The  walls  of  the  magazines  coming  in  contact  with  the  earth 
embankment  are  watei-proofed  with  parafline  paint  No.  3  and  coal  tar. 

Four  thousand  eight  hundred  ana  sixty-four  cubic  yards  of  sand 
have  been  placed  for  filling  in  the  sand  cores  under  the  magazines  and 
platforms  and  in  the  embankment  on  the  front,  of  which  2,475  cubic 
yards  were  purchased  sand  and  2,389  cubic  yards  were  taken  from  the 
parapet  of  the  old  earthen  battery. 
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Contracts  for  construction  materials  were  awai*ded  as  follows: 

With  the  Charles  Warner  Company,  Wilminj2:ton,  Del.,  dated  January  27, 1900,  and 
approved  February  12, 1900,  for  about  900  cubic  yards  of  washed  sand,  at  28  c^its 
per  cubic  yard,  and  6,000  cubic  yards  of  unwashed  sand,  at  22  cents  per  cubic  yard. 

With  the  Brandy  wine  Granite'Company,  Wilmington,  Del.,  dated  January  27, 1900, 
and  approved  February  16, 1900.  for  about  1,600  cubic  yards  of  small  broken  stone,  at 
$1.56  per  cubic  yard. 

With  Cyrus  Borgner,  trading  as  Boiler  Cement  Company,  Philadelphia,  Pt, 
dated  April  14,  19(^,  and  approved  April  21,  1900,  for  about  600  barrels  of  Lehigh 
brand  American  Portland  cement,  at  $2.26  per  barrel.  This  contract  was  satisfacto- 
rily completed  on  May  6,  1900,  600  barrels  having  been  delivered  under  it 

With  William  J.  Donaldson,  Philadelphia,  Pa.,  dated  Ai)ril  30, 1900,  and  appro\-ed 
May  12,  1900,  for  about  1,400  barrels  Alpha  brand  American  Portland  cement,  of 
which  about  1,000  barrels  are  to  be  delivered,  at  $2.21  per  barrel. 

Money  statements. 

GUN    AND   MORTAR   BATT£RIB«.  , 

July  1, 1899,  l)alance  unexpended  from  allotment  for  mounting  guns  and 

carriages $1,500.00 

April  6, 1900,  allotted  from  act  of  July  7,  1898,  for  installation  of  range 
and  position  finders .* 25.  OO 

Octolx?r  5, 1899,  allotted  from  act  of  July  7, 1898,  for  emplacements  for 
rapid-fire  guns 15, 900. 00 

17,425.00 

June  30, 1900,  expended  during  fiscal  year $9, 760. 37 

Redeposited  to  credit  of  appropriation  balance  allotment  for 

mounting  guns  and  carriages 291. 42 

10,051.79 

July  1 ,  1900,  balance  unexpended 7, 373. 21 

July  1,1900, outstanding  liabilities 3,497.24 

July  1, 1900,  covered  by  existing  contracts 1,943.43 

-^ 5,440.67 

July  1, 1900,  balance  available  for  application  to  emplacements  for  rapid- 
fire  guns 1.932.54 

PRESERVATION    AND   REPAIR    OP    PORTIFICATIONR. 

July  1 ,  1899,  balance  unexpended i $1, 550. 00 

April  6, 1900, allotted  from  act  of  March  3, 1899 310.00 

June  8, 1900, allotted  from  act  of  May  25, 1900 1,500.00 

3,360.00 
June  30, 1900,  amount  expended  during  fiscal  year 1, 855. 06 

July  1 ,  1900,  balance  unexpended 1, 504. 94 

July  1,1900, outstanding  liabilities 3.65 

July  1,1900,  balance  available 1,501.29 

For  abstracts  of  proposals  received  and  opened  during  the  fiscal  year, 
see  under  head  of  emplacements  for  5-inch  rapid-fire  guns,  preceding. 

Lint  of  cUl  conlrads  in  Jorce^  vith  name*  of  contractorSf  date  of  approved^  of  beginning 

work,  ana  expiration. 

1.  With  Charles  Warner  Company,  of  Wilmington,  Del.,  dated  January  27,  and 
approved  February  12,  1900,  for  furnishing  and  delivering  about  900  cubic  yanls 
washed  sand,  at  28  cents  per  cubic  yard,  and  6,000  cubic  yards  unwashed  sand,  at 
22  cents  per  cubic  yard;  first  delivery  of  washed  sand  to  be  made  in  April,  1900,  and 
thereafter  deliveries  to  be  made  at  the  rate  of  about  150  cubic  yards  per  week  until 
completion  of  contract;  first  delivery  of  unwashed  sand  to  be  made  in  May,  1900, 
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and  thereafter  deliveries  to  be  made  at  the  rate  of  about  250  cubic  yards  per  week 
until  completion  of  contract. 

2.  With  The  Brandy  wine  Granite  Company,  of  Wilmington,  Del.,  dated  January 
27,  and  approved  February  16,  1900,  for  furnishing  and  deUvering  about  1,600  cubic 
vai^s  small  broken  stone,  at  $1.56  per  cubic  yard;  times  at  which  deliveries  are  to 
be  made  until  completion  of  the  contract  to  be  determined  by  the  Engineer  Officer  in 
charge. 

Pre-Hervation  amd  repair  of  submarine  mining  material, — On  July  27, 
1899,  the  sum  of  $200  was  allotted  by  the  Chief  of  Engineers  from  the 
appropriation  for  ''Preservation  and  Repair  of  Fortifications,"  act  of 
March  3, 1899,  to  be  applied  to  the  care  and  preservation  of  submarine 
mining  material. 

Dunng  November,  1899,  an  inspection  of  all  torpedo  material  on 
hand  was  made,  and  all  the  work  done  necessary  to  preserve  it  in  first- 
class  condition. 

The  Siemens  searchlight  was  moved  from  its  temporary  shed  to  the 
torpedo  shed  and  given  a  coat  of  paint.  The  General  Electric  search- 
light with  all  its  parts,  except  boiler,  engine,  dynamo,  and  switch- 
board, was  also  taken  to  the  toi'pedo  shed  and  stored.  The  ammeter  and 
voltmeter  of  the  searchlight  outfit  were  repaired  by  their  manufacturer. 

Under  authority  of  the  Chief  of  Engineers  dated  December  22, 1899, 
a  testing  set  for  making  delicate  insulation  tests  of  torpedo  cable  was 
purchased  from  the  allotment  for  "Preservation  and  Repair  of  Fortifi- 
cations," act  of  May  7,  1898.  and  each  cable  in  the  cable  tank  was 
tested  with  the  result  that  tney  were  all  found  to  be  in  serviceable 
condition. 

Another  careful  inspection  of  all  torpedo  material  was  made  during 
the  month  of  April,  1900. 

On  June  8,  1900,  the  Chief  of  Engineers  allotted  the  sum  of  $150, 
from  the  appropriation  for  "  Preservation  and  Repair  of  Fortifications," 
act  of  May  25, 1900,  to  be  applied  to  the  care  and  preservation  of  sub- 
marine mining  material. 

Money  statement, 

July  27, 1899,  amount  allotted $200.00 

June  8, 1900,  amount  allotted 150.00 

350.00 
June  30, 1900,  amount  expended  during  the  fiscal  year 155. 02 

July  1,1900,  balance  available 194.98 

Supplies  for  coast  defense, — On  June  7,  1900,  the  sum  of  $1,000  was 
allotted  by  the  Chief  of  Engineers  from  the  appropriation  for ''  Supplies 
for  Coast  Defense,"  act  of  May  25,  1900,  to  oe  applied  to  filling  such 
requisitions  as  may  be  duly  approved  by  the  Chief  of  Engineers  for 
material  for  the  service  of  the  coast  artillery  during  the  fiscalyear  1901. 

Money  statement, 

June  7,  1900,  amount  allotted $1 ,  000. 00 

J  uly  1 ,  1900,  balance  available 1 ,  000. 00 

Repairs  to  river  hanks, — On  August  2,  1899,  the  sum  of  $300  waa 
allotted  by  the  Chief  of  Engineers  from  the  appropriation  for  ''Pres- 
ervation and  Repair  of  Foi*tifications,"  act  of  March  3, 1899,  for  repairs 
to  the  river  banks  at  this  locality.  The  banks  were  repaired  and  placed 
in  good  condition  during  the  months  of  October  and  November,  1899, 
ENG  1900 55 


Digitized  by  VjOOQIC 


866         REPORT   OP   THE   CHIEF   OF   ENGINEERS,  U.  8.  ARMY. 

at  a  total  cost  of  $186.95.  An  available  balance  of  $113.06  from  this 
allotment  is  held  for  repair  of  any  other  breaks  or  holes  in  the  banks 
that  may  occur. 

Money  atdtemervt, 

AugUBt2,  1899,  amount  allotted $300.00 

June  30,  1900,  amount  expended  during  fiscal  year 186.96 

July  1,  1900,  balance  available 113.06 


3H. 

DEFENSES  OF  BALTIMORE,  MARYLAND. 

Officer  in  charge,  Lieut.  Col.  Oswald  H.  Ernst,  Corps  of  Engineers, 
from  April  14,  1900;  assistant,  Lieut.  Charles  W.  Kutz,  Corps  of 
Engineers;  the  latter  being  in  temporary  charge  during  the  first  por- 
tion of  the  fiscal  year. 

Fort  Mc Henry,  Md. — ^This  is  a  fort  of  historic  interest,  commenced 
in  1775  and  rebuilt  in  1794.  It  is  almost  useless  as  a  defensii'^e  work. 
Operations  during  the  fiscal  year  were  confined  to  preservation  and 
repair. 

Money  statement. 

July  1,  1899,  balance  imexpended $1,000.00 

June  30, 1900,  amount  expended  during  fiscal  year 1,000.00 

Ew.placemmtsfor  one  l^-mch  cmd  three  8-inch  B.  L.  rifles  on  disap- 
pearing carriages, — ^This  batterer,  complete  and^ns  moimted,  had  been 
occupied  by  troops  since  April  20,  1898,  but  it  was  officially  turned 
over  to  the  artillery  January  5,  1900.  The  operations  of  the  fiscal 
year  consisted  in  installing  seven  electric  exhaust  fans  in  the  magazines 
by  contract,  building  a  roadway,  planting  tVees,  and  making  general 
repairs  to  the  battery  and  power  plant.  The  roadway  was  to  have 
been  constructed  and  the  trees  planted  by  contract,  but  it  expired  by 
limitation  July  3,  1899,  without  anything  having  been  done  by  the 
contractor.  The  work  involved  in  the  contract  was  then  completed 
by  the  Government.  A  dynamo  engineer  was  employed  part  of  the 
year  to  care  for  and  repair  the  power  and  electric-lighting  plant  This 
battery  has  cost  $136,675.23. 

Money  statement, 

July  1,  1899,  balance  unexpended $5,290.51 

June  21,  1900,  amount  deposited  to  credit  Treasurer  United 

States  as  a  repayment $1, 624. 77 

June  30, 1900,  amoimt  expended  during  fiscal  year 3, 665. 74 

5,29a  51 

Abstract  of  proposaU  for  furnishing  and  installing  seven  electric  exhaust  fansj  opened  at 
Baltimore  J  Md.y  at  noon  of  July  £9^  1899. 


No. 


Name  and  addrem  of  bidder. 


Amoant 


McCay  Engineering  Co.,  Baltimore,  Md  . 

Glenn  A  Morfit,  Baltimore,  Md 

Morton,  Reed  A  Co.,  Baltimore,  Md ...... 


tl.'flBiS 
2,ffl6.2J 
1.6M.O0 
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Oonirad  in  force  during  the  fiscal' year. 

With  Morton,  Reed  &  CJo.,  for  installing  electric  exhaust  fans,  dated  August  26, 
1899,  approved  September  9^  1899,  commenced  September,  1899,  and  completed 
December  31,  1899. 

Emvlo/cenfrienis  for  two  ^.7 -inch  rapidrfi/re  gim8.—Thi%  battery  was 
complete  and  guns  mounted  at  the  beginning  of  the  fiscal  year,  and 
the  only  operations  since  have  been  necessary  repairs  to  the  electric- 
lighting  plant  and  slopes  with  funds  from  the  appropriation  for  "  Pres- 
ei^vation  and  Repair  of  Fortifications."  It  was  officially  turned  over  to 
the  artillery  January  5,  1900. 

Emplacements  for  two  15 -pounder  rapid-fire  guns, — These  were 
nearly  finished  at  the  close  of  the  last  fiscal  year.  The  earth  fill  of 
the  parapet  was  completed  during  this  fiscal  year,  and  the  minor 
details  or  the  battery  nnished,  but  no  guns  or  mounts  are  on  hand. 
It  was  turned  over  to  the  artillery  May  8,  1900.  The  total  cost  of 
the  battery  was  J6,860. 

Money  statement. 

July  1,  1899,  balance  unexpended $2,410.01 

August  18, 1899,  amount  transferred  from  another  allotment.  300. 00 

$2,710.01 

June  30,  1900,  amount  expended  during  fiscal  year 2, 710. 01 

Ckmtracis  in  force  during  ike  fiscal  year. 

With  the  Standard  Supply  and  Equipment  Company  for  ironwork,  approved. 
April  24,  1899,  commencea  m  May,  1899,  and  completed  July  1,  1899. 

With  the  Schwind  Quarry  Company  for  stone,  approved  April  7, 1899,  commenced 
in  May,  1899,  and  completed  October  17,  1899. 

The  above  contracts  were  for  materials  for  emplacements  for  six 
15-pounder  rapid-lire  guns,  emplacements  for  two  6-inch  rapid-fire 
guns,  and  for  a  mining  casemate  and  cable  tank. 

Sea  walls  and  eitibankments, — ^The  reservation  containing  the  fore- 
going batteries  has  been  protected  from  encroachment  of  the  Patapsco 
Kiver  by  building  a  sea  wall  and  embankment  and  planting  trees.  The 
work  was  to  be  done  by  contract,  but  the  contract  expired  by  limita- 
tion July  3,  1899,  with  only  a  portion  of  the  wall  finished,  and  the 
United  States  completed  the  wort  involved  in  the  contract  during  the 
fiscal  year.  "  The  wall  and  supporting  fill  extends  all  around  the  snore 
line  of  the  reservation.  The  wall  is  built  of  rubble  masonry  4  feet  in 
height,  4  feet  wide  at  base,  and  2  feet  at  top,  laid  dry,  except  the  top 
course,  which  was  laid  in  cement  mortar.  It  rests  on  a  riprap  foun- 
dation. The  area  between  the  wall  and  the  bluflfs  was  filled  in,  the 
bluflfs  graded,  and  top  soil  put  on  and  seeded.  Gi*ass  gutters  were 
made  around  the  upper  edge  of  the  bluflfs  and  at  intervals  down  the 
embankments.  Trees  were  planted  along  the  line  of  the  sea  wall  and 
on  the  embankments. 

Money  statement. . 

July  1, 1899,  balance  unexpended $14, 614. 42 

September  11, 1899,  transferred  to  another  allotment $5, 000. 00 

June  30, 1900,  amount  expended  during  fiscal  year 9, 614. 42 

14,614.42 

Contract  in  force  during  the  fiscal  year. 

With  R,  P.  McCormick  for  building  sea  walls  and  embankments,  dated  September 
19,  1898,  approved  September  28,  1898,  commenced  in  October,  1898,  and  expired 
by  limitation  July  3,  1899.  This  contract  also  applied  to  another  reservation  and  to 
roadways  at  two  batteries. 
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Presenntion  and  repair  of  fortifications. — All  the  batteries  and 
electric-liffhting  and  power  plants  on  the  above  reservation  were 
repaired  from  funds  from  the  appropriation  for  *' Preservation  and 
Repair  of  Fortifications,"  and  supplies  furnished  the  artillery  for  the 
power  plants. 

Money  statmrient. 

July  1,  1899,  balance  unexpended $1,953.16 

May  25, 1900,  allotted 1,000.00 

$2,953.16 

June  30,  1900,  amount  expended  during  fiscal  year 1, 953. 16 

July  1,  1900,  balance  available 1,000.00 

Mining  casemate, — Plans  for  constructing  a  mining  casemate  at  this 
"reservation  at  ^n  estimated  cost  of  $9,550  were  submitted  April  2S, 
1900,  and  were  approved  May  1,  1900,  but  no  funds  were  available  for 
commencing  the  work,  and  no  allotment  has  been  made. 

Einjylacementti  for  two  12-inch  B.  L,  rifles  07i  Twndisappearing  car- 
riages. — These  were  complete  and  carriages  mounted  at  the  close  of 
the  last  fiscal  year.  During  this  fiscal  year  the  guns  were  mounted, 
and  two  shots  were  fired  to  test  the  stability  of  the  platforms.  This 
batter}'^  will  be  turned  over  to  the  artillery  July  5,  1900.  Repairs 
were  made  to  the  earth  parapet  and  electric-lighting  and  power  plant 
with  funds  from  the  appropriation  for  '^Preservation  and  Repair  of 
^Fortifications."  The  total  cost  of  the  battery,  including  mounting  car- 
riages and  guns,  was  $82,647.29. 

Money  statement, 

July  1,  1899,  balance  unexpended $2, 164.52 

June  12,  1900,  transferred  to  another  allotment $289.  71 

Jane  30,  1900,  amount  expended  during  fiscal  year 1, 874. 81 

2,164.52 

Ewplacenients  for  two  S-inch  rapid-fire  guns  on>  halanx^^^piUar 
wi<?w/i?^.— These  emplacements  were  complete  at  the  beginning  of  the 
fiscal  year,  except  a  small  amount  of  concrete  in  the  platforms.  Dur- 
ing the  fiscal  year  the  grounds  in  the  rear  have  been  graded,  covered 
with  top  soil,  and  seeded,  a  flag  walk  built,  and  the  cylinder  of  one 
carriage  set  in  concrete.     No  complete  carriage  or  guns  ure  on  hand. 

Money  statements, 

TWO   fiMPLACEMENTS    FOR  5-INCH    RAPID   FIRE  GUNS. 

July  1, 1899,  balance  unexpended $1, 158. 78 

June  30, 1900,  amount  expanded  during  fiscal  year 1, 158. 78 

MOUNTING  TWO  5-INCH  GUN  CARRIAGES. 

June  12, 1900,  amount  transferred  from  another  allotment $289. 71 

June  30, 1900,  outstanding  liabilities 100.00 

July  1, 1900,  balance  available 189.71 

EmpULcements  for  two  15-powider  rapid-fire  guns, — At  the  beginning 
of  the  fiscal  year  these  emplacements  were  completed  except  an  iron 
stairway  and  some  minor  details.  During  the  year  the  stairway  and 
rail  have  been  put  in,  doors  hung,  and  the  grounds  back  of  tae 
battery  graded,  covered  with  top  soil  and  seeded.     Flag  walks  were 
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placed  in  rear  of  the  battery.     No  guns  or  mounts  are  on  hand.     The 
battery  without  armament  has  cost ^,706. 52. 

Money  statement, 

July  1,1899,  balance  unexpended $1,861.52 

June  30, 1900,  amount  expended  during  the  fiscal  year 1,^1. 52 

Remodeling  old  work, — ^The  site  of  the  three  foregoing  batteries  was 
pai-tially  remodeled  by  removing  a  portion  of  the  old  masonry  above 
the  crest  line  of  the  modern  batteries  to  make  it  conform,  both  in 
appearance  and  utility,  to  the  modem  emplacements.  The  old  masonry 
removed  was  placed  as  riprap  around  the  foundations.  This  work  of 
remodeling  was  commenced  during  the  fiscal  year,  but  has  not  been 
completed.  An  additional  allotment  of  $1,600  to  finish  these  opera- 
tions was  made  June  20,  1900. 

Money  statement, 

Allotmentfl $11,200.00 

June  30, 1900,  amount  expended  during  fiscal  year 8, 147. 88 

June  30, 1900,  balance  unexpended 3,052.12 

June  30, 1900,  outstanding  liabilities 500.00 

July  1, 1900,  balance  available 2,552.12 

Preservation  cmd  repair  of  fortijlcatums, — ^The  batteries  and  the 
electric-lighting  and  power  plant  at  this  post  have  been  repaired  during 
the  fiscal  year  with  funds  from  the  appropriation  for ''Preservation 
and  Repair  of  Fortifications."  Also  supplies  have  been  furnished  for 
those  plants,  which  were  operated  part  of  the.  year  bv  a  dynamo 
engineer  in  the  employ  of  the  Engineer  Department,  and  the  balance 
by  an  electrician  sergeant  placed'  under  the  directions  of  the  engineer 
oflicer  in  charge,  the  artillery  receipting  for  the  supplies. 

Money  statement, 

July  1,  1899,  balance  unexpended $1,829.90 

June  6,  1900,  allotted ..      1,000.00 

2, 829. 90 
July  30,  1900,  amount  expended  during  fiscal  year 1, 829. 90 

June  30,  1900,  balance  unexpended 1, 000. 00 

June  30,  1900,  outstanding  liabilities i 165.00 

July  1,  1900,  balance  available 835.00 

Battery  for  eight  12-inch  B,  L,  mortars, — ^This  was  complete  with 
its  annament  at  the  beginning  of  the  fiscal  year,  and  occupied  by 
troops,  but  was  not  oflicially  turned  over  to  the  artillery  until  January 
8,  1900.  The  operations  for  the  year  have  been  confined  to  repair  of 
the  work  and  its  power  and  electric-lighting  plant  with  funds  from 
the  appropriation  for  "Preservation  and  Repair  of  Fortifications." 

Two  envpUicements  for  12-inch  B,  L,  rijles  on  disappearing  car- 
riages,— ^This  battery  was  complete  with  its  armament  at  the  close  of 
the  last  fisqal  year.  It  was  officially  turned  over  to  the  artillery  July 
5,  1899.  The  operations  of  the  present  fiscal  year  were  confined  to 
necessary  repairs  with  funds  derived  from  the  appropriation  for ''  Pres- 
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ervation  and  Repair  of  Fortifications,"  and  clearing  up  and  storiog 
plant  after  gun  mounting  with  funds  allotted  for  mounting  carriages 
and  guns.  During  the  year  the  guns  were  dismounted  and  the  car- 
riages partially  so  by  the  Engineer  force  to  enable  the  Ordnance 
Department  to  correct  some  defects,  and  were  again  mounted,  all  at 
the  expense  of  the  Ordnance  Department 

Money  statement. 

July  1,  1899,  balance  unexpended $532.49 

March  10,  1900,  transferred  to  another  allotment 419. 19 

113.30 
June  30,  1900,  amount  expended  during  fiscal  year 113. 30 

EmjplacemfienU  for  two  B-inch  rapid-fire  guns, — ^With  the  exception 
of  the  platforms,  these  emplacements  were  complete  at  the  close  of  the 
last  fiscal  year.  During  tne  present  year  the  carriages  were  received 
and  mounted  and  the  platforms  finished.  A  roadway  leading  from 
other  parts  of  the  reservation  to  the  battery  was  also  built  and  trees 

Slanted.     As  soon  as  the  ammunition  hoists  are  modified  to  accommo- 
ate  a  change  made  in  the  ammunition  the  battery  will  be  ready  to  turn 
over  to  the  artillery.     No  guns  are  on  hand.     The  battery  cost  $17,400. 

Money  statements. 

5-INCH   GUN   BATTERY. 

July  1,  1899,  balance  unexpended $1,868.70 

June  30,  1900,  amount  expended  during  fiscal  year 1, 868. 70 

MOUNTING  6-INCH   GUN   CARRIAGES. 

April  25,  1900,  allotted $400.00 

June  30,  1900,  amount  expended  during  fiscal  year 400. 00 

EmjpJucements  for  two  16-pounder  rapid-fire  guns. — At  the  beginning 
of  the  fiscal  year  these  were  complete  except  the  earth  parapet  and 
stairway.  The  parapet  was  filled  in  and  sodded  during  the  year,  and 
the  stairway  ana  rail  erected.  There  was  considerable  depression  in 
the  grounds  surrounding  this  battery,  which  was  filled  m,  graded, 
covered  with  top  soil,  and  seeded.  No  guns  or  mounts  are  on  hand. 
The  battery  was  turned  over  to  the  artillery  May  8, 1900.  The  battery 
has  cost  $10,445. 

Money  statement. 

July  1, 1899,  balance  unexpended $5, 210. 06 

August  ISand  October28, 1899  transferred  toother  allotinents 900. 00 

4,310.06 
June  30,  1900,  amount  expended  during  fiscal  year 4, 310. 06 

EmploLceinents  for  two  6-inch  B.  L.  ^fi^s  on  disappearing  carriages. — 
Only  a  partial  excavation  of  the  foundations  for  this  battery  was 
finished  at  the  close  of  the  last  fiscal  year,  and  the  battery  has  been 
practically  constructed  and  carriages  mounted  during  the  present  year. 
The  emplacements  follow  the  type  plans,  except  that  the  magazines 
and  sheU  rooms  of  both  are  placed  beneath  the  central  traverse  and  are 
united  by  a  passageway  for  the  purpose  of  securing  a  natural  circula- 
tion of  air,  tnereby  reducing  the  condensation  of  moisture. 

The  materials  were  purchased  by  contract  and  the  work  done  by 
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hired  labor.  The  grounds  surrounding  the  battery  were  graded,  fer- 
tilized, and  seeded.  The  emplacements  have  been  wired  and  power  is 
to  be  furnished  from  the  plant  at  the  mortar  battery  on  the  same  res- 
ervation, although  the  connections  have  not  yet  been  made.  Blocks 
and  trolleys  remain  to  be  furnished  and  arrangements  are  now  in 
progreas  to  secure  them.  The  battery  was  built  with  the  plant  already 
on  hand  and  used  in  the  construction  of  the  other  batteries  at  the 
same  site.  This  battery  was  turned  over  to  the  artillery  May  8^  1900. 
No  guns  are  on  hand.  The  details  of  the  cost  of  the  battery  are  as 
follows: 

2  amanition  hoists  placed $1, 645. 35 

4  ammunition  cranes  placed 106. 30 

400  square  yards  asphalt  placed,  at  $0.58 231. 98 

78,410  brick,  common  reU,  placed,  at  $19. 69 A 1,543.94 

6,498  brick,  gray,  pressed,  placed,  at$42.53^ 276.42 

67,217brick,  paving,  placed,  at20.89^ 1,404.30 

6,600  brick,  hollow,  placed,  at$18.07 119.26 

28,253  pounds  beams,  I,  placed,  at|0.04TiA 1,164.08 

2,900  cubic  yards  concrete,  natural^  placed,  at  $5.23 $15, 167. 00 

250  cubic  yards  concrete,  mmolithic,  placed,  at  $12 3, 000. 00 

184  cubic  yards  concrete,  Tortland,  placed,  at  $6.94^^ 1, 280. 12 

536  linear  feet  dram  pipe  placed,  at$0.1lT'cV '  ^08 

323  cubic  yards  rubble  for  drains  placed,  at  $1.73i*A 561. 89 

1,200  feet  B.  M.  lumber  in  doors  and  shutters  placed,  at  $153.04 183. 65 

3,600cubic  yards  excavation  placed,  at  $39.25 1,413.00 

Electric  lighting  and  speaking  tube  service  placed 307. 33 

13  cubic  yards  granite  coping  placed,  at  $72. 12,^ ' 937. 58 

682  pounds  hinges  and  gudeeons  placed,  at  $0.25^}^ 170. 75 

3,850  square  feet  corrugated  iron  placed,  at  $0.11j7^ 457. 38 

15  locks  and  fittings  placed 137.06 

1,320  pounds  manhole  frames  and  covers  placed,  at  $0.05 66. 00 

6  ring  bolts,  4  ladders,  placed 102.88 

450  cubic  yards  soil  placed,  at$0.37i t 168.75 

1,562  square  yards  Bod  placed,  at  $0.23T»n^ 369.26 

6,895  pounds  stairways  and  railings,  at  $0.09yJ|j 624.21 

302  linear  feet  trolley  rail,  at  $0.75f^jfV 228.15 

Superintendence,  office  expenses,  steam  tender,  etc 3, 395. 47 

Grading,  fertilizing,  seeding,  and  clearing  up  grounds,  and  cleaning  up  and 

stormg  plant 2,807.72 

37,933.91 

Mmxey  statement, 

July  1, 1899,  balance  unexpended $46,475.86 

Traiisferred  to  other  allotments 8, 000. 00 

38,475.86 
June  30, 1900,  amount  expended  during  fiscal  year 37, 109.  77 

June  30, 1900,  balance  unexpended 1,366.09 

June  30, 1900,  outstanding  liabilities 300.00 

July  1,1900,  balance  available 1,066.09 

Ckmlraris  in  force  during  the  fiscal,  year. 

With  Matthew  W.  Adams  for  sand,  dated  June  23,  1899,  approved  July  5,  1899, 
commenced  in  June.  1899,  and  completed  August  17,  1899. 

With  the  National  Building  Supply  Company  for  American  Rosedale  cement,  dated 
June  28,  1899,  approved  July  12,  1899,  commenced  in  June,  1899,  and  completed 
August  1,  1899. 

With  B.  Wallis  &  Co.  for  Portland  cement,  dated  June  28, 1899,  approve<l  July  12, 
1899,  commenced  in  July,  1899,  and  completed  August  1,  1899. 
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With  the  Baltimore  High  Grade  Brick  Ck>mpany  for  bricks,  dated  June  23,  1899, 
approved  Julv  12,  1899,  commenced  in  July,  1899,  and  completed  Septemljer  1, 1899. 

With  McClenahan  <fe  Brother  Granite  Company  for  stone,  dated  Jime  28,  1899, 
approved  July  20,  1899,  commenced  in  June,  1899,  and  completed  August  31,  1899. 

Emplacements  for  two  15-pounder  rapid-fire  guns, — An  allotment  of 
$10,000  was  made  June  20, 1900,  from  the  appropriation  for  "Gun  and 
Mortar  Batteries,''  act  of  ^y  25,  1900,  for  building  the  battery  and 
a  roadway  to  it.  Only  the  preliminary  steps  have  been  taken  and  no 
work  oh  the  battery  lias  yet  been  done. 

Money  Htatement, 

June  20,  1900,  allotted $10,000.00 

Julyl,  1900,  balance  available 10,000.00 

Mining  (xisenude. — ^There  yet  remains  to  be  done  at  the  beguming 
of  the  fiscal  year  sodding,  doors,  shutters,  a  telephone  conduit  to  the 
storehouse,  and  grading  the  surrounding  grounds.  During  the  year 
the  grounds  have  been  graded,  fertilized  and  seeded  between  the  case- 
mate and  storehoase,  a  conduit  partially  constructed,  and  the  doors  and 
shutters  put  in.     The  casemate  is  practically  completed. 

Money  statement. 

TORPEDOES   FOB   HARBOR   DEFENSE. 

Julyl,  1899,  balance  unexpended $3,810.01 

June  30,  1900,  amount  expended  during  fiscal  year 2, 325. 37 

June  30,  1900,  balance  unexpended 1, 484. 64 

JuneSO,  1900,  outstanding  liabilities 400.00 

July  1,1900,  balance  available 1,064.64 

Storehouse  for  torpedo  material, — During  the  fiscal  year  the  store- 
house was  built,  the  foundations  and  concrete  floor  being  put  in  by 
hired  labor  and  the  superstructure  by  contract     The  cost  was  $5,000. 

Money  statement, 

TORPEDOES  FOR  HARBOR  DEFENSE. 

Julyl,  1899,  balance  unexpended $4,^23.25 

June  30,  190O,  amount  expended  during  the  fiscal  year 4, 923.  K 

Contract  in  force  during  the  fiscal  year. 

With  Albert  Weber  for  building  a  storehouse,  dated  June  7,  1899,  approved  June 
20,  1899,  commenced  in  July,  1899,  and  completed  December  4,  1899. 

Cable  tank. — ^This  was  complete  at  the  beginning  of  the  fiscal  year. 
The  operations  during  the  year  were  simply  the  payment  of  outstand- 
ing liaoilities. 

Money  statement, 

TORPEDOES  FOR  HARBOR  DEFENSE. 

July  1,  1899,  balance  unexpended $345.88 

June  30,  1900,  amount  expended  during  fiscal  year 345.88 

Sea  walls  and  embanhnents, — ^This  work  is  for  the  protection  of  the 
reservation  containing  the  last  six  batteries  reported  upon,  together 
with  the  mining  casemate,  storehouse,  and  cable  tank.  It  was  under 
contract  up  to  July  3,  1899,  when  the  contract  expired  by  limitation. 
The  bond  paid  the  United  States  $4,871.87  excess  cost  to  the  Govern- 
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ment  in  completing  the  unfinished  work  involved  in  the  contract. 
Only  a  small  portion  of  the  sea  wall  was  constructed,  although  the 
foundation  was  in  when  the  contract  expired,  but  the  wall  lacked  the 
support  which  the  fill  in  the  rear  would  nave  given  it.  With  the  bal- 
ance of  the  allotment  and  the  amount  paid  by  the  bonding  company, 
work  was  vigorousl}^  prosecuted  during  the  fiscal  year.  The  sea  wall 
and  embankments  involved  in  the  contract  were  completed.  An  exten- 
sion of  the  sea  wall  1,275  linear  feet  eastward  is  now  in  progress  with 
the  funds  forfeited  by  the  bond  company,  and  is  finisned  with  the 
exception  of  about  55  linear  feet.  It  is  built  of  concrete.  This  1,275 
linear  feet  of  wall  lacks  the  support  of  an  embankment  behind  it. 
The  walls  are  4  feet  in  height,  4  feet  wide  at  base,  and  2  on  top,  the 
wall  involved  in  the  contract  being  of  rubble  masonry,  laid  dry,  except 
the  top  course,  which  is  laid  in  cement  mortar.  The  area  between  the 
walls  and  bluff,  except  1,275  linear  feet,  is  filled  in,  the  bluff  graded, 
fertilized,  seeded,  and  grass  gutters  placed  along  the  upper  edge  of 
of  the  bluff  and  at  intervals  down  the  embankment.  Trees  are  planted 
along  the  wall  and  on  the  embankments.  Sea  walls  and  embankments 
are  also  urgently  needed  on  the  western  face  of  this  reservation  where 
the  encroachments  of  the  Patapsco  River  are  serious. 

Money  statement. 

July  1,1899,  balance  available $11,014.25 

September  11,1 899,  transfejred  from  another  allotment. 5, 000. 00 

April  20,  1900,  allotted  (amount  paid  by  Bond  Company) 4, 871. 87 

.20, 886. 12 
June  30, 1900,  amount  expended  during  fiscal  year 18, 845. 88 

June30,  1900,  balance  unexpended • 2,040.24 

June30,  1900,  outstanding  liabilities 1,000.00 

July  1,  1900,  balance  available 1 1,040.24 

Contract  in  force  during  the  fiscal  year. 

With  R.  P.  McCormick,  for  building  sea  walls  and  embankments,  dated  Septem- 
ber 19, 1898,  approved  September  28, 1898,  commenced  in  October,  1898,  and  expired 
by  limitation  July  3,  1899. 

Preservation  and  repair  of  fortifications, — The  last  six  batteries 
reported  upon,  the  mining  casemate,  storehouse,  cable  tank,  and  sea 
wall  are  upon  a  reservation  which  has  been  cared  for  with  funds  from 
the  appropriation  for  '^Presei-vation  and  Repair  of  Fortifications." 
The  batteries,  power  and  electric-lighting  plants,  and  slopes  have 
received  necessary  repairs  during  the  fiscal  year.  Supplies  for  the 
power  and  electric-lignting  plants  have  also  been  furnished  the  artil- 
lery with  funds  from  the  same  appropriation. 

Money  statement, 

July  1,  1899,  balance  unexpended $2,137.62 

June  6,  1900,  allotted 1,500.00 

3,637.62 
June  30,  1900,  amount  expended  during  fiscal  year 1, 500. 92 

June30,  1900,  balance  unexpended 2,136.70 

June30,  1900,  outstanding  liabilities 200.00 

July  1,  1900,  balance  available 1,936.70 
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Eniplaceinervts  for  tioo  6-inch  B.  L.  Rijles  on  disajypeciring  carriages.—: 
The  work  was  built  by  hired  labor,  the  material  being  purchased  under 
contract.  At  the  beginninff  of  the  fiscal  year  a  wharf  had  been  eon- 
structed  at  the  reservation  oy  contract  and  railroad  tracks  laid  from 
the  outer  end  of  the  wharf  to  the  site  of  the  battery.  The  foundations 
of  the  battery  had  been  excavated  and  riprap  placed  for  blind  drains. 
During  the  fiscal  year  the  battery  was  completed  except  wiring  and 
furnishing  trolleys  and  blocks,  the  carriages  mounted,  and  the  battery 
turned  over  to  the  artillery  May  8,  1900.  A  small  power  house  was 
erected  in  rear  of  the  emplacements,  the  grounds  graaed,  covered  with 
top  soil,  and  seeded,  and  the  reservation  and  property  cared  for  by  a 
watchman  after  operations  ceased.  Most  of  the  plant  used  in  con- 
struction was  already  on  hand,  but  the  locomotive  and  cars  were  trans- 
ferred from  the  Wilmington,  N.  C,  district.  The  emplacements  follow 
the  type  plans,  except  tnat  the  magazines  and  shell  rooniis  of  both  are 
placed  beneath  the  central  traverse  and  are  united  by  a  passageway 
for  the  purpose  of  securing  a  natural  circulation  of  air,  thereby 
reducing  the  condensation  of  moisture. 

The  details  of  the  cost  of  the  battery  are  as  follows: 


Labor. 


Material. 


Total. 


Cost 
per  unit. 


Office  expenses,  superintendence,  and  steam  tender. 

Excavation  (930  cubic  yards) 

Track  from  wharf  to  battery  (4,123  linear  feet) 

Small  rubble  masonry  (341  cubic  yards) 

Clearing  and  improving  reservation 

Iron  roof  beams  (26,660  pounds) , 

Granolithic  (243  cubic  yards) 

Roeendale  concrete  (2,853  cubic  yards,  including  250 

cubic  yards  large  rubblestone) 

Portland  concrete  (385  cubic  yards) . . .-. 

Hollow  bricks  (6,500) 

Brick  paving  (570  square  yards) 


Brick  masonry, gray  pressed  (19  cubic  yards) 

Brick  masonry,  red  (186  cubic  yards ) 

Terra-cotta  pipe  (drain  and  ventilation,  243  linear 
feet) 

Ladders  (4) ,  ring  bolts  (6),  iron  gratings  (2)^  founda- 
tion bolts  (24) ,  sewer  plates  (2) ,  and  speaking  tubes 
(2  sets) 

Doors  (18) ,  windows'  (2)  'and  shuttere  (ioj ! , 

Ammunition  cranes  (4) 

Cut-granite  masonry  (19  cubic  yards) 

Earth  fill  (including  596  cubic  yards  top  soil,  6,286 
cubic  yards) 

Qranolitnic  finishing  (970  square 

Asphalt  covering  (410  square  yards) 

Corrugated  iron  (4,117  square  feet) ." 

Cement  finish  for  asphalt  covering  (820  square  yards) 

Grading  In  rear  of  battery 

Trolley  beams  f 303  linear  feet) 

Sod  on  earth  fill  (1,405  square  yards) 

Sowing  seed  on  earth  fill  (1,661  square  yards) 

Iron  hand  railings  (2  sets) 

Building  wharf  (contract) 

Ammunition  hoists  (2) 

Iron  railings  and  stairways  (2  sets) 

Clearing  up  and  storing  plant  and  care  of  reserva- 
tion after  operations  ceased 


Total. 


93,356.62 
504.00 
1,081.99 
399.19 
863.07 
398.10 
97L27 

^  4,809.26 
844.87 
42.65 
558.60 
157.98 
1,142.60 

25.88 


88.85 
162.82 

11.55 
759.78 

1,248.60 
'481.73 

63.07 
232.74 

80.35 
129.02 
104.02 
256.30 

54.76 

10.63 


18,274.15 


$567.14 

44.05 

1,^64.79 

686.59 

18.  U2 

698.30 

1,988.68 

8,911.48 

2,100.86 

115.69 

516.36 

355.92 

1,282.82 

14.02 


164.87 
568.49 
100.00 
30.91 

1,046.37 


200.85 

458.41 

147. 17 

104.00 

179.34 

278.36 

4.36 

80.00 

5,394.31 

1,599.00 

555.65 


29,716.71 


98,913.76 
648.05 
2,696.78 
1.086.78 
381.09 
1,096.40 
2,959.95 

13,720.74 
2.945.23 

158.24 
1,074.96 

613.86 
2.425.42 

39.90 


248.22 
781.81 
111.65 
790.69 

2,294.87 

4SL73 

253.92 

691.15 

227.62 

283.02 

283.36 

534.66 

69.12 

40.68 

5,894.81 

1,699.00 

555.65 

264.68 

48,255.54 


S0.58M 
S.18iWb 


12.18i% 

\-^ 

24.84^ 

27.r    " 

13.(1 

.16^ 


27.88fA 
41.6l5g 

.86M 
.49M, 


799.50 
277. 82M 
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Money  statement, 

TWO  EMPLACEMENTS   FOR  6-INCH   GUNS. 

July  1,  1899,  balance  unexpended .• $42,631.13 

October28,  1899,  transferred  to  another  allotment 1,000.00 

41,631.13 
June  30,  1900,  amount  expende<i  during  fiscal  year 40, 846. 67 

June  30,  1900,  halance  unexpended 784. 46 

June  30,  1900,  outstanding  liabilities L...'. 40.00 

July  1,  1900,  balance  available 744.46 

MOUNTING  TWO  6-INCH   GUN   CARRIAGES. 

March  10,  1900,  transferred  from  mounting  two  12-inch  guns $419. 19 

June  30, 1900,  amount  expended  during  fiscal  year 419. 19 

Sea  walh  and  erabankmenta, — Eight  thousand  dollars  were  allotted 
June  26,  1900,  from  the  appropriation  for  ''S^a  Walls  and  Embank- 
ments," act  May  25,  1900,  to  build  about  1,492  linear  feet  of  concrete 
sea  wall  on  a  riprap  foundation  and  fill  behind  it,  to  protect  the  res- 
ervation containing  the  foregoing  battery  from  encroachments  of 
Patapsco  River  and  Chesapeake  Bay,  whicn  had  become  serious  near 
the  site  of  the  battery.  The  wall  is  to  be  built  2  feet  wide  on  top,  4 
feet  at  base,  and  5  feet  in  height.  Preliminary  arrangements  are  in 
progress,  but  work  in  the  field  has  not  commenced. 

Money  statement, 

June  26,  1900,  allotted $8,000.00 

July  1,  1900,  balance  available 8,000.00 

Preservation  and  repair  of  fortifications, — ^The  works  on  the  above 
reservation  are  to  receive  necessary  repairs  with  funds  from  the  appro- 

Eriation  for  '' Preservation  and  Repair  of  Fortifications."    No  repairs 
ave  yet  been  needed. 

Money  statemettt, 

June6,  1900,  allotted $320.00 

July  1,  1900,  balance  available 320.00 

Supplies  for  coast  defenses, — One  thousand  dollars  were  allotted  June 
7, 1900,  from  the  appropriation  for  ''  Supplies  for  Coast  Defenses,"  act 
of  May  25,  1900,  for  filling  such  requisitions  for  supplies  for  the 
defenses  of  Baltimore  as  may  be  approved  by  the  Chief  of  Engineers. 
No  requisitions  have  yet  been  fillea  under  this  appropriation,  those  for 
the  fiscal  year  having  been  furnished  from  the  appropriation  for 
"Preservation  and  Repair  of  Fortifications." 

Money  statement. 

June  7, 1900,  allotted $1,000.00 

July  1, 1900, balance  available 1,000.00 

Svhmarine  mine  defense, — The  sum  of  $500  was  allotted  June  19, 

1900,  from  the  appropriation  for  '^  Preservation  and  Repair  of  Forti- 
fications," act  May  25, 1900,  for  the  care  and  preservation  of  torpedo 
matei*ial  for  the  defenses  of  Baltimore  Harbor  during  the  fiscal  year 

1901.  Nothing  has  yet  been  expended  from  this  allotment.  During 
the  fiscal  year  this  torpedo  material  has  been  stoVed  and  cared  for  by 
the  Engineer  force  engaged  in  the  construction  of  coast  defenses. 
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Money  statement, 

June  19, 1900,  allotted $500.00 

July  1, 1900,  balance  available 500. 00 


3  I. 

DEFENSES  OF  WASHINGTON,  DISTRICT  OF  COLUMBIA. 

Officer  in  charge,  Lieut.  Col.  Charles  J.  Allen,  Corps  of  Engineers. 

LEFT  BANK  POTOMAC  RIVER." 

The  progress  and  general  condition  of  the  work  at  the  close  of  the 
fiscal  year  ended  June  30,  1899,  were  as  follows: 

The  first  battery,  two  10-inch  guns  on  disappearing  carriages,  L.  F., 
model  of  1894,  was  completed  by  the  close  of  1896.  The  guns  were 
mounted  in  the  winter  of  1896-97.  During  the  fiscal  yea.r  ended 
June  30,  1899,  an  electric-light  plant  was  installed  in  this  battery. 

The  second  battery  for  two  10-inch  ^uns  was  completed  and  an  elec- 
tric-light and  power  plant  installed  in  it. 

One  of  the  guns  was  mounted  in  1897  on  a  disappearing  carriage, 
L.  F.,  model  of  1894;  the  other  was  mounted  in  May,  1898,  on  a  (fis- 
appearing  carriage,  L.  F.,  model  of  1896. 

The  third  battery  for  two  10-inch  guns  was  also  completed.  The 
guns  were  mounted  in  1898  on  disappearing  carriages,  L.  F.,  model 
of  1896. 

This  battery  was  commenced  in  the  latter  part  of  March,  1898,  and 
built  with  funds  from  the  appropriation  of  March  9, 1898,  for  National 
Defense. 

Emplacements  for  two  4-inch  Driggs-Schroeder  rapid-fire  guns 
were  also  completed.  The  guns  were  mounted  by  the  early  part  of 
July,  1898. 

These  three  10-inch  gun  batteries  and  the  two  emplacements  for  the 
4-inch  i*apid-fire  guns,  constituting  a  two-gun  battiery,  were  turned 
over  to  the  commanding  officer  of  the  post  on  July  6, 1899,  as  required 
by  paragraph  1486,  Army  Regulations,  1895. 

The  following  work  was  in  progress  at  the  close  of  the  fiscal  year 
ended  June  30,  1899: 

Mortar  battery^  for  eight  l^-inch  mortars  on  carriages,,  model  of 
1896.—Undev  an  allotment  of  $113,000  made  August  8,  1898,  for  the 
construction  of  emplacements  for  eight  12-inch  mortars,  work  was 
commenced  on  August  25,  1898.  By  the  close  of  the  fiscal  year  1899 
the  work  was  about  half  completed. 

The  following  is  from  the  report  by  Assistant  Engineer  C.  A. 
Miner  for  the  fiscal  year  ended  June  30,  1900: 

At  tha  close  of  the  fiscal  year  1899  the  railroad  to  the  site  had  been  constructed, 
site  for  battery  cleared,  soil  stripped,  excavation  made,  drainage  sytetem  nearly  com- 
pleted, and  the  concrete  work  of  the  magazines  and  parapets  constructed  to  a  height 
of  about  9  feet  above  the  floors.  Natural-cement  concrete  amounting  to  4,478  cubic 
yards  had  been  made,  the  lining  tile  of  magazines  and  ceiling  beams  were  in  place, 
and  16,400  cubic  yards  of  the  earth  embankment,  or  about  40  per  cent  of  the  whole, 
had  been  placed.  The  entire  work  of  constructing  the  battery  was  about  one-b^ 
completed. 

During  the  months  of  July,  August,  and  September  of  the  present  fiscal  year  the 
concrete  work  on  the  raagazmes  and  parapets  was  completed  and  the  asphalt  cover- 
ing of  magazines  placed.     The  platforms  and  mortar  pits  were  constructed  mostly  in 
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October,  and  the  asphalt  surface  placed  on  the  vertical  walls.  (Concrete  work  was 
suspended  in  November  and  commenced  again  in  April,  1900,  after  which  the 
remaining  concrete  and  granolithic  work  on  the  platforms  and  observing  stations 
was  completed,  and  nearly  completed  on  the  rear  walk  before  the  close  of  the  fiscal 
year. 

Earthwork  was  resumed  in  December,  1899,  and  good  progress  was  made  during 
the  entire  winter.  This  work  was  completed,  excepting  tne  soil  covering,  in  May, 
1900. 

During  the  spring  some  cracks  had  developed  in  the  concrete  work  and  some 
settlement  of  the  Imttery  was  noticed  to  be  taking  place.  After  observing  this  for 
some  time  it  was  decided  to  remove  some  of  the  earthwork  temporarily  until  the 
settlement  should  have  ceased  and  the  battery  reached  a  firm  foundation.  This  was 
done  in  May  and  June.  The  original  reference  of  traverses  and  parapet  was  197. 
This  was  reduced  9  feet  (to  188)  in  the  parapet  and  12  feet  (to  185)  in  the  traverses. 
The  earth  slopes  of  the  traverses  were  temporarily  changed  from  two-thirds  to  one- 
half. 

Investigations  were  carried  on  during  the  latter  part  of  the  fiscal  year  to  ascertain 
the  bearing  power  of  the  substratum  on  which  the  battery  rests  and  the  nature  of 
the  substrata  of  the  battery  for  30  feet  in  depth.  A  soft  clay  stratimi  was  found  at 
a  depth  of  12  feet  below  the  foundations,  which  is  believed  to  account  for  whatever 
settlement  has  taken  place.    Settlement  practically  stopped  in  June. 

At  the  close  of  the  fiscal  year  the  following  work  remained  to  be  done  on  this 
battery: 

On  account  of  settlement  the  base  rings  will  have  to  be  taken  up  and  releveled. 

The  6-inch  thickness  of  Portland  concrete  roof  of  the  middle  traverse  having 
become  shattered  and  slipped  down  under  the  weight  of  the  earth  cover  so  as  to  push 
off  the  coping,  the  earth  on  this  traverse  will  have  to  be  removed,  the  roof  repaired, 
the  coping  rebuilt,  and  the  earth  replaced.  This  slipping  was  due  to  the  heavy 
weight  of  the  earth  covering  of  the  traverse. 

The  steel  steps,  ladders,  and  railing,  and  the  ammunition  conveyers  have  not  yet 
been  put  in  place;  the  doors  have  to  be  made  and  hung;  the  rear  walk  remains  to  be 
finished,  the  road  to  be  graded  and  guttered,  the  mortars  received  and  mounted,  and 
the  soil  covering  placed  and  slopes  seeded.  The  work  remaining  to  be  done  is  esti- 
mated at  12  per  cent  of  the  whole. 

The  concrete  and  earthwork  done  on  this  battery  was  as  follows: 


'Total  to  end 
I    of  fiscal 
I  year  1900. 


Concrete,  cubic  yards 10,305 

Earth  embankment,  cubic  yards '         38,000 

Removing  earth  once  placed I  7, 600 


Before  fis- 
cal year 
1900. 

During  fis- 
cal year 
1900. 

4,478 
16,400 

5,827 

21,600 

7,600 

The  work  was  done  by  hired  labor. 

The  distribution  of  the  cost  of  labor  for  the  past  fiscal  year  is  as  follows: 

Engineering  and  supervision ^ $2, 318. 48 

Excavation  and  embankment,  21,600  cubic  yards,  at  $0.265 5, 717. 67 

Construction  and  maintenance  of  plant 1, 195. 13 

Natural  cement  concrete,  4,410  cuoic  yards,  at  $0.505 2, 429. 49 

Portland  cement  concrete , 1, 188. 20 

Fine  Portland  cement  concrete,  1,417  cubic  yards,  total 44. 13 

Granolithic  on  mortar  platforms,  at  $1,475  per  yard 857. 52 

Asphalt  covering 486. 47 

Forms  for  concrete 987. 40 

Steel  beams 38.33 

Bolts,  nuts,  and  washers  for  platforms 132. 78 

Electric  lighting 16.20 

Hollow  tiling  for  magazine  walls  and  ceilings 164. 34 

Drainage  system  (main) 147.26 

Leaders  and  ventilating  pipe 10. 80 

Gravel  backing 306.22 

Roadway,  gravel  gutters,  etc 30.  73 

Mounting  mortars  (setting  base  rings)  and  transporting  to  site  of  the  l)at- 

tery 1,053.27 

Care  of  property 517. 47 

Unloading  and  hauling  material 1, 715. 17 
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Difimantling  derricks  and  other  machinery $356. 4S 

Removing  earth  from  traverses,  7,600  cubic  yards,  at  $0. 1 72 1, 304.  28 

Removing  granolithic  coping  (center  traverse) 59.  01 

Testing  foundations  of  battery 34. 19 

Legal  holidays * 507.26 

Total  of  i)ay  roll  for  fiscal  year  1900  .. , 21,  618.  28 

Total  pay  roll  previous  to  fiscal  year  1900 23,973.  16 

Total  expense  for  labor 45, 591. 44 

Referring  to  the  releveling  of  the  base  rings  mentioned  in  the  fore- 
going quotation,  the  settlement  of  one  of  the  platfonns  was  zero,  that 
of  two  of  them  practically  nothing^  and  that  of  five  of  them  averaged 
0.035  foot.  The  correction  is  easily  made.  No  settlement  has  been 
obsei*ved  at  the  right  flank  since  June  8,  and  none  in  any  of  the  rest  of 
the  battery  since  May  23. 

Money  statem^mt, 

July  1, 1899,  balance  unexpended $64,362.30 

June  30, 1900,  amount  expended  during  fiscal  year 48,  254. 63 

July  1, 1900,  balance  unexpended 16, 107.  67 

July  1,1900,  outstanding  liabilities. 1,679.00 

July  1, 1900,  balance  available 14,428.67 

Battery  for  two  S-inch  rapid-fire  guns  on  disappearing  carriages, — 
This  work  was  commenced  in  June,  1899,  under  an  allotment  of  $59,180 
made  April  26,  1899,  by  the  Chief  of  Engineers. 

Difficulty  was  experienced  in  the  season  of  1899  in  obtaining  material 
for  the  work.  Prices  had  mounted  and  material  was  everywhere  in 
demand.  Eflforts  were  made  as  early  as  June,  1899,  to  obtain  rails  for 
the  track  to  the  site  of  this  battery,  but  without  success.  The  eflfort 
was  then  made  to  get  second-hand  rails,  but  without  success  until 
about  the  latter  part  of  October,  1899,  when  a  lot  of  such  rails,  though 
10  pounds  heavier  than  were  wanted,  was  obtained  from  a  party  m 
in  Philadelphia  who  added  a  few  new  rails  that  he  had  to  the  second- 
hand lot,  thus  enabling  the  constructing  force  to  lay  the  track,  the 
grading  and  placing  of  ties  having  been  done  long  before.  The  diffi- 
culty in  getting  oSier  material,  notably  tile^  was  also  felt.  A  satis- 
factory bid  for  tile  was  finally  received  in  January  last,  but  early  in 
Februarv  notice  was  received  from  the  bidder  that  his  works  had 
burned  down  and  that  he  could  not  fill  the  order.  That  called  for  the 
issuance  of  new  circulars  and  efforts  in  other  directions  to  obtain 
suitable  hollow,  porous  tile. 

Three  hundred  and  ninety -five  cubic  yards  of  Rosendale  cement  con- 
crete have  been  laid  and  3,000  cubic  yards  of  excavation  and  embank- 
ment made. 

Sufficient  Rosendale  and  Portland  cement  has  been  received  as  well 
as  large  quantities  of  broken  stone,  pebbles,  and  sand.  The  steel  beams 
and  other  materials  are  now  on  hand.  Some  sand,  tiles,  etc.,  remain 
to  be  supplied.  The  anchor  bolts  were  delivered  without  the  tests 
required  by  specifications  having  been  made.  The  test  bolts  were  sent 
by  this  office  to  Riehl6,  at  Philadelphia,  for  test,  the  expense  to  be 
deducted  from  the  payment  to  the  manufacturer  of  the  bolts. 

The  work  for  this  battery,  taking  into  account  the  receipt  of  mate- 
rial, is,  at  the  close  of  this  fiscal  year  ending  June  30,  1900,  about  25 
per  cent  done. 
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Money  statement, 

July  1,  1899,  balance  unexpended $59,123.78 

June  30,  19CK),  amount  expended  during  fiscal  year 34, 038. 43 

July  1,  1900,  balance  unexpended 25,085.35 

July  1,  1900,  outstanding  liabilities 2,677.00 

July  1,  1900,  balance  available 22,408.35 

Battery  for  taco  15 -pounder  rapid-jire  guns, — An  allotment  of  $9,500 
was  made  December  28,  1898,  for  emplacements  for  two  15-po*under 
rapid-fire  guns.  By  the  close  of  the  &cal  year  1899  a  wagon  road  to 
the  site  of  the  emplacements  which  were  to  constitute  a  2-gun  bat- 
tery had  been  built  and  considerable  progress  in  construction  made. 
The  work  was  about  45  per  cent  done.  By  October,  1899,  the  work 
was  about  completed  excepting  the  construction  of  the  gun  platforms, 
which  can  not  oe  undertaken  until  the  gun  mounts  arrive. 

The  iron  ladders,  railings,  etc.,  were  arranged  for  in  June,  1900. 
They  remain  to  be  set  up. 

Money  sta;te7rient, 

July  1,  1899,  balance  unexpended $5, 295. 14 

June  30,  1900,  amount  expended  during  fiscal  year 3, 385. 16 

July  1,  1900,  balance  unexpended 1,909.98 

July  1,  1900,  outstanding  liabilities 10.00 

July  1,  1900,  balance  available 1,899.98 

Battery  commanders^  stations. — Under  allotments  of  $12,206  made 
in  June  and  July,  1899,  work  was  commenced  in  September  of  that 
year  on  battery  commanders'  stations  at  the  10-inch  batteries. 

Excavation  was  made,  materials  hauled  to  site  (by  wagons)  from  rail- 
road, forms  constructed,  and  concrete  work  begun.  The  90-pound 
T-rail  was  removed  from  the  experimental  parapet  and  used  for  floor 
beams.  When  concrete  construction  had  «to  be  closed,  on  account  of 
cold  weather,  the  stations  had  all  been  constructed  to  the  lower  sur- 
face of  the  floors,  pedestals  completed,  and  eailh  embankment  at  one 
of  the  batteries  completed.  Work  was  resumed  in  April,  1900,  and  at 
the  close  of  the  flscal  year  the  concrete  work  was  finished,  floors  con- 
structed, doors  and  casings  nearly  completed  but  not  hung,  soil  cover- 
ing at  this  battery  placed,  and  slopes  seeded.  The  iron  roofs,  railing, 
ladders,  and  steps  are  yet  to  be  delivered  by  contract.     . 

The  work  is  about  three-fifths  done. 

Concrete  was  mixed  by  hand  and  placed  by  wheelbarrows  at  one  of 
the  batteries  and  up  to  the  floor  level  at  the  other  two;  but  a  small 
derrick  was  improvised  to  hoist  and  place  materials  above  the  floor 
levels  in  the  latter  two  stations.  Materials  were  hauled  by  carts  and 
wagons  from  the  nearest  points  of  the  railroad. 

Money  statement, 

July  1,1899,  balance  unexpended $3,692.00 

Allotted  during  the  year 8,514.00 

12, 206. 00 
June  30, 1900,  amount  expended  during  fiscal  year 4, 586. 07 

July  1,1900, balance  unexpended -..      7,620.93 

July  1 ,  1900,  outstanding  liabilities 184. 00 

July  1, 1900,  balance  available 7, 436. 93 
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KvtenHHm  to  mininq  casemate, — An  allotment  of  $4,500  was  made 
Septeuibor  20,  1898,  for  construction  of  an  extension  to  the  mining 
casemate  which  had  been  built  about  1891. 

Assistant  Engineer  Miner  reports  this  work  as  follows  in  his  rejxirt 
of  operations  for  the  past  fiscal  year: 

It  consiflte  of  a  room  13  feet  10  inches  by  16  feet  10  inches,  inside  dimenmons,  with 
a  double  wall  of  concrete  each  2  feet  thick  with  an  open  air  space  of  6  inches  between, 
each  wall  having  its  outer  vertical  faces  coated  with  asphalt  An  asphalt  course  was 
placed  above  the  n)om  sloping  and  extending  to  the  air  space,  and  there  was  placed 
also  an  as])halt  waterproof  course  below  the  floor.  The  ceilinyg  of  the  room  is 
made  of  hollow  arch  tile  between  the  steel  I-beams,  and  the  vertical  walls  are  cov- 
ere<i  with  a  wainscoting  of  wood  with  an  air  space  at  the  back.  This  air  space  opens 
into  a  large  brick  ventilating  chimney,  and  besides  this  there  are  8-inch  cast-uon 
ventilation  pipes  extending  fn)m  the  ceiling  to  the  open  air  above. 

Work  was  commenced  on  May  16, 1899.  By  the  commencement  of  the  fiscal  year 
1900  about  1,500  cubic  yards,  or  five-sixths  of  the  total  excavation,  had  been  made, 
it  l)eing  necessary  to  shore  the  banks  continually  on  account  of  the  soft,  springy  con- 
dition of  the  earth. 

The  excavation  was  completed  in  July,  1899,  the  total  amounting  to  1,750  cubic 
yards.  The  concrete  foundations  were  laid  in  August  and  the  walls  constructed  as 
rapidly  as  j)racticAble,  the  inner  wall  being  kept  somewhat  in  advance  of  the  outer. 
The  concrete  was  mixed  by  hand  and  conveyed  in  wheelbarrows.  The  drainage 
system  was  constructed  and  the  waterproof  coatings  of  asphalt  applied  in  the  early 
autumn.  In  October  and  November  the  back  filling  of  earth,  amounting  to  2,074 
cubic  yards,  was  placed;  the  wood  linings  of  casemate  were  built;  a  lining  of  porous, 
hollow  tile  plm^ea  in  the  old  casemate;  *  *  *  floor  constructed;  covers  built  for 
ventilators;  flutters  made  to  protect  the  new  slopes  from  washing  out  during  rains, 
and  much  miscellaneous  work  was  done. 

The  only  work  done  since  that  was  in  May  and  June,  1900,  when  the  slopes  were 
covered  with  a  coat  of  soil  and  seeded,    *    *    ♦. 

The  work  was  done  by  hired  labor  and  is  complete. 

Mmiey  state7ne)iL 

July  1,1899, balance  unexpended $3,597.94 

June  30, 1900,  amount  expended  during  fiscal  year 3, 436. 69 

July  1, 1900,  balance  unexpended 161. 2=> 

July  1, 1900,  outstanding  liabilities 49.  Oo 

July  1 ,  1900,  balance  available 1 12. 25 

Experiiriental parapeU. — These  were  completed  by  the  early  part  of 
June,  1898,  and  tested  in  June,  1899. 

The  only  work  done  in  connection  with  these  parapets  during  the 
past  fiscal  year  and  paid  for  from  the  allotment  for  tnem  was  as  follows: 

Removing  loose  concrete  in.  order  to  trace  the  path  of  the  projectife; 
cleaning,  oiling,  and  caring  for  the  10-inch  gun  and  nondisapp>earing 
carriage.  Removing  and  packing  the  breech  mechanism  in  order  that  it 
might  be  shipped  to  Watervliet  Arsenal  for  alteration.  This  mechan- 
ism was  received  back  in  May,  last. 

Money  stateinent, 

July  1,  1899,  balance  unexpended $496.64 

June  30,  1900,  amount  expended  during  fiscal  year 96. 41 

July  1,  1900,  balance  unexpendeii  and  available 400. 23 

Can\  preservation^  and  repair  of  fart  If  cations, — Under  this  head 
repairs  were  made  to  the  searchlight  engine  house,  to  running  the 
engine  in  the  interest  of  its  preservation,  and  to  repairing  officers' 
quarters  in  the  old  fort  and  which  had  received  some  injury  from  the 
experimental  firing.  A  lift  was  repaired  at  one  of  the  10-inch  batter- 
ies. Submarie  mine  cubles  were  tested  and  cared  for.  The  semi- 
annual inspections  of  submarine  mine  material  were  made;  slopes  were 


Digitized  by  VjOOQIC 


APPENDIX   3 FORTIFICATIONS. 


881 


seeded  at  one  of  the  10-inch  batteries;  concrete  superior  slopes  of  bat- 
teries were  colored;  searchlight  outfits  were  cleaned;  gutters  and 
roadways  of  fortifications  were  repaired;  the  wharf  received  some 
new  fender  piles  and  timbers,  and  some  other  small  miscellaneous  work 
was  done. 

Money  stdtement. 

July  1,  1899,  balance  unexpended ....• $1,954.  75 

Allotted  during  the  year 2, 892. 00 

4,846.75 
June  30,  1900,  amount  expended  during  fiscal  year 1, 605. 13 

July  1,  1900,  balance  unexpended 3,241.62 

July  1,  1900,  outstanding  babilitiee 1 503.00 

July  1,  1900,  balance  available 2, 738. 62 

Supplies  for  coast  defenses. — An  allotment  of  $600  was  made  June 
7, 1900,  from  the  appropriation  for  "  Supplies  for  Coast  Defenses,"  act 
of  May  25,  1900,  for  nimishing  material  for  the  service  of  the  coast 
artillery  in  this  engineer  district  under  the  provisions  of  General 
Orders,  No.  ^%  Adjutant-General's  Office,  1900.  No  purchases  have 
yet  been  made  under  this  allotment. 

Money  statemerU. 
Amoimt  of  allotment  (and  available) $600.00 

Locatixm  of  type  A  range  amd position  f/nders. — ^The  allotment  under 
the  above  title  was  made  to  cover  the  expense  of  taking  some  accurate 
horizontal  measurements  with  a  view  to  location  of  the  points  for  which 
the  structures  for  these  range  and  position  finders  are  to  be  put  up  at 
two  sites,  and  for  preparation  of  blue  prints  for  use  of  the  Board  on 
Range  and  Position  Finders.  Nothing  was  done  during  the  fiscal  year 
ended  June  30, 1900,  no  further  information  having  been  called  for  by 
the  Board. 

The  unexpended  balance  of  funds  was  deposited  in  the  Treasury 
June  30,  1900,  and  will  not  be  needed  for  the  purpose  for  which  the 
allotment  was  made. 

Money  statement, 

July  1,  1899,  balance  unexpended 

July  1,  1900,  balance  unexpended  and  available 


$44.13 
44.13 


All  the  work  at  this  locality  was  by  hired  labor. 


Ahgtrad  of  prcposalifw  jurnUhing  Rosendale  cement  for  use  in  construction  of  64nch  ramd- 
fire  battery,  received  in  response  to  advertisement  dated  June  22,  1899,  and  opened  July 
12,  1899,  by  Lieut.  Col.  (Jharles  J.  Allen,  Corps  of  Engineers,  U.  S.  Army. 


No. 

Name  and  address  of  bidder. 

Brand. 

Price  per 
barrel 

(6,000  bar- 
rels). 

Total. 

Rate  of  delivery. 

1 

James  H.  MoGlll,  Washington, 
D.  C. 

The  Lawrenceville  Cement  Co., 
New  York,  N.  Y. 

New  York  and  Rosendale  Ce- 
ment Co.,  New  York,  N.  Y. 

The  Lawrence  Cement  Co.,  New 
York,  N.  Y. 

Beach's 

I1.12i 

1.14 
1.16 
1.15 

t6,G25.00 

6,700.00 
6,750.00 
6,750.00 

Not  lesB  than  8,000  bar- 

? 

Beach's 

rels  within  25  days, 
and    remainder 
within  40  days  after 
notice  of  approval 
of  contract. 
Do. 

S 
4 

Brooklyn  bridge. . 
Hoffman 

Do. 
Do. 

ENG  1900 66 
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Abttract  of  proposals  for  iron  and  steel  roofs,  sUdrs,  railings^  ladders,  onrnvuniHon  lifts  and 
cranes,  tram  rcdls,  troUeys,  and  Twists,  received  in  response  to  advertisement  dated  Ma^  4» 
1900,  and  opened  at  1£  m,,  June  4, 1900,  by  Lieut.  OoL  Charles  J,  AUen,  Corps  of  Bn/^ 
neers,  U.  S.  A. 


No. 


Name  and  addren  of  bidder. 


GlaaiA.a 


ArooiB 

(each). 


Total. 


ClawB.a 


Stain. 


Flight   Flight   Flight    Fligbt 
No.l.      No.2.      No.S.      Na4. 


New  Jersey  Foundry  and  Machine  Co.,   38 

Cortlandt  street.  New  York.  N.Y 

AltematiYe  plan 

The  Stewart  Iron  Works,  Cincinnati,  Ohio 

Alternative  plan 

The  North  Penn  Iron  Co.,  North  Penn  Junc- 
tion, Philadelphia,  Pa 

Alternative  plan 

Whitehead  &  Kales,  Detroit,  Mich 

Alternative  plan 

Robt  S.  Bishop,  81  Broadway.  New  York,  N.  Y. 

Alternative  plan 

Stacy  B.  Opdyke,  Jr.,  1222  Belmont  avenue, 

Philadelphia,  Pa 

Alternative  plan 

Wm.  P.  Qreenlie,  Robt  8.  Wyatt.  David  Qreen- 

lie,  499  Water  street.  New  York,  N.  Y 

Alternative  nlan 

The  Lawrence  Bolt  and  Iron  Works  of  Balti- 
more City,  rear  422  Bast  Pratt  street,  Balti- 
more, Md 

Alternative  plan 

Charles  B.  Bllicott,  trading  as  Bllicott  Ma- 
chine Co.,  Baltimore,  Md 

Alternative  plan 

Snare  A  Triest,  incorporated,  89  Cortlandt 

street,  New  York,  N.Y 

Alternative  plan 


SI,  875 


$5,500 


480 
'806" 


1,720 


1,026 

815 

1.022 


1,580 
'4*166 


8,280 
4,068 


460 

1,120 

505 


1,840 
4.480 
2,020 


8285.00 
177.60 
436.00 
429.00 

257.00 
283.00 
267.00 
205.00 
260.00 
180.00 

202.00 
280.00 

245.00 
180.00 


269.09 
220.00 


247.00 
217.00 


800.00 
280.00 


1217.00  1265.00 
191.00  217.50 
456.00  I  445.00 
486.00  I  420.00 


257.00 
288.00 
244.00 
189.00 
285.00 
192.00 

270.00 
255.00 

237.00 
192.00 


254.09 
210.00 


217.00 
217.00 


290.00 
270.00 


289.00 

222.00  < 

270.00 

228.00 

280.00 

285.00 

423.00 
425.00 

274.00 
233.00 


818.84 
270.00 


297.00 
262.00 


320.00 
310.00 


$120lOO 
115.00 
264.00 
264.00 

12100 

uaoo 

146.00 
124.00 
145.00 
180.00 

176.00 
178.00 

144.00 
128.00 


170.48 
146.00 


19100 
16100 


2oaoo 
19a  00 


No. 


Class  Bo— Continued. 


Name  and  address  of  bidder. 


8taii»-<}ontinued. 


Flight 
No.  5. 


Flight 
No.  6. 

Flight 
No.  7. 

Flight 
No.  8. 

1122.60 

SU7.60 

SU9.00 

861.00 

382.00 

832.00 

98.00 

78.00 

80.00 

126.00 

121.00 

116.00 

180.00 

175.00 

173.00 

286.00 

228.00 

220.00 

174.00 

178.00 

17a  00 

180.05 

126.05 

124.55 

126.00 

120.00 

12L00 

220.00 

210.00 

210.00 

Total. 


New  Jersey  Foundry  and  Machine  Co.,  26 

Cortlandt  street,  New  York,  N.  Y 

Alternative  plan 

The  Stewart  Iron  Works,  ancinnati,  Ohio 

Alternative  plan 

The  North  Penn  Iron  Co.,  North  Penn  Junc- 
tion, Philadelphia,  Pa 

Alternative  plan 

Whitehead  &  Kales,  Detroit,  Mich 

Alternative  plan 

Robt.  S.  Bishop,  81  Broadway,  New  York.  N.  Y. 

Alternative  plan 

Stacey  B.  Opdyke,  jr.,  1222  Belmont  avenue, 

Philadelphia,  Pa 

Alternative  plan 

Wm.  P.  Oreenlie,  Robt.  S.  Wyatt,  David  Qreen- 
lie, 499  Water  street.  New  York,  N.  Y 

Alternative  plan 

The  Lawrence  Bolt  and  Iron  Works  of  Balti- 
more City,  rear  422  Bast  Pratt  street,  Balti- 
more, Md 

Alternative  plan 

Charles  B.  Bllicott,  trading  as  Bllicott  Ma- 
chine Co.,  Baltimore,  Md 

Alternative  plan 

Snare   it  Triest,  incorporated,   39  Cortlandt 

street.  New  York,  N.  Y 

Alternative  plan 


•177.50 
160.00 
350.00 
809.00 

189.00 
175.00 
178.00 
152.00 
205.00 
170.00 

108.00 
206.00 

200.00 
165.00 


244.09 
200.00 


220.00 
187.00 


250.00 
240.00 


81,873.50 
1,220.00 
2,9^.00 
2,88S.0O 

1,810.00 
1,219.00 
l,456w00 
1,261.00 
1,618.00 
1,436.00 

2,068.00 
2,063.00 

1,617.00 
1,415.00 


1.6aiM 
l,fi6.» 

1.570.  OD 
1,402.00 

2.000.00 
LW-OP 


a  Date  of  delivery,  within  forty  days  after  notification  of  approval  of  contract. 
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Abstract  of  propoaalsfor  iron  and  gteel  roqfSf  etc. —Continued. 


No. 


Name  and  addrass  of  bidder. 


GlMi  B  a— Oontinued. 


410  linear  feet 
raillngB. 


Per  linear 
foot 


Total. 


2  ladders. 


Each. 


Total. 


Total. 


8 


New  Jersey  Foundry  and   Machine  Ck>.,  26 

Cortlandtstreet,  New  York,  N.  Y 

Alternative  plan 

The  Stewart  Iron  Works,  CinoiimaU,  Ohio 

Alternative  plan 

The  North  Penn  Iron  Co.,  North  Penn  Junc- 
tion, Philadelphia,  Pa 

Alternative  plan 

Whitehead  &  Kales,  Detroit,  Mich 

Alteniati ve  plan 

Robt.  S.  Bishop,  31  Broadway,  New  York.  N.  Y, 

Alternative  plan 

Stacy  B.  Opdyke,  jr.,  1222  Belmont  avenne, 

Philadelphia,  Pa 

Alternative  plan 

Wm.  P.  Greenlie.  Robt.  8.  Wyatt,  David  Green- 
lie,  499  Water  street,  New  York,  N.  Y 

Alternative  plan 

The  Lawrence  Bolt  and  Iron  Works  of  Balti- 
more City,  roar  422  East  Pratt  street,  Balti- 
more, Md 

Alternative  plan 

13  I  Charles  B.  Ellicott,  trading  as  Ellicott  Ma- 
chine Co.,  Baltimore,  Md 

Alternative  plan 

Snare  it  Triest,  incorporated,  89  Oortlandt 

street,  New  York,  N.  Y 

Alternative  plan 


ti.io 


1461.00 


19.25 


$18.50 


1.48 
.47 


566.80 
192.70 


20.00 


40.00 


10.00 


20.00 


.72 

"i.'io" 


295.20 
*45i.*06* 


18.00 

ii'oo' 


36.00 
24*66' 


1.00 
1.20 


410.00 
492.00 


20.00 


40.00 


10.00 


20.00 


12 


14 


.77 


81&70 


9.25 


18.60 


1.12 
1.10 


460.20 
451.00 


10.00 
18.00 


^.00 
26.00 


11,848.00 
1,689.60 
8,601.80 
8,609.80 

1,522.70 
1,48L70 
1,789.20 
1,592.20 
-2,118.00 
1,910.00 

2,483.00 
2,488.00 

2,129.00 
1,927.00 


1,966.88 
1,760.85 

2,049.20 
1,881.20 

2,477.00 
2,407.00 


Na 


Name  and  address  of  bidder. 


Class  C.b 


2llfts. 


Each.  Total, 


4  cranes. 


Each.    Total. 


Total. 


For  tram 
rails,  trol- 
leys, and 
hoists,  com- 
plete. 


Class  D.a 


A.  W.  Isele  &8on,  61  and  58  Pitts  street,  Boston, 
Mass 

New  Jersey  Foundry  and  Machine  Co.,  26 
Cortlandt  street,  New  York,  N.  Y 

Whitehead  dc  Kales,  Detroit,  Mich 

Robt.  S.  Bishop, 81  Broadway,  New  York.  N.  Y. . 

Louis  Schutte,  trading  as  L.  Schutte  A  Co., 
Philadelphia,  Pa 

Wm.  P.  Oreenlie,  Robt  S.  Wyatt,  David  Green- 
lie,  499  Water  street,  New  York,  N.  Y 

The  Niles  Tool  Works  Co.,  Hamilton,  Butler 
County,  Ohio 

The  Brown  Hoisting  and  Conveying  Machine 
Co..  26  Cortlandt  street.  New  York,  N.  Y 

The  Lawrence  Bolt  and  Iron  Works  of  Balti- 
more City,  rear  422  East  Pratt  street,  Balti- 
more, Md 

Charles  £.  Ellicott,  trading  as  ElllcoU  Ma- 
chine Co.,  Baltimore,  Md 


1760 

876 


tl,500 
1,760 


190.00 
105.00 


I860 
420 


•1,860 
2,170 


760 

649 

785 

1,270 


1,600 
1,298 
1.470 
2,540 


116.00 
149.00 
98.00 
260.00 


464 

596 

892 

1,040 


1,964 
1,894 
1,802 
8,580 


tl,460 
1,857 
1,477 


1,625 
2,095 
1.884 


975 
675 


1,950 
1,860 


110.25 
95.00 


441 


2,891 
1,780 


a  Date  of  delivery,  within  forty  days  after  notification  of  approval  of  contract 
b  Date  of  delivery,  within  siz^  days  after  notification  of  approval  of  contract 

The  following  contracts  were  in  force  during  the  year: 

With  John  B.  Lord,  of  Washington,  D.  C,  for  famishing  3,800  cubic  yards  of 
Debbles  and  3,800  cubic  yards  of  sand.  Date  of  contract,  October  28, 1898;  approved 
November  6,  1898;  delivery  to  commence  on  or  before  November  3,  1898. 

With  the  Lawrenceville  Cement  Company,  of  New  York,  for  famishing  11,000 
barrels  of  American  natural  cement.  Date  of  contract,  October  31,  1898;  approved 
November  22,  1898;  delivery  to  commence  on  or  before  November  10,  1898. 

With  James  McCuen,  of  Alexandria,  Va.,  for  furnishing  3,550  cubic  yards  of 
broken  stone.  Date  of  contract,  June  22;  approved  July  12,  1899;  delivery  to  com- 
mence within  ten  days  after  approval  of  contract 
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With  James  H.  McGill,  of  Waflhinffton,  D.  C,  for  famishing  and  deliveriM  5,000 
barrels,  more  or  less,  of  Rosendale  hyaraulic  cement  of  Beach's  Lawrence\alle  brand. 
Date  or  contract,  August  5;  approved  August  14,  1899;  delivery  to  commence  within 
twenty-five  days  after  notice  of  approval. 

RIGHT  BANK   POTOMAC   RIVER. 

Emplcu^emevvta  for  three  8-mch  gtms  on  dMO/ppearing  ecmriaaea. — This 
battery  was  built  by  contract  dated  December  16,  1896,  with  Douglas 
&  Andrews,  of  Baltimore,  Md.,  under  the  provisions  of  the  act  of 
Congress  oi  June  6,  1896^  providing  for  the  construction  of  fortifica- 
tions by  contract,  to  be  paid  for  as  appropriations  might  be  made  from 
time  to  time  therefor. 

An  allotment  of  $100,000,  to  be  expended  under  the  contract,  was 
made  March  27, 1897.    The  work  was  finally  completed  August  15, 1898. 

The  guns  were  mounted  and  ready  for  service  by  April  1,  1898. 

No  work  was  done  during  the  fiscal  year  ending  June  30,  1900. 

The  battenr  was  formally  turned  over  to  the  commanding  officer  of 
the  post  on  January  13,  1900. 

Empldcements  for  two  B-inch  rapidrfire  qvms. — Under  an  allotment 
of  $14,600,  October  4,  1898,  for  constructing  two  emplacements  for 
5-inch  rapid-fire  guns,  on  bsdanced-pillar  mounts,  work  was  begun  in 
November,  1898. 

The  two  emplacements  are  entirely  separated  on  account  of  the  then 
necessity  for  leaving  a  site  for  a  proposed  two  12-inch  gun  battery. 
At  the  conunencement  of  the  past  nscal  year  the  concrete  work  of  one 
of  the  emplacements  had  been  constructed  up  to  a  level  of  2  feet 
below  the  crest,  aud  had  been  built  about  4  feet  high  at  the  other 
emplacement,  the  gun  platform  not  included  in  eitner  case.  The 
excavation  was  mostly  completed  and  embankment  partly  built.  The 
drainage  systems  were  both  completed. 

Work  was  continued  during  the  summer.  The  concrete  work  of 
both  emplacements  was  nearly  completed  except  gun  platforms. 
These  can  not  be  built  until  the  mounts  arrive.  The  embankments 
were  about  half  finished  and  the  doors  partly  constructed.  The  allot- 
ment was  exhausted  and  work  suspended  September  6.  The  work  is 
about  three-fourths  completed.  Materials  nave  been  purchased  and 
delivered.  They  were  hauled  to  the  site  from  the  wharf  in  carts  and 
wagons. 

Under  date  of  December  13, 1899,  the  officer  in  local  charge  rejwrted 
that  the  sum  of  about  $1,900  would  be  needed  for  the  compleuon  of 
these  two  emplacements. 

Money  statement, 

July  1,  1899,  balance  unexpended $4,855.50 

June  30,  1900,  amount  expended  during  fiscal  year 4,847.61 

July  1,  1900,  balance  unexpended  and  available 7.89 

Battery  for  three  IS-poimder  rapid-fire  guns. — An  allotment  of 
$15,100  was  made  June  25,  1900,  to  be  applied  to  the  construction  of 
emplacements  for  three  15-pounder  rapid-nre  guns,  in  accordance  with 
plans  submitted. 

No  work  was  done  during  the  year. 
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Money  statement. 

June  30,  1900,  amount  of  allotment  (and  available) $15, 100. 00 

Electric  light  cmd power  plant. — Under  the  allotment  of  $9,032.98, 
October  7, 1898,  for  the  construction  of  a  power  house  and  installation 
of  a  plant  for  light,  and  for  operating  the  lifts  of  the  8-inch  battery, 
the  work  of  constructing  a  power  house  and  cistern  was  commenced 
November  7,  1898.  By  the  close  of  the  fiscal  year  1899  this  part  of 
the  project  was  completed  as  far  as  possible  until  the  engine  and  boiler 
should  be  set  up. 

The  floors,  doors,  and  windows,  and  a  tile  partition  remain  to  be 
provided.  Nothing  has  been  done  on  this  work  during  the  past  fiscal 
year  excepting  the  submission  of  plans  for  the  power  and  light -plant. 

A  lot  oi  lead-covered  wire  No.  12,  received  irom  Col.  C.  K.  outer. 
Corps  of  Engineers,  is  on  hand  for  the  wiriujg. 

Prices  of  material,  which  were  generally  high  throughout  the  past 
fiscal  year,  are  reported  as  lowering,  and  it  is  hoped  timt  a  plant  may 
be  installed  at  an  early  day. 

Money  atatemeni. 

July  1,  1899,  balance  imexpended 16,625.68 

June  30,  1900,  amount  expended  during  fiscal  year 221.90 

July  1.  1900,  balance  unexpended  and  available 5,403.78 

Battery  commmider^s  station.. — ^Under  an  allotment  of  $4,259,  July 
29,  1899,  for  the  construction  of  a  high-site  station  near  the  8-inch  bat- 
tery for  mounting  a  type  A  range  finder,  materials  were  purchased  and 
delivered  and  work  was  commenced  October  6.  During  the  autumn 
the  excavation  was  made,  forms  built,  and  concrete  worJE  constructed 
up  to  about  the  lower  surface  of  the  concrete  floor,  when  work  closed 
down  for  the  winter.  It  was  resumed  in  the  spring  and  the  concrete 
work  practically  finished  in  June. 

Materials  were  hauled  to  the  site  in  wagons  and  carts.     About  two- 
thirds  of  the  concrete  was  placed  by  wheelbarrows,  but  for  the  higher 
Eortion  a  small  derrick  was  erected.    The  concrete  was  all  made  by 
and.     The  work  is  about  60  per  cent  finished. 

Money  sta/temeifU. 

Allotted  during  the  year $4,259.00 

June  30, 1900,  amount  expended  during  fisoJ  year 690.14 

July  1, 1900,  balance  unexpended 3,568.86 

July  1, 1900,  outstanding  liabilitiee 363.00 

July  1, 1900, balance  available 3,205.86 

Preservation  amd  repair  of  fortificqUons. — Under  an  allotment  of 
$454,  June  9,  1899,  together  with  sonie  funds  remaining  from  a  pre- 
vious allotment,  work  as  follows  was  done  during  the  fiscal  year  ended 
June,  80,  1900: 

Repairing  earth  slopes  at  the  8-inch  battery;  repair  to  drains;  clean- 
ing drains  that  had  become  clogged;  altering anmiunition  hoists;  recon- 
structing a  small  ramp  wall;  tilling  joints  in  granolithic  superior  slope 
of  8-incn  battery  with  asphalt  paint  and  darkening  the  color  of  tne 
same  superior  slope;  testing  and  cleaning  searchlight  outfit,  and  placing 
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water  barrels  on  the  wharf  and  around  United  States  engineer  build- 
ings, providing  them  with  buckets,  and  keeping  the  barreb  filled. 

A  further  aUotment  of  $900  for  work  of  preservation  and  repair  at 
this  place  was  made  June  11,  1900. 

Money  statement. 

July  1,  18S9,  balance  unexpended $586.62 

Allotted  during  the  year 900.00 

1,486.62 
June  30,  1900,  amount  expended  during  fiscal  year 481.30 

July  1,  1900,  balance  unexpended 1,065.32 

July  1,  1900,  outstanding liabilitiee 66.00 

July  1,  1900,  balance  available 989.32 

All  the  work  at  this  locality  was  done  by  hired  labor. 


SJ. 

DEFENSES  OF  HAMPTON  ROADS,  VIRGINIA. 

Officers  in  charge,  Maj.  Thomas  L.  CasOT,  Corps  of  En^neers,  until 
December  21,  1899,  and  Maj.  Jan[ies  B.  Quinn,  Cor^  of  Ens^neers, 
since  that  date;  Division  Engineer,  Col.  Peter  C.  Hains,  C^rps  of 
Engineers. 

Fort  Monroe^  Va. — ^This  fort  is  of  the  old  type  and  is  garrisoned. 
In  conjunction  with  Fort  Wool,  on  the  opposite  side  of  the  channel,  it 
is  to  defend  the  only  approach  from  the  sea  to  the  cities  of  Norfolk, 
Portsmouth,  and  Bierkley,  Va.,  and  the  cities  and  towns  along  the 
James  River  and  its  tributaries. 

On  June  30,  1900,  the  modem  armament  at  this  point  consisted  of 
seven  10-inch  rifles,  sixteen  12-inch  mortars,  three  8-inch  guns,  one 
of  which  forms  a  part  of  the  projected  defense,  the  others  being  tem- 
porary, and  four  4.72-inch  rapid-fire  guns.  Besides  this  armament, 
emplacements  are  practically  complete  for  one  additional  10-inch  gun, 
which  is  on  hand  but  has  not  been  mounted,  three  12-inch  guns,  and 
four  15-pounder  rapid-fire  guns.  In  connection  with  the  service  of 
the  above  guns,  the  fire  conmiander's  and  four  observation  stations 
have  been  built. 

For  defending  the  locality  by  submarine  mines,  two  caeeoGiates  have 
been  constructed  and  a  storage  tank  for  cable  provided. 

In  the  fiscal  year  1901  work  will  be  confined  to  finishing  up  the 
works  now  nearly  completed  and  in  building  one  of  the  battery  com- 
manders' stations^  constructing  a  concrete  sea  wall  to  the  first  jetty  on 
the  beach,  and  making  such  repairs  to  the  old  and  modem  worKs  as 
may  be  necessary. 

The  operations  during  the  fiscal  year  ended  June  30, 1900,  were  as 
follows: 

Emplaoemeni  for  lO-vnch  gun  on  spit. — ^This  work  had  been  finished 
with  tne  exception  of  wiring  the  emplacement  for  the  electric  lights 
and  a  few  other  minor  details  at  the  dose  of  the  fiscal  year  1899. 
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In  the  present  fiscal  year  work  has  been  done  toward  finishing  the 
electric-bghtinjg  installment  and  in  making  and  erecting  an  iron  ladder 
leading  from  the  platform  to  the  parapet.  The  system  for  conveying 
ammunition  has  been  painted,  as  also  nave  the  plates  fastened  to  tlie 
surface  of  the  concrete  between  the  extreme  angles  of  fire  to  protect 
it  from  erosion  by  the  blast  of  the  gun.  New  locks  and  keys  were 
provided  for  the  magazine  and  other  doors,  and  drift  sand  removed 
from  and  in  rear  of  the  shell  recess,  and  from  the  platform.  The 
slopes  have  been  kepjt  in  repair  and  the  grass  cut  therefrom. 

Work  on  the  electric  storage  battery  plant  and  the  wiring  was  stopped 
July  31,  1899,  when  quarantine  restrictions  were  enforced,  due  to  the 
prevalence  of  yellow  lever  at  Hampton  Soldiers'  Home,  the  contractors 
ordering  their  forces  home.  The  storage  battery  had  been  set  up  when 
work  stopped,  but  very  little  had  been  done  on  the  interior  wiring 
and  this  was  not  resumed  till  March  of  the  present  year.  With  the 
exception  of  drawing  the  wires  into  the  conduit  and  testing  the  system, 
the  electric-lighting  installation  is  complete.  Some  expense  for  keeping 
the  storage  tetter;^  in  good  order  was  caused  on  account  of  the  delay 
in  completing  the  interior  wiring. 

The  garrison  finished  mounting  the  gun  and  carriage  for  this  emplace- 
ment on  January  31,  1900,  and  during  March  last  tested  the  carria«fe, 
which  is  an  experimental  one  pattemea  somewhat  after  the  1894  mo<fel. 
With  exception  of  some  slight  settlement  of  the  exterior  slope,  due  to 
the  jar  occasioned  by  the  cuscharge  of  the  gun,  there  were  no  imper- 
fections noted. 

Money  statemeTd. 

July  1,  1899,  balance  unexpended $2,372.17 

June30y  19()0,  amount  expended  during  fiscal  year 1,779.64 

July  1,  1900,  balance  unexpended 592.53 

July  1,  1900,  outstanding  liabilities 592.53 

Emplxicement  for  lO-mch  gun  m  bastion. — ^At  the  close  of  the  fiscal 
year  1899  alljthe  concrete  for  this  work  had  been  placed,  except  that 
required  in  building  part  of  the  platform  and  for  laying  floors  in  the 
magazines  and  passageways.  The  other  work  to  be  aone  was  the  com- 
pletion of  the  sand  cover,  installing  the  ammunition  lift  and  trolley 
system  for  conveying  purposes,  providing  electric  storage  battery  and 
wiring  for  lighting,  and  some  other  detailsi  of  minor  importance. 

During  the  present  fiscal  year  437  cubic  yards  of  concrete  were 
mixed  and  rammed  into  position  at  the  platform  and  placed  in  laving 
the  floors  of  the  magazines  and  passageways,  and  the  surfaces  of  the 
former  and  latter  covered  with  489  square  yards  of  granolithic.  The 
surface  of  the  concrete  on  the  parapet  was  covered  with  Portland- 
cement  mortar. 

For  the  slopes  4^112  cubic  yards  of  the  5,885  cubic  yards  of  sand, 
removed  in  excavating  at  the  site  to  reach  the  proper  reference  to  lay 
the  foundation  for  the  work,  were  rehandled,  and  or  1,875  square  yarcts 
of  sod,  348  cubic  vards  each  of  clay  and  soil,  removed  when  excavation 
was  being  made  for  foundation,  1,607  square  yards  of  the  former  and 
843  cubic  yards  each  of  the  latter  were  used  in  forming  the  new  slopes. 

Work  on  the  lighting  arrangement  was  delayed  for  the  reason  stated 
in  the  case  of  the  emplacement  on  spit,  but  it  is  expected  that  the 
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system  will  be  reader  for  testing  early  in  the  fiscal  year  1901,  as  all  that 
remains  to  be  done  is  to  draw  Qie  wires  in  the  conduit  and  then  connect 
up  the  interior  wiring  with  the  electric  storage  battery. 

The  lift  and  trolley  system  for  the  serving  of  ammunition  to  the  gun 
was  installed  during  the  year.  For  operating  the  lift  a  small  110- volt 
motor  has  been  provided. 

Besides  the  above,  an  iron  ladder  was  made  and  placed  as  a  means 
of  reaching  the  parapet  direct  from  the  gun  platform,  and  a  relocator 
hou^e  of  brick  and  concrete,  12  feet  by  16  feet,  was  built  in  the  rear 
of  the  emplacement. 

The  construction  work  during  the  fiscal  year  was  carried  on  with 
the  same  plant  and  by  the  same  methods  as  given  in  the  last  Anniml 
Report.     (See  pp.  835  and  836  Annual  Report  for  1899.) 

To  date,  the  following  necessary  construction  work  has  been  done  on 
this  emplacement: 

Sand  excavated  for  foundatioD cabic  yards..  5,685 

Clav  removed  from  site do 348 

Soil  removed  from  site do 348 

Sod  removed  from  site sqoare  yards. .  1, 875 

1-inch  broken  stone  unloaded  and  hauled  to  work cubic  yards. .  1, 107. 9 

2-inch  broken  stone  unloaded  and  hauled  to  work do 1, 823. 4 

Granolithic  broken  stone  unloaded  and  hauled  to  work do 26. 1 

Rosendale  cement  unloaded  and  hauled  to  work barrels..  5, 134 

Portland  cement  unloaded  and  hauled  to  work do 250 

Concrete  mixed  and  rammed cubic  yards. .  3, 495 

Granolithic  finish  put  on  concrete  surfaces square  yards. .       439 

Sand  rehandled  and  put  in  slopes cubic  yards..  4,112 

Clay  rehandled  and  put  on  slopes do 343 

Soil  rehandled  and  put  on  slopes do 343 

Sod  rehandled  and  put  on  slopes square  yards. .  1,607 

The  principal  materials  needed  were  purchased  under  contract,  the 
prices  paid  bein^  as  follows,  delivered  alongside  the  engineer  wharf, 
the  unloading  being  done  by  the  United  States: 

American  cement,  "Brooklyn  Bridge'*  brand,  per  barrel $0.66} 

Portland  cement^  "Atlas**  brand,  per  barrel 2.30 

Broken  stone,  1-mch  size,  per  cubic  yard ...^ 1-33^ 

Broken  stone,  2-inch  size,  per  cubic  yard* l-38tV 

Granolithic  stone,  per  cubic  yard 1.38^ 

The  average  costper  cubic  yard  of  concrete  in  place  for  this  emplace- 
ment was  $5.14.  Tne  plant  used  in  construction  was  on  hand,  and  the 
only  expenses  on  this  account  were  for  moving  the  mixer  and  engine 
to  the  site,  connecting  them  up,  moving  and  erecting  water  tank,  and 
placing  the  platforms  for  mixing  the  concrete,  for  which  $124.15  were 
expended,  making  the  average  cost  per  cubic  yard  of  concrete  placed 
8i  cents.  The  repairs  to  plant  averaged  10.2cent8  per  cubic  yard  of 
concrete  placed. 

As  soon  as  the  small  amount  of  work  on  the  electric-lighting  arrange- 
ment is  completed  this  emplacement  will  be  ready  to  oe  turned  over 
to  the  garrison. 

The  gun  and  carriage  for  the  emplacement  have  been  received  and 
part  of  the  carriage  bad  been  assembled  on  the  platform  at  the  close  of 
the  fiscal  year. 
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Money  stateitietii, 

July  1, 18W,  balance  unexpended $19,506.80 

June  30, 1900,  amount  expended  during  the  fiscal  year 12, 464. 18 

July  1, 1900,  balance  unexpended 7,042.62 

July  1, 1900,  outstanding  liabilities 917.50 

July  1, 1900,  balance  available 6,126.12 

Three  lO'Vnch  gun  emplcLcements, — ^These  emplacements  are  complete, 
with  the  exception  of  finishing  the  electric-lighting  arrangements. 
Full  information  as  to  the  same  may  be  found  on  page  836  and  pages 
843  and  844  of  the  Annual  Report  of  the  Chief  of  Engineers  for  1899. 

The  work  in  the  fiscal  year  1900  was  confined  to  finishing  the  slope 
at  the  north  end  of  Redoubt  C,  which  could  not  be  completed,  as  tne 
6-foot  cubical  concrete-mixer  plant  was  in  the  wajr,  and  to  setting  up 
the  electric  storage  battery  ana  putting  up  conduit  for  the  wiring  for 
the  lamps. 

In  completing  the  slope  at  the  north  end  of  Redoubt  C  1,323  cubic 
yards  of  sand,  63  cubic  yards  of  clay,  78  cubic  yards  of  soil,  and  562 
square  yards  of  sod  were  placed. 

The  work  on  the  electric-light  arrangement  has  been  delayed,  as 
stated  in  the  preceding  repoi"ts,  but  at  the  close  of  the  year  all  conduits 
were  in  place  and  the  only  work  remaining  to  be  done  was  drawing 
wires  in  the  conduit  and  connecting  up  and  testing  the  electric  storage 
battery  and  the  wiring. 

Money  statemervb. 

July  1,1899,  balance  unexpended $2,780.46 

June  30, 1900,  amount  expended  during  fiscal  year 934.70 

July  1,1900,  balance  unexpended 1,845.76 

July  1, 1900,  outstanding  liabilities 1,831.20 

July  1, 1900,  balance  available 14.56 

Emplacements  for  three  W-inch  gmia. — Work  on  these  emplacements 
was  begun  in  July,  1898.  The  methods  adopted,  the  plant  used  in  con- 
struction, and  the  work  done  to  July  1,  1899,  are  fully  described  on 
page  837  of  the  Annual  Report  of  the  Chief  of  Enjjineers  for  1899. 

During  the  fiscal  year  1900  operations  were  earned  on  in  the  same 
manner  as  heretofore,  and  a  total  of  7,687  cubic  yards  of  concrete  was 
mixed  and  placed,  3,700  cubic  yards  of  which  were  delivered  from  the 
mixer  plant  at  the  mortar  batterv,  and  3,987  cubic  yards  from  the  5-foot 
cubical  mixer  at  Redoubt  C.  The  exposed  surfaces  of  all  walb  were 
given  a  coating  of  cement  plaster  and  the  top  surface  of  the  platforms, 
the  floors  of  Sie  shell  recesses  and  passageways,  and  all  steps  were 
covered  with  granolithic,  the  aggregate  of  the  surfaces  so  covered 
being  3,075  square  yards. 

In  the  embankment  18,108  cubic  yards  of  sand,  724  cubic  yards  of 
clay,  721  cubic  yards  of  soil,  and  3.163  sauare  yards  of  sod  have  been 
placed.  The  sand  was  procured  irom  the  dunes  in  the  vicinity  of 
Redoubt  B  and  deliverea  in  cars  over  the  railroad,  and  the  clay,  soil, 
and  sod  were  taken  from  the  United  States  land  on  the  north  bank  of 
Mill  Creek  and  transported  across  the  creek  in  lighters,  and  thence 
taken  by  rail  to  the  point  desired  for  unloading  it  at  the  work. 
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Besides  the  above  the  ammunition  lifts  and  trolley  tracks  have  been 
installed,  the  conduit  for  electric  wires  put  up,  the  electric  storage 
battery — with  the  exce{>tion  of  three  of  the  cells,  which  were  broken 
in  transit — has  been  set  in  place,  the  doors  for  the  magazines  made  and 
hung,  27  stones  cut  for  setting  hinees  for  doors,  and  other  minor  work 
peiTormed,  as  follows:  Making  and  placing  iron  ladders  leading  from 
the  platforms  to  the  parapets,  wooaeu  steps  from  parades  to  loading 
platforms,  providing  the  stanchions  for  railing  around  loading  plat- 
forms, ana  the  work  required  in  keeping  the  plant  used  in  good  workiDg 
order. 

The  following  materials  were  delivered  under  contracts  at  the  prices 
stated,  the  Umted  States  unloading  it  from  vessels  at  tiie  engineer 
wharf: 

5,900  barrels  of  Boeendale  cement,  " Brookl3m  Bridge"  brand,  at  66}  cents. 
1,050  barrels  Portland  cement,  '^Atlas''  brand,  at  $2.30. 
1,835  cubic  yards  1-inch  broken  stone,  at  $1.88^. 
4,368  cubic  yards  2-inch  broken  stone,  at  $1.38^. 
113  cubic  yards  granolithic  stone,  at  $1.38^. 

All  other  material  and  supplies  were  purchased  under  public  notices 
of  ten  days,  whenever  the  work  in  hand  did  not  demand  immediate 
delivery. 

On  June  30,  1900,  the  emplacements  were  complete,  except  in  Hie 
following  respects:  Connecting  up  and  testing  electric  storage  battery 
and  wiring  and  completing  slope  at  southern  end  of  the  battery,  which 
is  occupied  by  parts  of  the  carriage,  thus  preventing  any  work  being 
done  until  the  garrison  assembles  the  carriages  at  the  platforms. 

Money  statemerU, 

July  1, 1899,  balance  unexpended $92,732.69 

June  30, 1900,  amount  expended  during  fiscal  year 68, 767. 16 

July  1, 1900, balance  unexpended 33,965.53 

July  1, 1900, outstanding  liabilities 3,632.95 

July  1, 1900,  balance  available 30,332.58 

The  following  relates  to  all  the  foregoing  works: 

Abstract  of  contracts  in  force. 


Name  of  contractor. 


Date  of 
approval. 


Date  of  be- 
ginning work. 


Date<rf 
expinctton. 


New  York  and  Rosendale  Cement  Co . 

R. H.Hood  Co 

Kingsbury,  Samuel  &  Co 

Brown  Electrical  Construction  Co 


Oct  27,1898 
Not.  28,1898 
May  1,1899 
do 


Dec.  1,1898 
Jan.  1,1899 
May  12,1899 
do 


Jan.  19.1900 

Jan.  22,1900 

Aug.  12,1899 

Do. 


Eraplaxienwrd  for  four  16-pov/nder  ramdr-Jt/re  gims. — ^The  construction 
of  this  battery  has  been  contemplated  for  some  time,  but  ih%  plans 
were  not  approved  until  January  13, 1900,  an  i^otment  of  $12,500  beinf 
made  at  the  same  time  from  the  act  of  July  7, 1898,  for  the  work. 

The  surface  of  the  site  was  6  feet  above  mean  low  water,  and,  as  the 
foundation  was  to  be  commenced  at  a  height  of  8  feet  above  t^t  i^ne, 
a  fill  of  2  feet  was  necessary,  which  was  made  with  1,349  cubic  yards 
of  sand.    The  sand  was  settled  with  water  and  well  rammed.     Aroand 
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the  outer  edges  of  the  fill  lumps  of  old  concrete,  specially  broken  up  for 
the  purpose,  were  placed  to  prevent  washing  by  high  tides.  One  of  the 
observation  stations  occupied  a  part  of  the  site  for  this  battery,  and  this 
was  demolished,  the  sod,  soil,  clay,  and  sand  around  the  same  being 
removed  to  a  convenient  place  for  use  in  connection  with  the  construc- 
tion of  the  battery. 

Proposals  for  furnishing  and  delivering  the  principal  materials 
required,  in  addition  to  the  supply  left  over  from  the  12-inch  battery, 
in  constructing  the  battery,  were  solicited  by  newspaper  advertising 
under  date  of  February  16,  1900,  and  the  bios  received  were  opened 
at  noon  on  March  17, 1900,  and  abstracts  of  them  will  be  found  further 
on  in  this  report.  The  prices  at  which  the  different  materiab  were 
furnished  ana  the  amount  of  each  kind  delivered  are  as  follows: 

750  barrels  Roeendale  cement,  ''Hoffman''  brand,  at  $1.05. 
125  barrels  Portland  cement,  ''Alpha"  brand,  at  $2.40. 
591  cable  yards  l-inch  broken  stone,  at  $1.54. 
5S3  cubic  yards  2-mch  broken  stone,  at  $1.54. 
31  cubic  yards  grauolithic  stone,  at  $1.54. 

The  above  prices  were  for  the  material  in  vessels  alongside  the 
engineer  whan,  the  unloading  to  be  done  by  the  United  States. 

While  waiting  for  the  material  to  be  delivered  the  plant  for  the 
construction  work  was  arranged  and  the  battery  laid  out.  The  plant 
provided  consisted  of  the  continuous  concrete  mixer,  pump,  and  water 
tank  used  in  the  building  of  the  10-inch  emplacement  in  the  bastion 
of  the  main  work,  all  of  which  were  moved  from  inside  the  fort  to  a 
position  near  the  work.  In  addition  bins  for  the  three  sizes  of  broken 
stone  and  one  for  sand  were  built  on  the  inner  side  of  the  railroad 
track,  so  that  the  material  could  be  dumped  directly  from  the  cars 
into  them. 

The  battery,  at  the  close  of  the  fiscal  year,  is  practically  completed, 
the  remaining  work  to  be  done  being  the  finishing  up  of  the  slope  at 
the  west  end,  making  and  placing  doors  for  magazines,  putting  grano- 
lithic on  part  of  the  steps  and  pbtforms,  and  &mg  a  little  gramng  in 
rear  of  the  battery. 

The  volume  of  the  concrete  placed  during  the  fiscal  year  amounted 
to  1,086  cubic  yards.  The  sand  hauled  over  the  railroad  from  the 
dunes  near  Redoubt  B  and  unloaded  in  building  the  embankment 
amounted  to  1,463  cubic  yards,  and  the  clay,  soil,  and  sod  placed  on 
the  slopes  aggregated  124  and  124  cubic  yards  and  769  square  yards, 
respectively.  The  granolithic  put  down  on  steps  and  platiorms  aggre- 
gated 149  square  yards. 

Monej/  statement. 

January  13,  1900,  amount  allotted $12,500.00 

June  30, 1900,  amount  expended  during  fiscal  year 6,800.72 

July  1,  1900,  balance  unexpended 5,099.28 

July  1,  1900,  outstanding l&bilitiee 1,470.88 

Julyl,  1900,  balance  available 4,228.40 
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Abstract  of  bids  for  furnishing  and  dHivering  cement^  broken  stones  and  yellow  pine  bmhff 
received  in  response  to  advertisement  dated  February  IS,  1900^  and  under  specificatiatv  of 
the  same  dale,  opened  by  Maj.  James  B.  Qtiinn,  Corps  of  Engin^rSy  United  States  Amy, 
at  Norfolky  Va,,  at  11^  m.  on  March  17,  1900, 

CLASS  A.— AMERICAN  CEMENT. 


No. 


Name  and  addreas  of  bidder. 


Brand. 


Price 

Approxi- 

bid per 

mate 

barrel. 

quantity. 

BcareU. 

11.25 

7G0 

1.26 

750 

1.35 

750 

1.10 

750 

1.15 

750 

1.05 

750 

1.14 

750 

1.10 

750 

1.841 

750 

TotoL 


Ulster  County 

Cumberland  or  Hoff- 
man. 
Union,  Akron,  Star  . . . 


The  National  Building  Supply  Co.,  Balti- 
more, Md.  a 
B.Walli8<fe  Co.,  Baltimore.  Md.  6 

Wm.  Wirt  Clarke  <&  Son,  Baltimore,  Md.  c i  K>KM^^,^.  x 

Lawrencevllle Cement Co.,New  York,  N.Y.  d  I  Beaches 

Mayo&RohrerCo.,NewYork,N.Y Rosendale 

Warner  Moore  &  Co.,  Richmond,  Va.  e ! do 

S.H.Hawe8&  Co.,  Richmond,  Va./. I  Newark 

Qamage  &  Waller,  Norfolk,  Va.  A Brooklyn  Bridge .  . 

General  Supply  Co.,  Norfolk,  Va.i Ulster 


937.50 

1,012.» 
825.00 
8G2.&0 
787.56 
855.00 
825.00 

1,010.68 


CLASS  B.— PORTLAND  CEMENT. 


B.  Wallis  &  Co.,  Baltimore,  Md.  6 

Wm.  Wirt  Clarke  &  Son,  Baltimore,  Md.  c 

Mayo  &  Rohrer  Co.,  New  York,  N.  Y 

Warner  Moore  &  Co.,  Richmond,  Va.  e 

Jac.  Heffelflnger,  Hampton,  Va 

8.  H.  Hawefl  &  Co.,  Richmond,  Va./. 

Oamage  <&  Waller,  Norfolk,  Va.  A 

General  Supply  Co.,  Norfolk,  Va.  i 


Vulcanite  or  Star. . . 
Teutonia  German . . 

Atlas 

Alpha  or  Lehigh . . . 

Nazareth 

Star 

Lehigh  or  Nazareth 
Atlas 


$2.55 

125 

2.60 

125 

2.60 

125 

2.40 

125 

2.45 

125 

2.51 

125 

2.45 

126 

2.491 

125 

$81S.75 
825.00 
825.00 
800.00 
906.25 
S18.7S 
806wS 
812.19 


CLASS  C— BROKEN  STONE. 


No. 


Name  and  address  of  bidder. 


2-inch. 


Price 
bid  per 
cubic 
yard. 


Approxi- 
mate 
quantity 


Total. 


1-inch. 


Price 
bid  per 
cubic 
yard. 


Approxi- 
mate 
quantity. 


Tot&L 


McClenahan  &  Bro.  Granite  Co.,  Port  De- 
posit, Md  

Lawrencevllle  Cement  Co.,  New  York,  N.  Y.d 

Mayo  &  Rohrer  Co..  New  York,  N.  Y 

Charles  G.  Smith  &  Son,  Washington,  D.  C. . . 
BenJ .  F.  Pope,  Baltimore,  Md.  ^7 


$1.99 
L56 
1.54 
1.97 
2.15 


OuMc 
yards. 
600 
600 
600 
600 
600 


$1,194 

936 

024 

1,182 

1,290 


$2.21 
L56 
L54 
2.17 
2.15 


Oubie 
yards, 
500 
600 

600 
600 
600 


«1,1« 

780 

7J0 

l,Otf 

1.075 


No. 


Name  and  address  of  bidder. 


McClenahan  &  Bro.  Granite  Co.,  Port  Deposit,  Md, 

Mayo  <fe  Rohrer  Co.,  New  York,  N.Y 

Charles  G.  Smith  <&  Son,  Washington,  D.  C 

Benj.  F.Pope,  Baltimore,  Md.^ 


Granolithic 


Price  bid 

per  cubic 

yi^. 


$2.65 
1.64 
2.48 
8.60 


Approximate 
quantity. 


Cubic  yards, 
25 
25 
26 
25 


Total 


38.  SO 
62.00 
87.S0 


CLASS  D.— YELLOW  PINE  LUMBER. 


No. 

Name  and  address  of  bidder. 

Approximate 
quantity. 

Aggregate 
amoont 
ofWd. 

9 

Jac.  Heffelflnger,  Hampton,  Va 

8,820 

flS6.«0 

a  Date  of  bid  in  guaranty  not  given;  no  certificate  as  to  premium  paid;  internal-revenue  stuop* 
not  cancelled. 
6  Date  of  proposal  in  guaranty  omitted;  signature  to  proposal  informal. 

c  Fifty-cent  internal-revenue  stamp  not  affixed.  , 

dNo  60-cent  internal-revenue  stamp  or  evidence  of  authority  of  officer  of  company  to  dgn  piopo*^ 
e  No  certificate  as  to  guarantors;  signature  to  proposal  informal. 
/No  certificate  as  to  premium  paid  surety  Company;  signature  to  proposal  informal. 

XNo  certificate  as  to  amount  of  premium  paid  surety  Company. 
No  60-cent  internal -revenue  stamp  affixed;  signature  to  proposal  informal. 
i  Date  of  proposal  in  bid  and  guaranty  do  not  correspond. 
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Balance  available  March  20, 1900,  from  appropriation  for  *'Gun  and  Mortar  Bat- 
teries,'* act  of  July  7, 1898,  allotment  of  January  13, 1900,  for  emplacements  for  four 
15-pounder  rapid-firing  guns,  for  payment  of  above  material,  $11,850.52. 

Abstract  of  contracts  in  force. 


Name  of  contractor. 


I  cry. 


Date  of  ex- 
piraUon. 


Warner  Moore  &  Co. . 
Mayo  &  Rohrer  Ck> . . 


Apr.    9,1900     Apr.  12,1900 
Apr.  18, 1900     Apr.     1, 1900 


May  12,1900 
Apr.  80,1900 


Mortar  battery. — ^Three  separate  allotments  were  made  during  the 
year  1900  for  work  on  this  batterv. 

On  August  31,  1899,  the  sum  of  $500  was  provided  from  the  appro- 
priation for  ''Preservation  and  Repair  of  Fortifications,"  act  March 
3,  1899,  for  putting  down  a  sloping  roof  of  concrete  heavily  asphalted 
from  the  rims  of  the  revetment  walls  to  the  crest  of  the  superior  slope 
in  front  of  each  mortar  pit. 

The  object  of  this  work  was  to  carry  oflf  the  water  from  the  slope, 
which,  since  the  drains  placed  in  the  reentering  angles  above  the  pits 
where  the  revetment  walls  join  the  main  work  oecame  clogged,  perco- 
lated through  the  earth  cover  and  concrete  into  the  shell  rooms  of  the 
battery. 

The  work  was  performed  by  excavating  about  375  cubic  yards  at  the 
points  where  the  sloping  concrete  roof  was  to  be  put  down,  and  the 
concrete,  heavily  coated  with  asphalt,  was  then  laia.  The  result  has 
been  very  satisfactory.  Materiak  for  the  work  were  on  hand,  which 
accounts  for  its  small  cost. 

By  allotment  of  December  29, 1899,  from  several  acts  appropriating 
funos  for  gun  and  mortar  batteries,  $1,000  were  provided  tor  tne  erec- 
tion of  a  ventilating  system  designed  to  overcome  the  trouble  experi- 
enced from  condensation  of  moisture  upon  the  walls  of  magazines, 
shell  rooms,  and  passageways  of  the  battery. 

Public  notice  was  issued  March  15,  1900,  for  the  material  and  labor 
required,  with  the  exception  of  the  engine  and  shelter  for  same,  the 
foimer  being  on  hand  and  the  latter  to  be  built  by  the  United  States. 
The  bids  received  were  opened  April  2,  1900,  an  abstract  of  which  is 
appended.  The  lowest  bia  being  considered  excessive,  all  were  rejected 
and  oflfers  for  the  material  alone  solicited,  with  the  result  that  an  agree- 
ment was  made  with  the  B.  F.  Sturtevant  Company  to  supply  the 
material  for  $440,  which  was  the  lowest  one  received. 

The  system  consists  of  a  line  of  No.  22  galvanized  9-inch  pipe  run 
through  the  passageways  and  shell  rooms,  with  four  branches  at  right 
angles  thereto  to  flie  magazines,  suspended  by  hangers  fastened  to  the 
steel  I-beams  in  the  ceilings,  tne  center  of  the  pipe  being  14  inches 
from  the  ceiling.  At  the  ends  of  the  line,  at  the  end  of  each  branch, 
and  on  the  main  line  on  the  farther  side  of  each  branch  from  the  verti- 
cal line  to  the  exhauster  blast  gates  of  the  slide  pattern  were  provided. 
The  main  line  is  about  451  feet  in  length  and  the  branches  aggregate 
72  feet. 

The  engine  for  operating  the  exhauster  is  the  7-horsepower  oil 
engine  purchased  for  the  mortar  battery  electric-light  plant  and  which 
is  not  needed  for  that  service  on  account  of  the  connecting  up  of  the 
storage  battery  and  the  electric-light  wires  at  this  work  with  the  elec- 

Digitized  by  VjOOQIC 


894         RBPOBT   OF   THE    CHIEF   OF   ENGINBEltS,  U.  8.  ARMT. 

trie  plant  at  Redoubt  B.  The  exhauster  is  a  No.  6  left-hand  upbbist; 
discharge  machine  manufactured  by  the  B.  F.  Sturtevant  Company,  of 
Boston,  Mass.  Both  the  engine  and  exhauster  were  installed  m  & 
sunken  covered  pit  construct^  on  the  superior  slope  of  the  battery  at 
about  the  center,  and  the  pipe  to  the  exhiauster  from  the  main  line  is 
run  up  the  16-inch  chimney  previously  used  by  the  electric  plant 
The  pipe  for  this  latter  line  is  of  No.  20  galvanized  pipe,  14  inches  io 
diameter,  and  the  same  size  of  pipe  was  used  from  the  outlet  on  the 
exhauster  through  the  roof  of  the  shelter. 

The  cost  of  the  work  was  $1,000. 

It  was  recommended  that  concrete  steps  be  placed  up  the  slope  of 
the  center  traverse  of  the  battery  as  a  means  of  readiing  its  crest  from 
the  pits,  in  lieu  of  the  tiien  existing  means,  which  consisted  of  a  sin^e 
plans  on  which  cleats  had  been  nailed,  and  on  April  30.  1900,  $^ 
were  allotted  from  the  appropriation  for  '^  Gtun  and  Mortar  Batteries," 
act  of  March  8, 1899. 

The  work  has  been  completed.  The  flight  of  steps  extend  over  a 
distance  of  about  70  feet,  from  the  crest  of  the  sand  cover  to  the  toe 
of  the  slope  at  the  center  traverse.  They  are  of  concrete,  with  12-inch 
tread  and  7-inch  rise.  At  intervals  of  20  feet,  platforms  2  feet  10 
inches,  3  feet  10  inches,  and  4  feet  long,  having  a  width  of  4  feet,  were 
provided.     At  the  crest  a  lOi  by  4  foot  platform  was  laid. 

Besides  the  excavation  required  for  the  steps  26  cubic  yards  of  con- 
crete were  mixed  and  placed  and  the  exposed  surfaces  of  the  steps  and 
platforms  were  covered  with  granolithic,  which  required  about  35 
square  vards. 

The  full  amount  of  the  allotment  was  required  in  constructing  the 
steps  and  platforms. 

Money  stdtemerU. 

OUN  AND  MOBTAS  BATTKUBB. 

JnneSO,  1900,  aggregate  of  allotments  during  fiscal  year $1,246.00 

June  30,  1900,  expended  during  fiscal  year 904.45 

July  1,  1900,  balance  unexpended 341.55 

July  1,  1900,  outstanding  liabilities 841.55 

PBBBEBYATION  AND  BBPAIB  OF  FOBTIFIOATIONS. 

AugustSl,  1899,  amount  allotted $500.00 

June  30,  1900,  expended  during  fiscal  year 600.00 

Abstract  of  proposals  for  furnishing  and  placing  an  exhauster  and  (he  necessary  pipe  and 
fittings  for  a  ventilating  system  received  in  response  io  pMic  notice  dated  March  25, 1900^ 
and  under  specifications  of  the  same  dale,  opened  hv  Maj,  James  B.  Qtemn,  Corps  cf 
EngineerSy  United  States  Army,  at  Norfolky  Ka.,  on  AprU  £,  1900 ,  at  It  o^doek  noon. 


No. 


Name  and  addrew  of  bidder. 


Price  bid. 


New  Jeney  Foundry  and  Machine  Ck).,  New  York,  N.  Y. 

Ellicott Machine Ck).,  Baltimore,  Md..., 

Robt  8.  Bishop,  New  York,  N.  Y 


fSaSLdO 

l.(iBB.OO 

99a  00 


All  Uds  rejected  as  being  too  high. 

Survey nfm'  Board  on  raiiae  finders. — The  sum  of  $100  was  provided 
from  the  appropriation  for  ''Gun  and  Mortar  Batteries,"  in  tneactof 
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July  7)  1898,  on  July  20, 1899,  to  enable  data  to  be  furnished  the  Board 
on  Location  of  Position  Finders  as  to  the  elevations,  etc.,  of  sites 
selected  for  the  construction  of  range  towers. 

The  necessary  triangulation  was  made  and  elevations  of  sights 
secured  and  the  information  forwarded  to  the  Board* 

Money  statemerU. 

July  20,  1890,  amount  allotted $100.00 

June  30,  1900,  expended  during  fiscal  year 98.16 

March  17,  1900,  repaid  to  appropriation 1.84 

Concrete  walk,  Redmibt  J..— On  June  22,  1900,  $626  were  allotted 
from  the  appropriation  for  "Gun  and  Mortar  Batteries,"  act  of  July 
7,  1898,  to  be  applied  to  the  construction  of  a  walk  of  concrete,  fin- 
ished with  granolithic,  in  the  rear  of  Redoubt  A,  and  also  putting 
down  a  concrete  covering  on  the  ramps  leading  to  each  of  the  plat- 
forms of  this  battery. 

No  work  has  been  done.  The  walk  when  completed  will  be  376  feet 
long  and  4  feet  wide,  and  the  area  of  each  ramp  to  be  covered  is  44 
by  6  feet. 

Money  statemervt. 

June  22,  1900,  amount  allotted $626.00 

July  30,  1900,  balance  unexpended 626.00 

Range  tower. — In  accordance  with  the  instructions  from  the  Chief  of 
Engineers,  detailed  plans  for  the  battery  commander's  station  near  the 
mortar  battery  are  in  course  of  preparation  and  will  be  submitted  early 
in  the  fiscal  year  1901.  It  is  proposed  to  undertake  the  construction 
of  this  station  with  funds  appropriated  Iw  the  act  of  May  25,  1900, 
for  the  installation  of  range  and  position  nnders. 

Sea  wall. — Plans  are  in  course  of  preparation  for  constructing  about 
900  feet  of  the  sea  wall  proposed  to  be  built  from  the  eastern  side  of 
the  Engineer  wharf  to  the  lurther  side  of  the  first  jetty  on  the  beach, 
and  win  be  submitted  as  ordered  by  the  Department  on  June  4, 1900. 
The  sum  of  tl2j000  is  to  be  provided  for  the  work  from  the  appropri- 
ation for  "Sea  Walls  and  Embankments"  in  the  act  of  May  25,  1900. 

Supplies  for  coast  defenses. — To  enable  the  procurement  of  articles 
to  be  supplied  to  the  artillery  by  the  Engineer  Department  as  required 
by  General  Orders,  No.  66,  Adjutant-General's  Office,  1900,  the  sum  of 
$1,000  was  allotted  from  the  appropriation  for  the  purpose  indicated 
above  in  the  act  of  May  25,  1900,  to  be  applied  to  filling  such  requisi- 
tions as  are  duly  approved  by  the  Chief  of  Engineers  during  the  fiscal 
year  1901. 

Money  stoitement. 

June  7,  1900,  amount  allotted $1,000.00 

July  1,  1900,  balance  unexpended 1,000.00 

•  Preservation  amd  repair  of  fortifications. — During  the  fiscal  year 
1900  general  preservation  and  repair  work  was  performed  under  an 
allotment  from  the  appropriation  therefor  in  the  act  of  May  7,  1898, 
made  on  June  9,  1899,  ana  amounting  to  $2,135. 

The  following  work  was  done:  The  bridge  at  the  north  entrance  was 
repaired,  the  deck  plank  being  renewed,  some  of  the  stringers  taken 
out  and  replaced  by  new  timber,  and  the  miling  repaired  and  painted; 
the  drains  at  the  foot  of  the  ramps  were  repairs  and  cleaned,  and 
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the  engineer  buildings,  quarters,  and  fences  surrounding  them  were 
repaired;  slight  work  was  done  on  repairing  the  engineer  wharf;  the 
railroad  trestle  to  Redoubt  A  was  strengthened,  and  the  trolley  system 
at  the  place  of  arms  was  put  in  proper  working  order. 

August  1, 1899,  $200  was  allotted  for  repjairing  the  torpedo  materiil 
and  for  examining  and  cleaning  the  electrical  instruments  pertaining 
to  the  said  material.  A  special  report  as  to  this  work  and  the  condi- 
tion in  which  the  electrical  instruments  were  found  upon  examination 
was  made  on  September  22,  1899. 

The  exterior  of  the  fire  commander's  station  was  found  to  be  badlj 
in  need  of  painting,  and  $50  was  provided  by  special  allotment  on 
January  23, 1900,  and  the  outer  tower  and  the  instrument  shelter  were 
given  a  coat  of  paint  in  February  last. 

The  allotment  of  $500  for  work  on  the  mortar  battery  is  referred  to 
in  the  report  for  that  work. 

Under  an  allotment  of  $150  made  April  6,  1900,  a  harbor  chart  for 
this  point  was  drawn  in  accordance  with  the  instructions  issaed  in 
relation  thereto,  and  the  tracing  submitted  June  13,  1900. 

On  June  18,  1900,  $1,000  was  allotted  for  preserving  and  repairing 
the  submarine  material  at  this  place  during  the  fiscal  year  1901,  and 
on  June  27,  1900,  $36  was  allotted  to  be  applied  to  providing'  and 
placing  shelters  for  six  hygrometers  for  the  works  which  have  been 
turned  over  to  the  troops. 

Money  statement. 

July  1,  1899,  balance  unexpended $2, 135. 59 

June  30,  1900,  aggregate  of  allotments  during  fiscal  year 1, 936. 59 

4,072.18 

July  1,  1899,  amount  withdrawn $0. 59 

June  30,  1900,  amount  expended  during  fiscal  year 2, 992. 82 

2,993.41 

July  1,  1900,  balance  unexpended 1,078,77 

July  1,  1900,  outstanding  liabilities 46.15 

July  1,  1900,  balance  available 1,032.02 

Fort  Wool^  Va, — ^This  work  unites  with  Fort  Monroe  in  closing  the 
sea  approach  to  Hampton  Roads,  being  located  on  the  opposite  side  of 
the  channel  from  that  work  and  crossing  its  fire  with  it. 

Fort  Wool  is  an  inclosed  casemated  tort.  It  was  begun  in  1818  by 
forming  an  artificial  foundation  of  stones  of  random  sizes  unloaded 
upon  a  10-foot  shoal,  selected  as  the  site  of  the  work.  When  the  scarp 
walls  and  piers  had  reached  a  height  to  include  the  lintels  of  the  lower 
tier  of  embrasures,  settlement  began,  and  work  was  stopped  after  piling 
a  quantity  of  stone  upon  the  wafe  sufficient  to  bring  upon  the  founda- 
tion a  pressure  somewhat  exceeding  that  of  the  finished  work. 

The  work  of  construction  was  resumed  in  1868,  and  when  it  was  sus- 
pended fifty -two  casemates  of  the  lower  tier,  with  iron-throated  embra- 
sures, were  finished  and  readjr  for  guns.  On  the  second  tier,  the  scarp 
walls  and  piers  of  those  portions  of  the  work  bearing  on  the  channel 
had  reached  nearly  to  the  height  of  the  embrasure  lintels,  the  embra- 
sure irons  had  been  set,  and  tne  floors  of  most  of  the  casemates  paved 
On  the  gorge  faces  very  little  work  had  been  done. 

There  is  a  quantity  of  public  propjerty,  such  as  building  material,  etc, 
stored  in  the  fort.     A  fort  keeper  is  in  charge  of  the  public  property. 

The  fort  has  remained  in  the  charge  of  a  custodian  during  the  year. 
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Money  statement, 

July  1, 1899,  balance  unexpended $625. 24 

June  30, 19()0,  amount  expended  during  the  fiscal  year 562. 50 

July  1, 1900,  balance  unexpended 72. 74 

July  1, 1900,  outstanding  liabilities 72. 74 


3K. 

DEFENSES  OF  THE  COAST  OF  NORTH  CAROLINA. 

Officer  in  charge,  Capt.  E.  W.  Van  C.  Lucas,  Corps  of  Engineers; 
assistant,  Lieut.  Earl  I.  Brown,  Corps  of  En^neers,  until  September 
6,  1899;  Division  Engineer,  Cdi.  Peter  C.  Ifams,  Corps  of  Engineers. 

Defense  of  entrance  to  Beaufort  Harbor. — No  work  was  done  during 
the  year. 

Reservation  ai,  Southport. — No  work  was  done  during  the  year. 
New  fences  and  minor  repairs  to  building  are  needed,  "fiie  building 
has  been  used  for  office  and  storage  purposes,  as  heretofore. 

The  suits  for  possession  of  the  reservation  or  parts  thereof,  referred 
to  in  last  Annual  Report,  are  stQl  pending. 

Defense  of  mouth  of  Cape  Fear  Rwer, — At  the  beginning  of  the 
fiscal  year  work  was  m  progress  on  the  emplacements  for  eight  12-inch 
moi'tars,  and  the  torpedo  storehouse  was  nearly  completed.  The  mor- 
tar emplacements  have  been  completed  and  carriages  and  ^uns  mounted, 
and  the  battery  needs  only  the  mstallation  of  the  electric  tiring  appa- 
ratus before  turning  over  to  the  garrison.  The  two  emplacements  for 
5-inch  rapid-tire  guns  are  in  the  same  condition  as  last  year,  awaiting 
armament. 

An  ammunition  lift  for  4.7-inch  rapid-fire  gun  was  purchased  and 
installed  and  is  reported  .by  the  post  commander  as  aole  to  supply 
ammunition  faster  than  it  can  be  used.  This  lift  is  a  double  platform, 
working  on  an  endless  chain  and  operated  by  a  crank.  It  is  similar  to 
the  lift  installed  for  the  same  style  gun  near  Baltimore,  excepting  that 
each  platform  is  arranged  for  two  complete  charges  instead  of  one, 
and  the  height  of  lift  is  20.15  feet. 

With  allotments  from  the  appropriation  for  * 'Preservation  and  Repair 
of  Fortifications,"  considerable  work  of  improvement  and  repair  has 
been  done  on  the  different  batteries,  including  releveling  8-inch  guns 
and  improving  drainage  system  of  the  8-inch  battery.  The  original 
drainage  system  consisted  of  vertical  pipes  from  floor  levek  to  the 
sand  beneath,  and  has  proved  unsatisfactory  and  unreliable  to  such  an 
extent  as  to  be  a  source  of  frequent  complaint.  Authority  was  obtained 
from  the  Chief  of  Engineers  for  the  installation  of  a  positive  drainage 
system,  with  outlet  outside  of  the  batteiT,  and  at  the  same  time  the 
sills  of  the  outer  doors  at  the  magazine  level  were  raised,  and  corru- 
gated iron  roofs  placed  over  platforms  outside  of  ammunition  lifts  at 
upper  level  to  stop  the  entrance  of  rain  water  during  driving  storms. 
Finally,  to  prevent  the  stoppage  of  drainpipes  by  sand  from  the  slopes 
joining  the  terreplein'and  the  lower  level  outside  of  magazines,  which 
slopes  were  originally  turfed,  the  turfing  was  replaced  by  concrete 
revetments,  resulting  in  improved  appearance  and  stoppage  of  the 
ENG  1900 57 
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sand  movement.  As  a  result  of  this  work  the  drainage  system  f« 
this  battery  Is  now  in  satisfactory  condition,  Jtlthough  leakage  througi 
cracks  has  not  yet  been  stopped;  and  it  will  probably  be  necessary  to 
cover  all  the  exposed  top  surfaces  of  the  concrete  with  a  thin  layer  d 
asphalt  pavement  similar  to  that  successfully  used  in  the  defenses  oi 
the  Delaware  River. 

Concerning  leakage. — At  the  mortar  battery  (the  last  built  at  this 
locality)  the  concrete  was  placed  in  horizontal  layers  about  8  inches 
thick,  each  course  being  slightly  higher  in  the  center  than  at  the  outer 
walls,  in  order  that  if  horizontal  cracks  should  develop,  the  tendency 
would  be  for  them  to  follow  natural  cleavage  lines  and  drain  to  tbe 
outside.  Such  natural  horizontal  cleavage  planes  are  believed,  in  addi- 
tion, to  have  a  tendency  to  break  the  continuity  of  vertical  cracks. 
The  top  surfaces  of  this  battery  were  covered  with  sand  and  were  also 
covered  with  a  thin  coating  of  asphalt  applied  with  a  brush.  To  the 
present  time,  about  one  year  after  completion  of  concrete,  no  leakage 
m  this  battery  has  been  noticed. 

The  experience  at  this  place  indicates  that  leakage  can  best  be  pre- 
vented by  external  treatment,  it  being  found  easier  to  prevent  the 
water  entering  the  concrete  mass  at  the  outside  than  to  take  care  of  it 
after  it  enters,  and  such  outside  treatment  should  extend  not  only  to 
the  concrete  mass  in  the  traverses  and  over  magazines,  but  albo  to  the 
platform  itself,  either  on  the  top  surface  or  immediately  below.  Atten- 
tion is  invited  to  the  device  for  stopping  cracks  by  cutting  scores  in 
concrete  and  covering  with  sheet  lead,  etc.  This  originated  with 
Superintendent  Schuster,  in  local  charge  of  construction  work,  and  is 
explained  in  his  detailed  report  submitted  herewith.  It  has  been 
recently  tried  and  has  so  far  proved  very  successful  for  local  applica- 
tion to  well-defined  cracks. 

The  condensation  problem  has  not  been  satisfactorily  solved,  although 
the  indications  are  that  in  the  emplacements  at  this  point  it  may  to  a 
great  extent  be  checked  by  the  construction  of  false  ceilings  and  walls 
with  insulating  air  space  separating  them  from  the  concrete  mass.  No 
arrangements  whatever  were  made  for  blowers,  and  their  eflfectiveness 
has  not  been  determined  here.  In  the  mortar  battery  the  ceiling 
beams  in  the  eastern  and  middle  traverses  were  so  set  as  to  expose  their 
lower  flanges,  and  there  is  always  more  condensation  on  the  metal  than 
on  the  intervening  concrete  surfaces.  In  the  western  traverse  the 
beams  are  completely  buried,  and  the  condensation  is  considerably  less. 

Damage  iy  storm, — ^The  heavy  gale  of  October  30-31, 1899,  did  seri- 
ous damage  at  the  fort,  as  explained  in  report  of  November  27, 1899, 
printed  as  House  Ex.  Doc.  No.  204,  Fifty -sixth  Congress,  first  session, 
copy  of  which,  and  indorsements  thereon,  is  hereto  appended. 

liy  act  approved  May  25,  1900,  $150,000  was  appropriated  for  a  sea 
wall  and  fill,  and  at  the  end  of  the  fiscal  year  a  project  for  the 
expenditure  of  this  money  had  been  submitted  and  will  be  carried 
into  eflfect  as  rapidly  as  possible  after  its  approval  by  the  Secretary 
of  War. 

Two  sheets  of  drawings,  showing  ammunition  hoist  for  4.7-inch 
rapid-fire  gun  and  details  of  construction,  are  submitted  herewith. 

All  work  done  at  this  locality  during  the  year  has  been  in  local 
charge  of  Supt.  Charles  Schuster,  whose  detailed  report  is  submitted 
herewith. 
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Money  stateTnents. 

NATIONAL  DBFBN8B. 

Twdve-inch  emplacements. 

Jaly  1, 1899,  balance  unexpended $66. 30 

June  30, 1900,  amount  expended  during  fiscal  year 21. 40 

July  1,1900,  balance  unexpended 44.90 

July  1, 1900, outstanding  liabilities 44.90 

One  8-iiich  emplacement. 

July  1, 1899,  balance  unexpended : $22. 50 

July  1, 1900,  balance  unexpended 22. 50 

July  1, 1900,  outstanding  liabilities 22. 50 

ImtaUing  ammunition  lift  in  4'7-inch  rapid-fire  emplacement. 

June  30, 1900,  amount  allotted  during  fiscal  year $600. 00 

June  30, 1900,  amount  expended  during  fiscal  year 473. 36 

July  1, 1900,  balance  unexpended 126.64 

July  1, 1900,  outstanding  liabilities , 32. 33 

July  1 ,  1900,  balance  available 94. 31 

Mounting  eight  l^-inch  mortars  and  carriages. 

July  1, 1899,  balance  unexpended $1, 896. 10 

June  30, 1900,  amount  expended  during  fiscal  year 1, 789. 72 

July  1, 1900,  balance  unexpended 106. 38 

July  1, 1900,  outstanding  liabilities 12. 00 

July  1, 1900,  balance  available 94.38 

Mounting  tvx)  l£-inch  guns. 

July  1, 1899,  balance  unexpended $186. 47 

June  30, 1900,  amount  expended  during  fiscal  year 186. 47 

Emplacements  for  two  5-inch  rapid-fire  guns. 

July  1, 1899,  balance  unexpended $953. 21 

June  30, 1900,  amount  expended  during  fiscal  year 383. 92 

July  1, 1900,  balance  unexpended 569. 29 

July  1, 1900,  outstanding  liabilities 3. 60 

July  1, 1900,  balance  available 565.69 

Installing  storage  battery  in  8-inch  gun  battery. 

July  1,  1899,  balance  unexpended $191. 95 

June  30,  1900,  amount  expended  during  fiscal  year 191. 95 

Mortar  battery, 

July  1,  1899,  balance  unexpended $16,258.27 

June  30,  1900,  amount  expended  during  fiscal  year 15, 855. 68 

July  1,  1900,  balance  unexpended 402.59 

July  1,  1900,  outstanding  liabilities 91.60 

July  1,  1900,  balance  available 3ia99 
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Omtrad  work — S-inch  empUicemerUs. 

July  1,  1899,  balance  unexpended ^262.22 

June  30,  1900,  amount  expended  during  fiscal  year 25I.S1 

July  1,  1900,  balance  unexpended 10.41 

July  1,  1900,  outstanding  liabilities 10. 41 

TORPBDOKS  FOR  HARBOR  DEFENSE. 

Alterations  in  mining  casemate, 

July  1,  1899,  balance  unexpended $1. 50 

June  30,  1900,  amount  expended  during  fiscal  year 1.50 

Torpedo  storehouse. 

July  1,  1899,  balance  unexpended $1, 388. 36 

June  30,  1900,  amount  expended  during  fiscal  year 1, 388. 26 

Cable  tank, 

July  1,  1899,  balance  unexpended $153. 98 

June  30,  1900,  amount  expended  during  fiscal  year 153.98 

PRBBERVATION  AND  REPAIR  OF   FORTIFICATIONS. 

July  1,  1899,  balance  unexpended.  $961.56;  allotted  since,  $2,225 $3, 186. 56 

June  30,  1900,  amount  expended  auring  fiscal  year 1,  386. 21 

July  1,  1900,  balance  unexpended 1,  80a  35 

July  1,  1900,  outstanding  liabilities 246.12 

July  1,  1900,  balance  available l,5f>4.23 

SEA  WALL,    FORT  CASWELL,   N.   C. 

June  30,  1900,  amount  appropriated  by  act  May  25,  1900 $150,  OOa  00 

June  30,  1900,  amount  expended  during  fiscal  year 26. 32 

July  1,  1900,  balance  unexpnded 149, 973. 6S 

July  1,  1900,  outstanding  liabilities 92. 17 

July  1,  1900,  balance  available 149,881.51 

SUPPLIES  FOR  BEACOAlSrr  DEFENSES. 

June  30,  1900,  amount  allotted  during  fiscal  year $700. 00 

July  1,  1900,  balance  unexpended  and  available 700.00 


I 


report  of  capt.  e.  w.  van  0.  lucas,  corps  of  engineers,  upon 
storm  at  fort  caswell,  n.  0. 

United  States  Engineer  Office, 

Wil/rrdngton^  N.  C.yNoveinber  27^  1899. 

General:  In  compliance  with  telegram  from  your  office,  dated  the 
2d  instant,  I  have  the  honor  to  submit  the  following  detailed  report  of 
damage  by  the  storm  of  October  30  and  31  at  Fort  Caswell,  N.  C.,  and 
the  work  of  repair  and  protection  rendered  necessary  in  consequence. 

During  Octooer  30  the  wind  blew  hard  from  the  northeast,  continu- 
ing until  early  the  next  morning,  when  it  shifted  suddenly  to  the  south- 
east and  blew  with  great  violence  from  that  direction  for  several  hours 
later. 
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The  damage  was  apparently  done  by  the  water  forced  over  the  beach 
by  this  southeast  wind. 

On  the  accompanying  blue  print  No.  1*  is  approximately  shown,  by 
yellow  shading,  the  area  above  ordinary  high-water  line  overflowea 
during  the  storm,  the  ovei-flowed  area  extending  west  of  Battery  Shijpp 
for  a1x)ut  half  a  mile  beyond  the  area  shown  on  the  blue  print  Tne 
map  shows  probably  less  than  the  actual  area  submerged,  the  shading 
being  limited  by  the  10-foot  contour,  whereas  marks  on  buildings  indi- 
cate an  extreme  high-water  level  of  10.7  feet,  making  a  rise  of  over  6 
feet  above  ordinary  high-water  level.  The  wave  action  extended  in 
places  as  high  as  the  12-foot  level,  the  adopted  building  level  for  forti- 
tication  work  on  the  post. 

This  map  illustrates  how  seriously  the  available  area  of  the  post  was 
reduced. 

In  detail,  the  damage  due  directly  to  this  storm  is  as  follows: 

Communications  were  rendered  completely  unserviceable,  the  rail- 
road being  cut  through  in  five  places  and  obliterated  west  of  Battery 
Bagley;  lie. wagon  road  destroyed  in  two  places  and  obliterated  west 
of  Battery  Bagley;  the  old  wharf  seriously  damaged,  and  the  new 
wharf  cut  off  from  land.  * 

This  destruction  of  communications  constitutes  a  most  serious  feature 
of  the  damage,  as  the  batteries  generally  were  cut  off  from  each  other 
and  from  the  wharves,  and  several  days  were  required,  even  with  the 
considerable  organized  engineering  party,  which  ordinarily  would  not 
be  present,  to  restore  to  working  condition  the  railroad  alone  between 
the  new  wharf  and  Battery  Bagley.  Had  need  arisen  for  the  transpor- 
tation of  projectiles  or  other  heavy  material,  the  post  would  have  been 
almost  helpless  for  nearly  a  week. 

Other  damage  includes  the  washing  away  of  much  of  the  embankment 
around  the  cable  tank;  cutting  away  about  10  feet  thickness  of  pampet 
at  Battery  Shipp;  cutting  into  the  advanced  comer  of  parapet  at  mt- 
tery  Bagley;  flooding  of  magazines  in  Battery  Swift,  through  drain- 
age sump  holes,  to  a  depth  or  several  inches;  and  the  development  of 
cracks  in  Battery  Caswell,  indicating  a  settling  forward  of  the  parapet 
and  a  probable  disturbance  of  the  platform  level.  Many  wooaen 
buildings  of  more  or  less  importance  were  damaged  to  a  greater  or 
less  extent. 

A  very  serious  feature  is  the  removal  by  the  storm  of  a  very  large 
quantity  of  sand  wherever  the  water  reacned,  resulting  in  a  recession 
of  the  high-water  line  about  60  to  200  feet  and  a  general  reduction  of 
level  over  the  shaded  area.  The  entire  post  is  in  consequence  liable  to 
still  more  serious  damage  in  the  event  of  a  similar  storm. 

The  railroad,  wagon  road,  parapet,  etc.,  can  be  restored  for  about 
$5,000;  but  they,  together  with  the  post  generally,  would  be  liable  to 
worse  damage  in  the  event  of  another  similar  storm. 

Decidedly  the  best  remedy,  which  1  strongly  recommend,  is  the 
construction  of  a  sea  wall  and  the  filling  of  all  interior  low  places  to 
the  12-foot  level. 

A  sea  wall  6,600  feet  long,  located  as  indicated  on  the  blue  print 
No.  2,  constructed  according  to  sketch  plan  thereon,  can  be  built  for 
about  $60,000,  and  a  sand  embankment  in  rear,  about  200  feet  wide, 
for  about  $86,000  more.  The  interior  fill  would  cost  perhaps  $66,000 
additional. 

*  Not  printed. 
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The  resulting  available  area  would  be  none  too  large  to  properly 
accommodate  the  full  garrison  of  three  batteries  necea^^ry  to  properly 
man  the  post  with  its  present  armament  and  equipment 

I  would  also  recommend  the  construction  of  a  new  wharf,  as  shown 
on  blue  print  No.  2*,  to  replace  the  present  two.  The  old  wharf  is 
unsafe  and  of  little  use  without  extensive  repairs.  The  new  wharf  is 
on  unprotected  piles,  now  partially  destroyed  by  the  teredo,  and  mu^ 
be  entirely  renewed  in  about  a  year,  and  the  location  of  botii  wharves 
is  so  exposed  that  landings  can  not  be  made  in  rough  weather.  The 
proposed  location  is  better  protected  than  any  other  on  the  post  where 
the  channel  can  be  maintained  without  dredeing. 

Finally,  I  would  recommend  a  radical  change  in  the  location  of 
communications,  to  new  lines  shown  on  blue  print  No.  2,  at  an 
approximate  cost  of  $15,000  for  railroad  and  $5,000  for  wagon  road, 
the  former  to  have  50-pound  rails  and  the  latter  6  inches  of  broken 
stone  and  4  inches  of  shell; 

Such  a  change  will  result  in  a  railroad  in  close  touch  with  batteries 
and  storehouses  where  most  needed  for  heavy  traffic,  while  the  wagon 
road  will  pass  along  the  rear  of  the  post  as  remote  as  possible  fn>m 
all  batteries  and  in  the  best  location  for  ordinary  needs  of  the  post 
Assuming  such  a  change  in  the  location  of  communications,  the  post 
copamander  and  I  have  worked  up  what  seems  to  us  the  best  possible 
arrangement  for  the  various  buildings  on  the  post,  as  shown  by  the 
rectangles  marked  A,  B,  C,  and  D. 

This  will  result  practically  in  ixinning  the  line  of  railroad  approxi- 
mately along  the  ooundary  between  the  areas  allotted  for  lotteries 
and  for  post  purposes,  and  will  give  what  seems  to  be  the  most  con- 
venient arrangement  of  the  post  Such  a  plan  can  be  carried  ont  as 
funds  are  allotted  for  the  construction  of  new  buildings  without  inter- 
fering with  those  now  in  use. 

It  LS  Realized  that  the  approximate  estimates  herein  submitted  are 
very  large  and  that  an  allotment  can  not  be  made  without  serious  con- 
sideration, but  in  my  opinion  the  situation  is  a  serious  one,  and  the 
proposed  remedy,  especially  as  to  a  sea  wall  and  embankment  in  rear, 
IS  believed  to  be  the  only  method  by  which  reasonable  security  can  be 
assured  for  the  expensive  works  and  armament  already  in  place,  and 
such  others  as  will  be  needed  to  complete  the  post.  The  Engin^^r 
Department  has  already  expended  on  this  post  nearly  half  a  million 
dollars,  and  the  Ordnance  Department  about  as  much  more,  and  the 
plain  question  that  must  now  be  faced  is  whether  or  not  an  additional 
expenditure  of  $150,000  to  $200,000  should  be  made  to  secure  the 
works  already  constructed  from  damage  by  storm. 

It  is  not  understood  that  the  entire  expense  should  be  borne  by  the 
Engineer  Department,  as  all  of  the  interior  fill  is  apparently  within 
the  jurisdiction  of  the  Quartermaster's  Department,  wnich  should  abo, 
it  is  thought,  build  the  new  wharf  and  wagon  road. 
Very  respectfully, 

E.  W.  Van  C.  Lucas, 
Captcmi^  Corps  of  Engineers^  U.  S.  A^ 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  Eifiglneefrs^  U.  S.  A.^ 

Washington^  D.  C. 

•  Not  printed. 
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[Fint  indorsement] 

U.  S.  Engineer  Office, 
Baltimore^  Md.^  November  £9j  1899. 
Respectfully  submitted  to  the  Chief  of  Engineers,  U.  S.  A. 

Petee  C.  Hains, 
Colonel^  Corps  of  HmgineerBy  U.  S.  A., 
lyimsion  Engineer^  Southeast  Dmmon. 

[Second  indorsement] 

Office  Chief  of  Engineers, 

U.  S.  Army, 

December  «,  1899. 

Respectfully  submitted  to  the  Secretary  of  War,  through  the  Quar- 
termaster-General, United  States  Army. 

A  tropical  storm  of  unusual  viohnce  along  the  South  Atlantic  coast 
during  the  latter  part  of  October,  1899,  caused  extensive  damage  to 
public  interests  on  the  military  reservation  at  Fort  Caswell,  at  the 
mouth  of  the  Cape  Fear  River,  North  Carolina.  Upon  this  reservation 
are  located  the  modern  defenses  designed  for  the  protection  of  the 
Cape  Fear  River  and  the  port  of  Wilmington,  N.  C.  In  the  report 
herewith,  Captain  Lucas  sets  forth  in  detail  the  nature  of  the  damage 
sustained  and  the  remedies  proposed  by  him  for  protecting  the  reserva- 
tion against  future  storms  of  like  character. 

Owing  to  their  location  upon  the  highest  grounds,  the  newly  con- 
structed batteries  appear  to  have  escaped  serious  injuries,  the  dam- 
ages being  confined  principallv  to  the  communications,  buildings,  and 
wnarf .  Owing  to  the  low  andf  exposed  site,  the  possibility  of  danger 
from  severe  storms  has  for  some  time  been  recognized  by  the  Engi- 
neer Department,  and  the  construction  of  a  sea  wall  for  the  protection 
of  the  reservation  has  been  under  considemtion.  The  storm  of  last 
October  emphasizes  the  necessity  for  mdical  measures  if  the  various 
public  interests  on  the  resei'vation  are  to  be  maintained  and  guarded. 

The  item  of  first  necessity  is  a  stable  sea  wall,  inclosing  the  exposed 
portions  of  the  site  and  carried  to  such  a  height  as  to  prevent  flood- 
ing of  the  reservation  by  extraordinary  storm  tides,  until  the  site 
has  been  thus  protected  all  public  improvements  of  every  character 
will  be  in  cx>nstant  danger.  Captain  Lucas  estimates  the  cost  of  a 
suitable  sea  wall  at  $60,000,  and  of  the  filling  required  behind  the  sea 
wall,  and  for  low  places  in  the  reseiTation,  at  $100,000.  The  former 
work  pertains  properly  to  the  Engineer  Department  and  the  latter  to 
the  Quartermaster's  Department,  but  for  purposes  of  economical 
execution  it  is  desirable  that  the  entire  worjc  should  be  executed  by  a 
single  bureau.  The  value  of  the  engineer  work  and  ordnance  property 
already  on  the  reservation  approximates  $1,000,000,  and  it  is  under- 
stood that  heavy  expenditures  will  be  required  of  the  Quartermaster's 
Department  for  the  accommodation  of  the  permanent  garrison.  There 
are  no  funds  at  present  at  the  disposal  oi  this  oflice  for  undertaking 
any  portion  of  the  work  outlined,  and,  as  the  matter  is  urgent,  it  is 
recommended  that  the  attention  of  Congress  be  invited  to  the  subject, 
with  request  for  a  special  appropriation  of  $160,000,  to  be  expended  in 
constructing  a  sea  wall  ana  for  filling  in  at  the  reservation  of  Fort 
Caswell  for  its  protection. 

John  M.  Wilson, 
Briff.  Gen.^  Chief  of  Jl^n  ameers., 

u.  /S.  Army. 
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[Thlid  Indonement.] 

War  Department, 
Quartermaster-General's  Office, 

Washington^  December  5,  1899. 

Respectfully  submitted  to  the  honorable  the  Secretary  of  War,  con- 
curring in  the  recommendation  of  the  Chief  of  Engineers,  that  the 
attention  of  Congress  be  invited  to  the  low  and  exposed  site  and  tiie 
possibility  of  danger  from  severe  storms  at  Fort  CaswelL,  North 
Carolina,  with  request  for  a  special  appropriation  of  $160,000,  to  be 
expended  in  constructing  a  sea  wall  ana  for  nlling  in  at  the  reservation. 

As  the  sea  wall  would  necessarily  be  constructed  by  the  Engineer 
Department,  it  would  seem  better  that  all  the  work  should  be  done  by 
that  Department.  In  view  of  the  urgency  of  this  work,  and  the  neces- 
sity^ for  preparing  the  site  for  necessary  buildings  as  soon  as  possible, 
it  IS  furtner  recommended  that  in  case  of  favorable  action  by  Congress 
the  funds  be  made  available  from  the  date  of  the  passage  of  the  act 
appropriating  them. 

M.  I.  LUDINGTON, 

Quartermaster' Oeneral^  U.  S,  A. 


BBPOBT  OF  MR.    CHARLBS  SCHUSTER,   SUPBRINTRNDENT. 

Preservaticm  and  repair  of  fortifications, — ^The  following  pepairs  and  alterations  were 
made  at  the  8-inch  battery: 

The  8-inch  disappearing  rifles,  Nos.  1,  2,  and  3,  being  reported  as  considerably  out 
of  level,  authority  was  granted  to  relevel  these  guns. 

Gun  No.  1  was  lifted  out  of  the  trunnion  bed  and  supported  on  blocking,  as  was 
also  the  carria^,  to  a  sufficient  height  to  allow  the  adjusting  and  releveli^  of  tbe 
base  ring  and  the  renewing  of  the  cement  grouting  under  the  ring. 

This  carriage  is  of  the  model  1896. 

After  the  cement  ^uting  was  sufficiently  hardened  the  gun  and  carriage  were 
again  lowered  and  adjusted. 

Guns  Nos.  2  and  3  having  carriages  of  model  of  1894  were  releveled  by  means  of 
the  leveling  screws  on  the  base  ring  and  the  traverse  circles  entirely  taken  up  and 
releveled. 

Owing  to  the  settlement  of  this  battery  all  of  the  guns  mounted  there  will  have  to 
be  entirely  dismounted  and  readjusted  when  settlement  stops. 

The  cost  of  this  work  was: 

For  Gun  No.  1 186.82 

For  Gun  No.  2 29.65 

For  Gun  No.  3 25.35 

Total 141.82 

The  drainage  in  this  battery  leading  through  pipes  placed  in  the  floors  to  the  sand 
below  proved  insufficient.  Letter  of  the  Cflef  of  Engineers,  dated  August  22, 1899, 
granted  authority  to  apply  certain  remainders  of  divers  allotments  to  we  improve- 
ment of  the  drainage  system  of  this  battery.  Consequently  an  entire  new  drainage 
system  was  laid,  lines  of  6-inch  terra-ootta  pipe  being  laid  under  the  floors  and  lead- 
ing through  the  passages  and  shot  rooms  to  the  main  sewer  in  the  rear  of  the  battery, 
this  line  having  brancnes  leading  to  the  magazines,  shell  rooms,  pits  under  lifts,  and 
storerooms. 

The  new  system  works  satisfactorily. 

The  doorsills  of  the  outside  and.  inside  doors  were  raised  2  inches  each  to 
exclude  water  from  the  interior  of  the  emplacements,  which  formerly  entered  under 
the  doors  in  heavy  rains. 

Corrugated  iron  awnings  were  placed  over  the  lift  doors  on  the  gun  platforms. 
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The  cost  of  the  entire  work  authorized  by  letter  above  referred  to  was  charged  to — 

Installing  storage  battery $41.95 

Mounting  12-inch  guns 153.00 

Contract  work 251.31 

Preservation  and  repair 550.00 

Total ^ 996.26 

•  The  slopes  leading  from  the  terreplein  to  the  floors  of  this  battery  were  originally 
turfed.  In  heavy  rains  the  water  would  undermine  the  turfing  and  carry  the  sand 
to  the  lower  level  and  choke  the  sewers.  The  turfing  has  been  removed  and  the 
slopes  covered  by  a  layer  of  concrete  4  inches  thick.  This  has  obviated  all  previous 
trouble  caused  by  water  and  has  improved  the  appearance  decidedly. 
The  cost  oif  this  work  was — 

For  Emplacement  No.  2 $58. 63 

For  Emplacement  No.  3 45. 18 

For  Emplacement  No.  3 37. 94 

Total 141.75 

At  the  12-inch  battery  it  was  found  that  one  of  the  drains  leailing  from  the 
superior  slope  through  the  masonry  to  the  cisterns  in  the  rear  of  the  battery  had 
become  choked  and  could  not  be  cleaned.  Consequently  the  water  would  wash  out 
and  gully  the  parapet  in  front  By  authority  granted  in  letter  of  the  Chief  of 
Engineers,  dated  July  26,  1899,  this  was  remedied  by  putting  a  covered  drain  from 
the  superior  slope  through  the  parapet  to  the  foot  of  the  exterior  slope. 

The  cost  of  this  work  and  material  was  $28.26. 

Torpedo  material  has  been  cared  for,  the  instruments  examined,  carefully  cleaned, 
and  replaced  in  air-tight  cases. 

The  oil  engine  in  the  casemate  was  dismounted,  the  finished  parts  painted  with 
white  lead  and  tallow,  and  stored  in  boxes  in  the  torpedo  storehouse. 

Other  work  under  this  appropriation  has  consisted  of  placing  new  brass  hasps  and 
staples  and  new  heavy  padlocks  on  the  doors  of  the  8-mch  lottery,  making  minor 
repairs  to  trolley  blocks  and  lifts,  repairing  cracks  in  concrete,  and  other  repairs. 

installing  ammunition  lift  in  4-7 -inch  rapid-fire  emplacement. — ^The.  lift  is  a  double- 
platform  lift  similar  to  the  lift  installed  for  a  like  gim  at  Baltimore,  with  the  differ- 
ence that  the  lift  built  for  the  emplacement  at  this  post  was  widened  and  so  altered 
as  to  hoist  two  charj^es  of  shot  ana  shell  at  each  elevation  of  a  platform. 

Since  the  installation  a  trial  of  the  lift  was  made  by  the  commanding  oflScer  with 
the  regular  detachment  of  enlisted  men,  and  it  was  found  that  the  lift  supplies  more 
ammunition  than  can  possibly  be  used  in  the  same  time. 

A  drawing  of  the  lift  is  forwarded  herewith. 

The  c68t  has  been  as  follows: 

Cost  of  lift $335.00 

Cost  of  instalUng  lift 170.69 

Total 505.69 

A  temporary  wooden  house,  sliding  to  the  rear  on  iron  track  when  not  in  use,  has 
been  placed  over  the  hf  t.  This  should  be  replaced  by  a  more  permanent  one  of  sheet 
iron. 

Mounting  eight  1^-inch  steel  mortars. — At  the  beginning  of  the  fiscal  year  nearly  all 
mrts  of  seven  carriages  had  been  transported  to  the  site.  (See  Annual  Report  of  the 
Chief  of  Engineers  for  1899,  vol.  l,p.  856.) 

During  the  fiscal  year  the  mounting  of  the  eight  mortars  has  been  completed. 

The  total  cost  of  mounting  these  guns,  including  concrete  for  foundations,  was 
$2,025.52. 

Constructing  mortar  battery  for  eight  l£4nch  steel  mortars. — At  the  beginning  of  the 
fisoil  year  the  status  of  this  work  was  as  follows: 

The  masonry  in  the  battery  was  completed.  Floors  were  laid.  Trolleys  were 
placed.    Electric  service  was  installed. 

Four  mortar  pits  were  finished.  Windows  and  frames  were  finished.  Twenty-nine 
thousand  cubic  yards  of  sand  were  placed  in  parapet  and  1, 800  square  yards  of  turf- 
ing laid.  Piles  were  driven  and  cut  to  grade  in  the  remaining  4  pits  and  2  base  rings 
ready  to  be  concreted  in. 

The  western  lookout  was  completed. 

For  detailed  report  see  Annual  Report  of  the  Chief  of  Engineers  for  1899,  Part 
1,  page  854. 
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During  the  fiscal  year  this  battery  haa  been  completed. 

Below  is  an  itemized  list  of  the  cost  of  different  classes  of  work  for  the  completed 
battery: 


riant: 

Purchase , 

Repairs 

Maintenance. 
Transfer 


Total. 


Building  material: 

Lumber 

Cnished  granite 

Broken  stone 

lAiTge  broken  stone 

Portland  cement 

Rosendale  cement 

8and  for  concrete Cll. CO 

Delivery  of  all  material,  including  freight i      7,809. (j6 

Miscellaneous  material , 


Labor. 


12,196.26 
1,110.24 
3,802.70 


8,790.Q0 


Total 8,481.26 


Manufacture  of  concrete: 

Charging  and  running  mixer. 

Delivery  on  wall 

Placing  and  tamping 


1,767.10 
1,647.77 
2,150.47 


Total. 


5,465.34 


Plastering  and  floors. 

Making  forms 

Oranollthic  finish 

Pavements 

Brickwork 

Excavation 

Fill  in  parapet 

Turfing 

Electric  service 

Superintendence 

Expenses  of  steamer . 
Miscellaneous 


Total. 


1,069.85 

8,783.41 

532.43 

488.30 

529.91 

1,238.64 

7,176.61 

2,051.65 

5,133.24 

7,658.02 


4,875.58 


34,787.64 


MateriaL 


fl.260.9S 


1.200. 9S 


16, 
1, 

16. 
6, 


900.90 
444.61 
29a  22 
386. 2& 
977. 5fl 
324.01 


8,469.08 


50,191.60 


2.629.81 
143. 8S 


2,773.61 


Total  for  labor $57,464.84 

Total  for  material 54,228.20 


Total  cost  of  battery  completed Ill,  691. 04 

General. — All  footing  under  interior  walls  of  mortar  battery  were  increased  in 
width  to  such  dimensions  that  each  square  foot  of  foundation  under  the  traveres 
should  bear  an  equal  weight,  as  nearly  as  possible. 

All  forms  for  rooms,  including  ceilings,  were  put  on  the  footings  complete.  By 
this  means  the  concrete  for  the  narrow  walls  could  be  dump^  where  wanted 
directly  from  the  skipn,  thus  avoiding  handling  of  the  concrete  in  placing. 

During  the  construction  of  8-inch-rifle  batterjr  by  contract  work  at  this  post 
special  attention  was  paid  to  have  the  contractor  mix  the  concrete  as  dry  as  possiDle, 
27  to  37  gallons  of  water  being  used  per  cubic  yard,  the  quantity  of  water  being 
regulated  by  the  quantity  of  moisture  in  the  sand.  The  concrete,  after  being  placwi, 
waa  tamped  with  12-pound  tampers  until  water  appeared  on  the  surface.  After- 
wards, wnen  contemplated  changes  necessitated  the  removal  of  certain  parts  of  this 
structure,  the  vertical  cuts  through  the  concrete  revealed  the  fact  that  in  each  batch 
of  concrete  placed  the  stone  in  the  concrete  was  pounded  to  the  bottom,  bringing 
the  mortar  to  the  top,  so  that  the  face  of  the  cut  showed  alternate  strata  of  rock  ana 
mortar.  To  avoid  this  in  other  structures,  more  water  was  used  in  concrete,  the 
quantity  being  altogether  regulated  by  judgment,  the  guide  being  the  moisture  con- 
tained in  the  sand. 

After  a  heavy  rain  the  concrete  would  require  probably  50  per  cent  less  water  than 
it  would  in  hot,  dry  weather. 

At  all  times  the  mortar  in  the  concrete  was  about  of  the  consistency  of  mortar 
used  by  brick  masons.     Another  very  serious  objection  to  dry  concrete  is  the  ^t 
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that,  when  delivered  in  skips  to  the  site  by  rapidly  swinging  derricks  and  dumped 
from  a  height  of,  say,  6  or  8  feet,  the  loose  stone  in  the  concrete  will  roll  to  the  edges 
of  this  dimaped  heap,  the  mortar  remaining  in  the  center,  and,  unless  the  Imtch  is 
very  carefully  handled  and  partly  remixed,  this  loose  stone  at  the  edges  is  apt  to  be 
packed  in  the  wall  and  the  voids  between  the  stones  never  filled.  If  the  loaded 
skips  are  lowered  on  the  concrete  already  placed,  they  will  unhook  automatically, 
and  when  the  hoisting  engine  is  again  started  the  mass  of  concrete  will  slide  out  of 
the  skip  in  the  same  condition  as  it  came  out  of  the  mixer,  ready  for  leveling  and 
tamping.    Less  tamping  is  necessary. 

In  constructing  the  mortar  battery  great  care  waa  taken  to  make  each  layer  of 
concrete  about  8  inches  thick  and  to  carry  the  layers  continuously  all  around  the 
traverse.    The  boards  on  the  forms  formed  an  excellent  guide  for  this  method. 

Each  course  was  kept  an  inch  or  two  higher  in  the  center  of  the  structure,  sloping 
gently  to  the  outside  walls,  the  object  being  that  should  horizontal  cracks  develop 
afterwards  they  would  drain  to  the  outside.  Subsequent  developments  have  proved 
the  wisdom  of  this  method. 

In  placing  the  granolithic  finish  against  the  forms  for  outside  walls  it  was  found 
that  tamping  on  the  top  of  the  mass  only  would  leave  the  exterior  face  pitted  by 
small  bubbles.  This  was  effectually  remedied  by  using  a  stick  about  1  inch  by  2 
inches  by  2  feet  to  pack  the  mass  against  the  form,  letting  the  stick  penetrate  well 
toward  the  bottom  of  the  layer,  and  using  no  tampers. 

The  ceiling  beams  in  the  eastern  and  middle  traverses  of  the  mortar  batt^iry  are 
set  in 'the  concrete  so  that  their  lower  flanges  are  exposed  to  the  air.  The  beams  in 
the  western  traverses  are  buried  in  mortar,  those  in  the  smaller  rooms  and  powder 
magazines  having  their  lower  flanges  covered  by  2  inches  of  Portland-cement  mor- 
tar. The  beams  in  the  shell  rooms  were  placed  6  inches  above  the  ceiling  level  to 
allow  the  trollejr  beams  to  be  set  in  the  slots  or  recesses  left  in  the  ceiling.  (See  fig. 
1  on  accompanying  drawing. ) 

It  was  feared  that  there  would  be  a  plane  of  weakness  in  line  AB  of  insufficient 
strength  to  support  the  weight  of  the  body  of  concrete  marked  C.  To  reenforce 
this  a  lot  of  iron  barrel  hoops  obtained  from  Portland-cement  barrels  were  bent 
into  oval  shape  and  hooked  into  the  cement  mortar  while  still  soft.  They  were 
placed  as  close  as  possible,  say  6  to  8  per  square  foot,  and  the  concrete  above  the 
mortar  well  worked  into  the  hoops.  Special  care  was  also  taken  to  complete  this 
work  from  the  ceiling  forms  to  the  thickness  of  2  feet  in  the  same  day,  so  as  to 
procure  a  solid  structure  without  seams. 

The  difference  of  these  two  methods  is  well  illustrnted  in  this  battery.  While  in 
the  eastern  .and  middle  traverses  the  beams  are  dripping  with  moisture  on  warm 
days,  the  ceilings  in  the  western  traverse  are  dry.  That  the  strength  of  the  struc- 
ture is  sufficient  is  shown  by  the  fact  that  the  traverse  has  a  transverse  vertical  crack 
nearly  in  the  middle  of  the  traverse,  but  very  careful  examination  shows  not  the 
lea.st  sign  of  cracks  along  the  line  AB. 

As  soon  as  possible  all  forms  were  removed  while  the  concrete  was  still  moist. 
The  small  ridges  protruding  at  the  lines  of  joints  in  the  forms  were  scraped  off  and 
the  walls  coated  with  a  thin  grouting  of  Portland  cement.  Aiter  coating,  the  walls 
were  scraped  immediately  with  a  pla^^tering  trowel,  the  object  being  to  fall  all  small 
pits  and  iioles,  but  leaving  no  coating  in  the  wall  where  the  wall  was  smooth.  A 
light  finishing  touch  with  a  wet  brush  completed  the  finish,  which,  when  dry,  has 
the  appearance  of  a  plastered  wall,  without  having  a  coat  of  plaster  on  it  which 
woula  subsequentljr  peel  off. 

In  the  construction  of  the  foundations  for  mortars  the  following  methods  were 
employed :  The  outside  circular  forms  for  the  concrete  were  placed  before  the  bat- 
tery was  built,  the  pita  being  only  partly  excavated  and  the  staves  or  sheet  piling 
being  driven  18  inches  below  the  proposed  bottom  level  of  the  concrete.  After  the 
foundation  piles  were  driven  ana  final  excavation  started  it  was  found  that  when 
the  water  was  pumped  from  the  pit  the  outside  pre«<ure  was  too  great  (4  feet  head) 
and  would  break  through  under  the  staves.  Additional  planks  were  therefore 
driven  down  by  water  jet  8  feet  lower  than  the  old  forms,  the  upper  ends  being 
nailed  to  the  inner  face  of  the  original  forms.  This  answered  the  purpose.  The 
foundation  piles  were  then  sawed  off  at  the  required  grade.  The  base  ring  of  the 
mortar  carnage  was  move<l  in  position  over  the  pit  and  slimg  by  four  chains  to  two 
beams  laid  across  the  pit.  The  holding-down  lx)lts,  with  their  washers  attached, 
were  put  in  their  places  in  the  ring,  and  the  whole  was  then  put  in  exact  position 
and  approximate  level,  after  which  the  concrete  was  placed.  No  templets  for  bolts 
were  used.  A  steam  pump  with  3-inch  suction  was  used  to  keep  the  pit  free  of 
water.  When  the  placing  of  concrete  was  started  it  was  thought  that  the  placing 
of  the  first  concrete  against  the  forms  would  exclude  the  flow  of  water  from  the  pit. 
This  was  a  complete  failure,  because  the  water  would  break  through  the  concrete  in 
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small  streams,  washing  out  the  mortar  and  leaving  the  bare  stone.  The  concrete 
was  then  started  in  the  middle  of  the  pit  and  worked  spirally  toward  the  outside. 
A  good  solid  mass  of  concrete  was  the  result 

In  the  dividing  wall  of  the  rooms  desi^ated  on  the  type  drawing  for  mortar  bat- 
tery as  ''Dynamo  room"  and  "Relocating  room'*  a  two-flue  chimney  was  built, 
having  a  fireplace  in  each  room.  A  water  doset,  with  four  bowls  for  enlisted  men 
and  one  for  officers  and  one  urinal,  was  built  in  the  western  parapet,  with  door  and 
window  opening  through  the  retaining  wall. 

The  relocating  rooms,  dynamo  room,  and  closet  were  provided  with  ¥dndows 
3  by  4  feet 

^veral  forms  of  observing  stations  have  been  placed  in  the  batteries  of  this  poet, 
that  shown  on  the  accompanying  drawing  (fig.  2)  giving  best  satis&ction,  strictly  on 
account  of  convenience  to  olierver  and  enlarged  field  covered  by  the  instrument 

Cracks. — Every  emplacement  for  heavy  rifles  at  this  poet  has  developed  a  serious 
crack  in  the  gim  platforms  leading  from  over  main  entrance  across  the  platform  and 
along  the  breast  wall. 

These  crat'ks  seriously  impair  the  utility  of  the  shot  room  and  the  rooms  beyond  in 
the  line  of  the  cracks.  Numerous  expedients  were  tried  to  fill  these  cracks;  amon^ 
others,  they  were  cmlked  with  oakum,  filled  with  neat  cement  grout,  semiliquid 
white-lead  paint,  linseed  oil  boiled  to  a  viscous  consistency,  and  asphalt  dissolved 
in  naphtha.  All  of  these  methods  have  proved  to  l)e  failures,  more  or  less.  On  the 
one  hand,  liquids  or  semillauids  are  liable  to  be  al)sorl)ed  by  the  porous  concrete  until 
they  become  too  stiff  to  adjust  themselves  to  the  ever-varying  width  of  the  crack 
causeii  by  expansion  or  contraction  of  the  concrete.  On  the  other  hand,  certain 
mixtures  which  will  retain  their  fluidity  at  a  certain  temperature  will  congeal  at  low 
temperatures  when  the  cracks  are  lai^gest  and  fluidity  most  desirable  and  necessary. 
Solid  substances  will  not  answer  because,  the  crack  giving  a  plane  of  least  resistance, 
a  new  crack  will  always  develop  by  the  next  contraction,  when  the  contraction  is 
more  than  it  was  at  the  time  the  crack  was  filled.  Elastic  substances  will  lose  their 
elasticity  sooner  or  later  under  exposure  to  moisture  and  chemical  action  when  in 
contact  with  cement.  After  careful  study  of  the  subject  the  following  scheme  was 
applied  and  tried  and  found  to  be  a  perfect  success  so  far: 

A  score  or  channel  about  8  inches  wide  was  cut  in  the  platform  in  line  with  crack 
(see  accompanying  sketch,  fig.  3),  care  being  taken  in  cutting  the  score  to  have  the 
bottom  form  a  ridge,  the  apex  directly  over  the  crack  G.  At  the  beginning  of  the 
crack  this  apex  should  be  at  least  1  inch  below  the  level  of  the  platform  and  grad- 
ually descend  at  a  slope  of  about  1-100  imtil  an  outside  wall  is  reached.  After  this 
is  cut  out  the  debris  should  be  carefully  removed.  The  ridge  AB  may  be  smoothed 
with  a  light  coat  of  Portland-cement  mortar.  Then  a  coat  of  asphalt  dissolved  in 
naphtha  should  be  applied  with  a  brush.  A  sheet  of  lead,  F,  as  wide  as  the  original 
cut,  should  then  be  placed  and  shaped  over  the  ridge  and  carefully  and  closely  laid 
over  the  ridga  Should  the  crack  be  longer  than  the  length  of  lead  available,  other 
strips  of  lead  should  be  added  and  the  joints  soldered.  After  the  lead  is  in  place, 
take  two  round  iron  rods  one-half  inch  in  diameter  and  2  feet  long,  bent  at  one  end 
for  manipulating  (fig.  4).  and  place  them  in  the  angles  of  the  score  at  A  and  B,  after 
which  fill  and  tamp  witn  Portland-cement  mortar  mixed  fairly  dry  and  finished  on 
top  level  with  the  original  surface;  then  carefully  turn  the  rods  back  and  forth  on 
their  axes  by  means  of  the  bent  handles  and  carefully  withdraw  partly.  Continue 
to  place  the  mortar  until  the  outside  wall  is  reached,  when  the  rods  are  withdrawn 
completely.  Sooner  or  later  it  will  be  found  that  a  new  crack  will  develop  at  either 
DA  or  EB,  but  all  water  admitted  in  this  new  crack  will  be  carried  off  by  means  of 
the  little  drains  at  A  or  B,  leaving  the  original  crack  protected  and  dry. 

Cracks  in  angles  of  vertical  walls  and  platforms  may  be  treated  in  a  similar  manner, 
as  shown  in  fig.  5,  only  one  drain  being  used  in  this  instance.  Cracks  in  vertical 
face  walls  can  be  treated  as  shown  in  fig.  3,  but  it  will  be  necessary  to  place  a  wide 
smooth  board  over  the  score  as  a  form  to  hold  the  mortar,  as  the  mortar  must  be 
sufficiently  stiff  to  prevent  the  collapsing  of  the  drains  when  the  rods  are  withdrawn. 

Plant. — (For  details,  see  Annual  Report,  Chief  of  Engineers,  1899,  Part  I,  p. 
851.) 

All  material  was  delivered  at  the  wharf  on  floating  plant 

Stone  was  transported  partly  in  deck  scows,  but  chiefly  in  the  hold  of  the  large 
barge  which  had  been  a  barkentine,  having  a  capacity  of  over  600  tons.  The  differ- 
ence in  cost  of  unloading  was  about  2}  cents  per  cubic  yard  in  titvor  of  the  deck 
scows. 

Cement  was  brought  from  the  factory  in  schooner  cargoes. 

Storage  facilities  were  provided  for  7,000  barrels  of  cement  and  3,000  tons  of  broken 
stone.  This  permitted  the  delivery  of  material  in  cargo  lots  and  insured  enough 
reserve  material  to  avoid  stoppage  of  work  for  lack  of  material.    The  derrick  on 
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wharf  was  an  ordinary  stiff-l^  boom  derrick,  which  handled  about  250  tons  of  stone 
in  a  day  of  eight  hours. 

Grange  of  track  was  3  feet,  capacity  of  side-dumping  cars  2}  yards.  One  Porter 
locomotive^  9  by  14  inch  cylinders,  was  used  for  heavy  hauling,  and  another,  7  by 
12  inch  cyhnders,  for  light  hauling  and  on  temporary  tracks. 

The  stone  and  sand  bins  used  here  were  of  three  difiEerent  styles,  the  first  one, 
for  the  construction  of  the  8-inch  gun  battery,  having  a  capacity  of  800  tons  and  a 
single  tunnel  for  cars  underneath. 

About  75  feet  beyond  the  end  of  the  tunnel  was  the  mixing  apparatus,  two  cubical 
mixers  beinjj  used.  Between  the  mixers  and  the  tunnel  was  the  inclined  track, 
having  a  switch  to  allow  the  tunnel  cars  to  be  brought  to  mixers  Noe.  1  and  2, 
alternately.  This  arrangement  Vas  slow  and  unsatisfactory,  the  best  day's  work 
done  by  the  contractor  being  120  cubic  yards  in  ten  hours,  and  the  average  about  70 
yards. 

Another  objection  was  the  use  on  the  mixers  of  friction  clutches  on  the  intermedi- 
ate shafts.    They  frequently  broke  down  and  caused  various  delays. 

For  the  construction  of  the  12-inch  gun  battery  a  larger  stone  bin  was  built,  the  capac- 
ity being  3,000  tons  of  broken  stone.  This  Din  had  two  tunnels,  separated  from 
each  other  by  only  a  row  of  stanchions,  the  elevated  trestle  being  directly  over  the 
tunnels.  While  this  arrangement  was  a  vast  improvement  on  the  first,  it  necessitated 
a  considerable  amount  of  trimming  of  stone  in  the  bin  when  the  supply  was  low. 

An  independent  track  led  from  each  tunnel  direct  to  ttie  corresponding  mixer. 
The  same  mixers  were  used  on  this  work^  but  the  friction  clutches  and  sUitionary 
en^es  were  discarded  and  the  mixers  driven  by  a  double-drum  hoisting  engine. 

Fourteen-inch  belts  led  over  the  hoisting  drums,  which  were  la^ed  with  wood 
for  better  friction,  to  intermediate  shafts,  which  latter  were  gearea  to  the  mixer 
shafts  at  1  to  3i 

With  this  arrangement  the  mixers  were  under  the  perfect  control  of  one  man. 
The  maximum  output  was  increased  to  204  yards  in  ten  hours,  averaging  129  cubic 
yards  per  day. 

For  the  construction  of  the  mortar  battery  the  capacity  of  these  stone  bins  was  the 
same  (3,000  tons),  but  the  tunnels  below  the  line  were  spaced  far  enough  apart  to 
bring  the  tunnels  directly  under  the  dump  of  the  cars,  thus  avoiding  the  trimming 
in  the  bin.    A  sectional  drawing  of  this  arrangement  is  forwarded  herewith  (fig.  6. ) 

An  extension  of  the  stone  bin,  25  feet  long,  was  used  for  sand  bin,  and  beyond  the 
bulkhead  of  this  bin  was  the  platform  and  hoppers  for  cement. 

The  tunnel  cars  were  built  to  hold  the  necessary  quantity  of  material  to  make  1 
cubic  yard  of  concrete.  In  lowering  the  cars  they  would  first  receive  the  stone,  then 
the  sand,  and  finally  the  cement  This  would  put  the  cement  on  top  of  the  load, 
exposed  to  the  wind  and  liable  to  be  shaken  off  the  car  by  the  jolting  the  car  would 
receive  in  transit.  On  windy  days  the  cement  dust  would  blind  the  men  on  the 
mixer  platforms. 

It  would  have  been  a  fsa  better  arrangement  had  the  cement  platform  been  between 
the  sand  bin  and  the  stone  bin;  then  the  sand  would  have  covered  the  cement  in  the 
cars,  and,  at  least  in  a  measure,  mitigated  the  loss  of  cement  and  nuisance  of  blowing 
cement    The  cement  shed  was  built  close  to  and  parallel  with  the  stone  bin. 

The  arrangement  of  the  mixers  was  practically  the  same  as  that  used  for  the  12- 
inch  gun  battery.    The  maximum  day's  work  was  220  cubic  yards  in  eight  hours. 

The  derricks  used  were  the  ordinary  derricks,  with  masts  and  boom  72  feet  long. 
The  booms  were  swung  by  1-inch  ropes  operated  by  the  gypsy  heads  on  the 
hoisting  engine.  The  derrick  en«nes  were  Xid^rwood  double-drum,  8i-inch  by 
12-inch  double-cylinder  engines.  The  three  derricks  used  were  so  plac^  that  they 
covered  the  site  of  two  traverses  completely  and  partly  the  site  of  the  third  traverse. 
Four  derricks  would  have  been  better,  as  all  the  site  would  have  been  covered.  As 
it  was,  the  eastern  and  middle  traverses  were  built  first.  The  derricks  could  be 
worked  very  rapidly  and  permitted  the  placing  of  concrete  in  continuous  layers  all 
across  the  work  under  construction,  as  near  as  possible  in  the  manner  of  coursed 
masonry.  One  derrick  was  able  to  dispose  of  the  output  of  both  mixers,  while  the 
others  were  used  alternately  to  hoist  and  place  large  rubble  stone. 

A  well-equipped  shop  was  found  to  be  of  great  assistance  and  help  to  the  work. 
The  shop  used  here  was  equipped  with  a  good  forge,  full  set  of  blacksmith's  tools,  stocks 
and  dies,  drill  press,  brass  foundry,  emery  wheels;  and  under  a  shed  adjoining  the 
shop  a  Dandsaw  and  ripsaw  table.  A  small  engine  and  boiler  furnished  power  for 
the  blower  used  for  forge  and  foundry,  saws,  emery  wheels,  etc.  There  was  em- 
ployed permanently  ago(xL  blacksmith,  who  was  also  a  machinist  and  helper.  When 
no  blacksmith  work  was  to  be  done  the  men  would  work  on  casting  or  finishing  brass 
work.    In  this  way  all  metal  work  and  repairs  to  plant  were  done  on  the  work. 

For  the  circular  and  curved  forms  the  l^dsaw  was  of  great  use. 
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Drainage. — In  the  first 
through  S-inch  vitrified  ] 

subsequently  been  put  ii  .      .  ^         ..  .  „ 

"  Preeervation  and  repair  of  fortifications.")  All  batteries  built  subsequently  have 
positive  drainage  to  sewer.  Special  attention  was  paid  to  drainage  of  water  off  the 
floors  to  the  drain.  This  was  accomplished  by  raising  the  center  of  the  floor  so  that 
water  will  run  to  the  sides  of  the  floors,  where  a  small  gutter  3  inches  wide  and  from 
nothing  to  three-quarters  of  an  inch  deep  conducts  the  water  to  drains.  The  gen- 
eral slope  used  on  floors  was  1  on  100.  This  system  does  not  permit  the  water  to 
collect  in  the  middle  of  the  floor,  and  keeps  the  floor  dry  where  most  used. 

The  drains  from  the  mortar  pits  lead  by  a  common  pipe  to  a  manhole  in  the  rear 
of  each  group.  This  arrangement  necessitates  angles  in  the  line  of  drains,  and  it  has 
since  been  found  that  the  sand  which  is  blown  m  the  pits  is  afterwards  carried  by 
rain  water  into  the  drains,  choking  them.  A  light  rain  and  small  quantity  of  wat^ 
will  not  force  the  sand  through  the  drains  to  the  manhole,  but  a  heavy  rain,  and 
conseauently  a  good  head  of  water,  will  clear  them.  A  better  plan  would  probably 
have  been  to  place  the  manhole  in  the  center  of  the  gun  platform,  permitting  the 
use  of  shorter  drains  without  bends. 

Another  very  serious  trouble  is  caused  by  the  use  of  vitrified  pipe  leading  from 
the  open  drains  on  the  superior  slope  through  the  mass  of  masonry  to  the  cisterns  in 
the  rear. 

In  one  instance,  at  least,  the  line  of  pipe  was  broken  by  the  settlement  of  the 
battery,  thus  allowing  the  water  to  be  distri  Duted  through  the  cracks  in  the  masonry. 
This  drain  has  been  closed,  and  the  water  is  now  conducted  through  an  iron  pipe 
placed  against  the  masonry  on  the  outside. 

Lighting. — (See  Annual  Report,  Chief  of  Engineers,  1899,  Part  1,  p.  869.) 

All  batteries  are  lighted  by  electricity. 

The  current  is  conducted  from  the  central  station  by  overhead  bare  copper  wire  to 
the  batteries.  The  12-inch,  8-inch,  and  mortar  batteries  have  each  a  stora^  battew 
of  sufficient  capacity  to  light  the  battery  for  eight  hours.  The  interior  wiring  is  of 
insulated  wire  fastened  by  porcelain  cleats  to  the  interior  walls  and  conducted  from 
room  to  room  through  vitrified  pipe  placed  in  the  dividing  walls.  A  cast-iron  recep- 
tacle for  eac!h  lamp  is  placed  in  the  concrete  of  the  ceilmg.  Sixteen-candlepower 
lamps  are  used.  The  wiring  is  arranged  to  light  each  emplacenient  separately,  the 
magazines  and  shot  rooms  having  special  circuits. 

At  the  mortar  battery  a  line  of  6  inch  vitrified  pipe  through  the  entire  length  of 
the  front  retaining  wall,  84  feet  long,  carries  the  wires  from  one  traverse  to  the  nejct 
In  one  of  these  conduits  the  line  which  was  placed  in  the  pipe  was  found  missing. 
After  repeated  and  fruitless  efforts  to  get  the  wire  through,  a  large  rat  was  caught,  a 
light  cotton  string  tied  to  his  hind  leg,  and  the  rat  put  in  at  one  end  of  the  conduit 
Tne  rat  ran  about  halfway  and  stopped.  A  quantity  of  paper  was  put  in  the  pipe 
and  set  on  fire,  but  this  burned  the  string.  However,  the  end  of  tne  string  was  m 
reaching  distance,  so  that  the  rat  could  &  pulled  back  and  the  process  of  smoking 
repeatea,  this  time  the  string  being  covered  with  sand.  The  smoke  was  driven 
slowly  through  the  pipe  by  fanning.  This  forced  the  rat  through  the  pipe,  and  he 
was  foimd  hanging  at  the  other  end  of  the  conduit  By  means  of  this  light  string  a 
heavier  one  was  pulled  through,  and  finally  the  wires. 

Damage  by  storm. — On  October  30,  1899,  a  heavy  northeast  gale  blew  during  the 
afternoon  and  night  till  about  midnight.  Soon  after  midnight  the  gale  shifted  to 
southeast,  causing  a  heavy  sea  and  the  water  to  rise  to  10.7  feet  above  mean  low 
water. 

The  following  damage  was  done  to  reservation  and  batteries: 

The  old  wharf  was  covered  by  water  and  undermined  near  the  shore  end.  The 
railroad  and  all  connections  with  the  wharf  were  washed  away  for  several  hundred 
feet.    All  timbers,  coal,  enjjine  house,  and  everything  movable  or  floatable  were  lost 

The  new  wharf  was  left  m  good  condition,  except  that  the  shore  connection,  the 
railroad  embankment,  trestles,  and  the  railroad  washed  away  for  about  150  feet. 

Farther  up  the  line  of  the  railroad  were  several  washouts,  the  largest  and  woret 
being  near  tne  old  flood  gate;  beyond  the  mortar  battery  the  railroad  embankment 
was  completely  washed  away. 

The  wagon  road  from  the  wharf  to  the  torpedo  storehouse  was  ruined  and  partly 
washed  away,  a  large  washout  being  near  the  entrance  to  the  engineer  office.  Tlie 
embankment  of  the  railroad  between  officers'  quarters  and  the  hospital  was  more  or 
less  damaged  all  along,  the  worst  damage  being  near  the  culvert,  where  the  embank- 
ment was  completely  gone  for  75  or  100  feet,  fieyond  this  washout  the  embankment 
was  all  washed  away  to  the  flll  lately  made.  The  road  from  the  mortar  battery  to 
the  5-inch  battery  was  completely  gone  to  the  level  of  the  adjoining  land. 
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All  temporary  houses  on  the  reservation  belongmg  to  the  Engineer  Department 
were  wrecked. 

The  embankment  around  the  cable  tank  was  washed  completely  away  for  more 
than  half  its  len^h. 

The  parapet  of  the  mortar  battery  was  partly  washed  down  on  the  front  face. 

The  parapet  of  the  5-inch  battery  was  much  washed. 

The  large  derrick  at  the  mortar  battery  fell,  and  in  falling  struck  the  mortars  and 
broke. 

The  beach  broke  through  in  six  places,  and  everything  below  grade  of  twelve  was 
flooded,  washed,  and  damaged. 

The  launch  Daisy ^  which  was  lying  on  blocking  on  shore,  was  washed  down  the 
beach  and  sustained  slight  damage. 

A  considerable  loss  of  tools,  etc.,  was  sustained. 

As  soon  as  possible  after  the  storm  a  survey  of  the  reservation  was  made  and  map 
submitted. 

Since  then  the  railroad  and  wagon  road  have  been  repaired. 

The  parapet  of  the  5-inch  battery  has  been  restored  at  a  cost  of  $425,  this  amount 
being  taken  from  the  amount  allotted  for  constructing  this  battery  and  mounting  the 
gun  therefor. 

DEFENSES  OF  THE  COAST  OF  SOUTH  CAROLINA. 

Officers  in  charge,  Mai.  Ernest  H.  Ruffner,  Corps  of  En^neers,  until 
May  7,  1900,  and  Capt.  James  C.  Sanford,  Corps  of  Engineers,  since 
May  7,  1900;  assistant,  Lieut.  Edward  H.  Sehuts,  Corps  of  Engineers, 
until  October  16, 1899;  Division  Engineer,  Col.  reter  C.  Hains,  Corps 
of  Engineers. 

CHARLESTON  HARBOR,    SOUTH  CAROLINA. 

Mortar  hattery,  — For  history  prior  to  June  30, 1896,  see  pages  508-513, 
Annual  Report  for  1896. 

Settlement  has  almost  ceased.  The  total  settlement,  from  the  begin- 
ning to  November  1,  1899,  was  1.66  feet  at  the  south  end  of  the  main 
gallery,  1.49  feet  at  the  north  end,  and  1.47  feet  in  the  middle.  Between 
May  5  and  November  1, 1899,  there  was  an  average  settlement  of  about 
0.02  of  a  foot.  During  the  past  year  wooden  box  drains  leading  down 
the  slopes  were  substituted  tor  open  wooden  V-drains,  and  some  grad- 
ing was  done  to  lead  the  rain  water  into  these  box  drains.  The  floors 
of  both  magazines  were  raised  about  one  foot.  The  surfaces  of  these 
new  floors  were  given  slopes  from  their  inner  ends  to  the  doorways, 
which  are  near  the  main  drains,  so  that  water  getting  into  these  maga- 
zines in  possible  hurricanes  may  readily  find  its  way  out.  These  floors 
are  now  nigher  than  the  highest  recorded  tides,  except  two.  A  wire 
fence  with  good  cedar  posts  was  built  around  three  sides  of  the  reser- 
vation, the  fourth  side  being  in  a  marsh.  Plain  wire  was  used  along 
street  lines,  to  meet  the  requirements  of  local  laws.  The  outlet  drain, 
which  was  of  10-inch  vitrified  pipe,  was  replaced  by  15-inch  vitrified 
pipe  to  give  free  outlet  to  storm  water  running  in  irom  the  pits  and 
prevent  the  backing  up  of  the  water  and  consequent  flooding  of  floors. 
The  settlement  of  the  battery  caused  an  inward  slope  in  the  floor  of 
the  dynamo  room,  and  consequently  the  drippings  at  the  doorway  and 
water  from  the  boiler  ran  back  into  the  room  and  passage  leading  to 
the  relocator  room.  The  floor  of  the  room  was  raised  and  given  an 
outward  slope  to  correct  this.  Mortar  No.  15  was  found  to  be  slightly 
out  of  level  by  a  machinist  of  the  Ordnance  Department.  It  was  leveled 
by  wedges,  and  grout  was  forced  under  the  bottom  of  the  base  ring,  by 
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the  Engineer  Department.  Some  minor  repairs  were  made  td  the 
machinery  in  the  avnamo  room  and  electric-lijgnting  plant  The  slopes 
of  this  battery,  which  were  planted  with  jomt  grass  in  1899,  are  now 
in  good  condition,  being  well  covered  with  grass. 

This  battery  of  16  mortars  is  complete  and  is  in  charge  of  the  artil- 
lery. All  the  above  work  was  done  under  the  appropriation  for  "  Gun 
and  Mortar  Batteries,"  of  which  there  was  a  considerable  balance  from 
the  total  allotments,  excepting  the  repairs  to  machinery  and  other  work 
in  the  dynamo  room,  and  the  construction  of  the  fence.  These  items 
were  charged  to  the  allotment  from  the  appropriation  for  ''Preserva- 
tion and  &pair  of  Fortifications"  for  the  fiscal  year  ending  June  30, 
1900. 

Total  allotmenta  for  this  battery $179,000.00 

Total  expenditures  to  June  30, 1900 178,338.52 

Money  statement, 

July  1, 1899,  balance  unexpended $2, 576. 08 

June  30, 1900,  amount  expended  during  fiscal  year 1, 914. 60 

July  1, 1900,  balance  unexpended 661. 48 

July  1, 1900,  outstanding  liabilities 60. 68 

July  1,  1900,  balance  available 610.80 

Preservation  and  repair  of  fortifications. — Some  repairs  were  made 
to  electric-lighting  plant  at  the  mortar  battery,  the  floor  of  the  dynamo 
room  was  raised,  and  a  fence  built  around  three  sides  of  the  reserva- 
tion.    These  are  described  in  the  report  for  the  mortar  batteiy. 

At  the  10-inch  battery  some  broken  brackets  of  shot  lifts  were 
replaced.  Hoods  of  yellow  metal  were  flashed  in  over  the  doors  of  the 
shot  lifts  and  the  entrance  to  the  dynamo  room,  and  some  work  was 
done  upon  grooves  over  other  doors.  These  are  designed  to  keep  rain 
water  from  running  into  the  battery  at  the  doors.  The  holes  at  the 
bottoms  of  the  lift  wells  were  filled  with  cement  mortar,  to  prevent 
water  from  springing  in  these  wells.  Some  work  was  done  on  the  oil 
engine,  and  piping  was  laid  to  connect  it  directly  with  the  artesian 
well.  This  last  was  done  to  secure  a  better  supply  of  water  for  cool- 
ing purposes,  as  the  well  points  were  found  insufficient  The  concrete 
gutters  for  collecting  water  from  the  parapet  were  repaired.  An 
attempt  was  made  to  stop  the  leaking  of  one  of  the  magazmes  by  cut- 
ting out  the  cracks  above  it,  which  occurred  at  division  planes,  and 
pouring  in  grout.  The  trenches  cut  out  were  afterwards  refilled  with 
cement  mortar.  This  seemed  at  first  to  be  successful,  but  recently  the 
magazine  has  leaked  as  badly  as  ever.  It  seems  probable  that  the 
cracks  have  again  opened  on  account  of  slight  settlement 

Money  statement, 

July  1, 1899,  balance  unexpended $619.78 

April  4, 1900,  amount  allotted $500.00 

June  9, 1900,  amount  allotted 3,300.00 

3,800.00 

4,419.78 
June  30, 1900,  amount  expended  during  fiscal  year 756. 13 

July  1, 1900,  balance  unexpended 3,663.65 

July  1, 1900,  outstanding  liabilities 358.06 

July  1, 1900,  balance  available • 3.305.59 
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Preservation  cmd  repair  of  torpedo  material. — ^The  sum  of  f500  was 
allotted  August  24,  1899,  tor  the  preservation  and  repair  of  torpedo 
material  at  Charleston,  S.  C. 

The  apparatus  in  the  casemate  was  taken  down,  cleaned,  wrapped  in 
paper,  and  brought  up  to  the  custom-house  in  Charleston,  where  it  was 
stored  in  one  of  tne  rooms  on  the  upper  floor  connected  with  the  United 
States  Engineer  Office. 

A  dust-proof  room,  20  feet  by  20  feet  and  10  feet  high,  was  built  in 
one  of  the  warehouses  for  torpedo  material.  A  wooaen  tank,  which 
had  been  used  in  construction  work,  was  taken  down  and  reerected 
near  the  torpedo  cable  tank.  In  this  two  of  the  drums  of  cable,  which 
were  not  completely  covered  in  the  cable  tank,  were  placed,  and  the 
tank  filled  witn  water  so  as  to  cover  these  drums. 

Mines,  anchors,  shackles,  etc.,  were  heated  and  coated  with  Stock- 
holm tar.  The  mines  were  plugged  and  painted  where  necessary. 
Tools  and  some  of  the  delicate  instruments  were  overhauled  and 
cleaned. 

Money  statement. 

August  24, 1899,  amount  allotted $500.00 

June  30, 1900,  amount  expended  during  fiscal  year ^ 338.08 

July  1, 1900,  balance  unexpended 161.92 

July  1,1900, outstanding  liabilities 166.83 

July  1, 1900,  balance  available 6.09 

Three  emplacements  for  IB-pownder  raptd-ji/re  auns. — ^For  history  of 
this  battery  prior  to  June  30,  1899,  see  Annual  Keport  for  1899,  page 
861.  Nothing  was  done  during  the  fiscal  year,  as  neither  the  guns, 
carriages,  nor  base  castings  have  yet  been  received. 

Total  allotments  for  this  battery $9,600.00 

Total  expenditures  to  June  30, 1900 9,390.79 

Money  statement. 

July  1, 1899,  balance  unexpended $109.21 

July  1, 1900, balance  unexpended  andavailable 109.21 

Emplacement  for  G-inch  rapid-f/re  gwn  on  disappea/ring  oa/rriage, — 
For  history  prior  to  June  30,  1899,  see  page  862,  Annual  Report 
for  1899. 

This  emplacement  was  completed  during  the  fiscal  year.  About 
1,100  cubic  yards  of  concrete  were  placed  in  the  walls  of  this  emplace- 
ment, and  2,400  cubic  yards  of  sand  were  put  in  the  parapets.  All 
the  sand  sloj)es  were  covered  with  marsh*  mud.  The  carriaj^e  has  been 
received  during  the  year,  and  has  been  mounted  by  the  artmery.  The 
gun  has  not  t^en  received.  The  hole  at  the  bottom  of  the  counter- 
weight well  was  enlarged  to  give  better  drainage.  The  battery,  con- 
sisting of  the  above-described  emplacement  and  one  6-inch  gun  on 
pedestal  mount,  has  been  turned  over  to  the  artillery.  There  remains 
some  minor  work,  such  as  the  erecting  of  hand  railing,  which  will  be 
done  after  the  gun  is  mounted. 

Total  amount  allotted  for  this  battery $20,000.00 

Total  expenditures  to  June  30, 1900 19,118.07 

Money  statement, 

July  1, 1899,  balance  unexpended $12,176.07 

June  30, 1900,  amount  expended  during  fiscal  year 11, 294. 14 

July  1, 1900,  balance  unexpended  and  available 881.93 
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Mawrvtmg  two  12'Vnch  guns  amd  carriages. — ^The  12-inch  rifle  for  the 
disappearing  carriage  was  received  and  mounted. 
The  battery  was  turned  over  to  the  artillery. 

Total  amount  allotted  for  this  work $1,600 

Total  expenditures  to  June  30,  1900 1,600 

Money  statemerU. 

July  1, 1S99,  balance  unexpended $283.45 

June  30, 1900,  amount  expended  during  fiscal  year 28S.45 

EledriC'Ugkting  pUmt^  l£-mch  hattery. — ^For  history  of  work  prior 
to  June  30, 1899,  see  page  864,  Annual  Keport  for  1899. 

Under  the  contract  of  J.  F.  Buchanan  &  Co.,  of  Philadelphia,  Pft., 
the  electric-lighting  plant  was  installed,  tested,  and  accepted  in  Novem- 
ber, 1899.  The  boiler  and  piping  were  supplied  and  set  up  by  the 
United  States.  This  plant  consists  of  a  direct-connected  dynamo  of 
10  kilowatt  capacity,  made  by  tiie  General  Electric  Company,  whidi 
serves  to  light  sixty  16-candlepower  llO-volt  incandescent  lamps. 
Provision  has  been  niiEtde  for  a  storage  batterv,  but  none  has  yet  been 
installed.  There  are  two  switchbc^rds  with  a  full  complement  of 
measuring  and  controlling  instruments  for  both  lighting  the  battery 
and  for  £&ing  the  guns. 

The  plant  was  turned  over  to  the  artillery  in  May,  1900. 

Total  amount  allotted  for  this  work •« $5,000.00 

Total  expenditures  to  June  30,  1900 3,015.68 

Money  statemerU. 

July  1,  1899,  balance  unexpended $5,000.00 

June  30, 1900,  amount  expended  during  fiscal  year 3,015.58 

July  1,  1900,  balance  unexpended  and  available 1,984.42 

JPreservation  amd  repakr  of  fortificaitions. — ^The  sum  of  $300  was 
allotted  June  9,  1899,  and  $300  June  9, 1900. 

Guard  rail  was  completed,  cranes  were  erected,  and  wooden  aheds 
were  buUt  over  passages  to  keep  out  rain. 

Money  stoitemenJt. 

July  1,  1899,  balance  unexpended $200.00 

June 9,  1900,  amount  allotted 900.00 

500.00 
June  30,  1900,  amount  expended  during  fiscal  year 160.00 

July  1,  1900,  balance  imexpended  and  available 340.00 

Mmma  casemate, — For  history  prior  to  June  80, 1899,  see  page  865, 
Annual  Keport  for  1899. 

About 200 cubic  yards  of  sand  were  placed  in  cover.and  slopes  were 
covered  with  about  200  cubic  yards  of  marsh  mud.  Wooden  backing 
strips  were  put  up,  and  some  oyster  shells  were  placed  in  passage 
leading  to  this  casemate. 

Total  amount  allotted  for  the  work $1,900.00 

Total  amount  expended  to  June  30, 1900 1,900.00 

Money  statement. 

July  1,  1899,  balance  unexpended $115.09 

June  30,  1900,  amount  expended  during  fiscal  year 115.69 
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PORT  ROTAL,  8.  O. 

Tertrinch  battery. — ^For  history  prior  to  Jtin#  30, 1899,  see  page  705, 
Annual  Report  for  1898,  and  page  866,  Annual  Report  for  1899. 

At  the  beginning  of  the  fiscal  year  the  three  emplacements  were 
completed  and  two  carriages  had  been  mounted.  The  remaining  car- 
riage and  the  three  rifles  were  mounted  by  the  artillery  under  the 
supervision  of  an  overseer  employed  by  the  Engineer  Department. 
All  cranes  were  erected.  Hand  railing  was  put  up  around  the  loading 
platforms  of  the  three  emplacements.  A  barbed-wire  fence  was 
erected  around  the  battery  to  keep  cattle  oflF  the  slopes.  Under  the 
contract  of  J.  F.  Buchanan  &  Co.  an  electric-lighting  plant  was 
installed,  tested,  and  accepted  in  November,  1899.  This  consists  of 
a  lO-kUowatt  direct-connected  dynamo  of  the  General  Electric  Com- 
pany, which  serves  to  light  sixty-seven  16-candlepower  110-volt 
incandescent  lamps.  Provision  has  been  made  for  a  storage  battery, 
but  none  has  yetl)een  installed.  The  boiler  and  pump  and  their  con- 
nections were  supplied  and  erected  by  the  United  States.  There  are 
two  switchboards  with  a  fuU  complement  of  measuring  and  con- 
trolling instruments  for  both  lighting  the  battery  and  firing  the  guns. 

The  battery  has  been  completed  and  turned  over  to  the  artiflery, 
excepting  the  electric-lighting  plant. 

Total  amount  allotted  for  this  work $139,000.00 

Total  amount  expended  to  June  30, 1890 124,014.09 

Money  statement, 

July  1,  1899,  balance  unexpended $21,435.41 

June  30,  19()0,  amount  expended  during  fiscal  year 6,449.50 

July  1,  1900,  balance  unexpended 14,985.91 

July  1,  1900,  outstanding  liabilities 149.63 

July  1,  1900,  balance  available 14,836.28 

Cable  tank. — ^For  history  prior  to  June  30,  18J)J*,  see  page  869, 
Annual  Repoii;  for  1899.  During  the  tlscal  year  the  drums  of  cable 
were  removed  from  the  tank,  tested,  insulated,  and  replaced  in  the 
tank.  The  main  water  supplv  is  obtained  from  the  roof  of  the  cement 
shed.  The  pump  used  for  the  electric-lighting  plant  was  also  con- 
nected with  this  tank,  and  any  loss  from  evaporation  can  be  supplied 
by  this  pump. 

Total  amount  allotted  for  this  work $3,000.00 

Total  expenditurea  to  June  30,  1900 2,662.78 

Money  8t<Ltement. 

July  1, 1899,  balance  unexpended $846.14 

June  30, 1900,  amount  expended  during  fiscal  year 508.92 

July  1,  1900,  balance  unexpended  and  available 337. 22 

Ben&wmg wha/rf. — ^An  allotment  of  $2,500  was  made  from  the  appro- 

? nation  for  "Preservation  and  Repair  of  Fortifications,"  act  March  3, 
899,  for  repairs  to  wharf. 

The  unprotected  supporting  piles  of  this  wharf  were  replaced  by 
piles  protected  by  yellow  metal.  The  superstructure  was  repaired 
where  found  necessary.  The  work  was  done  by  hired  labor,  using 
United  States  plant.    The  pile-driver  frame  was  built  on  the  ground. 
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and  a  4,000-pound  hammer,  which  had  been  used  in  the  fortification 
work  at  Charleston,  was  sent  for  use  on  this  work.  There  were  driven 
126  protected  piles,  and  the  lumber  used  was  from  that  which  had 
already  served  for  construction  purposes. 

Total  allotment  for  this  work  was $2, 500 

Total  amount  expended  to  June  30,  1900 2,500 

Money  statement, 

July  1,  1899,  balance  unexpended $2, 500. 00 

June  30,  1900,  amount  expended  during  fiscal  year 2, 500. 00 

Presentation  and  repair  of  torpedo  material , — The  sum  of  $500  was 
allotted  August  19,  1899,  from  appropriation  for  ''Preservation  and 
Repair  of  Fortifications,"  act  of  March  3,  1899,  to  be  applied  to  the 
preservation  and  repair  of  torpedo  material  at  Port  Royal,  S.  C. 

The  torpedo  material  was  cared  for  during  the  year,  and  some  repairs 
were  made  to  the  shed  of  the  torpedo  storehouse.  The  plugs  and  junc- 
tion boxes  were  painted,  and  all  screw  threads  were  coated  with  white- 
lead-tallow  mixture.  All  delicate  instruments  were  overhauled,  cleaned, 
and  wrapped  in  paper.  The  cables  in  the  cable  tanks  were  rearranged 
so  as  to  be  covered  without  having  the  siUs  of  the  house  always  wet 

Total  amount  allotted  for  this  work $500.00 

Total  amount  expended  to  June  30,  1900 98.62 

Money  statement. 

August  19,  amount  allotted  act  March  3, 1899 $500.00 

June  30, 1900,  amount  expended  during  fiscal  year 98. 62 

July  1, 1900,  balance  unexpended 401.38 

July  1, 1900,  outstanding  liabilities 68.46 

July  1, 1900, balance  available 332.92 

Estahlishment  of  a  hench  marTc. — For  this  purpose  the  sum  of  $200 
was  allotted  March  7,  1900,  from  the  appropriation  for  "Preservation 
and  Repair  of  Fortifications,"  act  of  March  3,  1899. 

The  mean  low- water  plane  was  transferred  from  the  batteries  to  Uie 
selected  site  by  gauges  read  simultaneously  at  both  localities.     These 

uges  were  connected  by  levels  with  bench  marks  at  both  places, 
'he  elevations  of  three  bench  marks  were  computed,  and  the  results 
furnished  to  the  contractor  for  erecting  the  emplacement  and  mount- 
ing the  dynamite  gun  at  this  point. 

After  all  accounts  were  settled  the  balance  was  turned  into  the 
Treasury. 

Total  amount  allotted  for  this  work $200. 00 

Total  amount  expended  for  this  work  to  June  30, 1900 143. 45 

Money  statement. 

March  7, 1900,  amount  allotted $200.00 

June  30, 1900,  amount  expended  during  fiscal  year $143. 46 

April  12, 1900,  Imlance  deposited  to  credit  Treasurer  United 

States 56.55 

200.00 

Sites  for  fortif  cations  and  seacoast  defenses. — Prior  to  June  30, 
1899,  four  lots  of  10  acres  each  had  been  purchased.  Three  of  these 
were  on  the  water  front  and  one  immediately  in  rear  of  the  middle 
lot  of  these  three. 

With  an  allotment  of  $300  from  the  appropriation  for  "Sites  for 
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Fortifications  and  Seacoast  Defenses,"  act  of  May  7,  1898,  lot  No.  6 
was  purchased,  and  with  a  further  allotment  of  $25  from  the  same 
appropriation,  the  necessary  papers  were  recorded  and  other  incidental 
expenses  jmid. 

On  April  19,  1899,  the  United  States  attorney  for  this  district  was 
directed  by  the  Department  of  Justice  to  take  steps  toward  the  pur- 
chase of  lots  5,  12,  68,  and  69.  Lots  68  and  69  were  condemned,  the 
value  being  fixed  at  $700  for  the  two  lots.  An  allotment  of  $700  was 
made  June  21,  1900,  for  payment.  Lots  6  and  12  were  also  con- 
demned, the  assessed  value  of  lot  No.  6  being  $600,  that  of  lot  No.  12 
being  $1,960.  The  excessive  valuation  of  lot  No.  12  was  due  to  the 
large  valuation  claimed  for  several  leases  of  portions  of  the  lot.  No 
allotment  has  yet  been  made  for  the  purchase  of  these  lots. 

Total  amount  allotted $2,175.00 

Total  amount  expended  to  June  30, 1900 1,465.25 

Money  stateinent. 

September  8, 1899,  amounts  allotted 1325.00 

June  25, 1900,  amounts  allotted 700.00 

1,025.00 
June  30, 1900,  amount  expended  during  fiscal  year -  305. 25 

July  1, 1900,  balance  unexpended 719. 75 

July  1, 1900,  outstanding  liabilities 700. 00 

July  1, 1900,  balance  available 19.75 


3  M. 

DEFENSES  OF  THE  COAST  OF  GEORGIA  AND  OF  CUMBERLAND  SOUND, 
GEORGIA  AND  FLORIDA. 

Officer  in  charge  of  defenses  of  coast  of  Georgia,  Capt.  Cassius  E. 
Gillette,  Corps  of  Engineers;  assistant,  Lieut.  L^le  Brown,  Corps  of 
Engineers,  until  August  10,  1899.  Officers  in  charge  of  defenses  of 
Cumberland  Sound,  Capt.  Charles  H.  McKinstry,  Corps  of  Engineers, 
until  May  24,  1900,  ana  Capt.  Cassius  E.  Gillette,  Corps  of  Engineers, 
after  that  date;  assistant,  Lieut.  Edward  M.  Markham,  Corps  of 
En^neers,  until  Maj  24,  1900.  Division  Engineer,  Col.  Peter  C. 
Hams,  Corps  of  Engineers. 

Emplacements  for  eight  l^-ihch  mortars, — Work  on  this  battery  was 
begun  in  December,  1898.  For  a  description  of  the  work,  plant  used, 
and  summary  of  operations  prior  to  Julv  1,  1899,  see  Appendix  4  L, 
pages  871  to  876,  Annual  Report  of  the  Chief  of  Engineers  for  1899. 

The  battery  was  completed  during  the  month  of  March,  1900,  and 
on  April  9,  1900,  was  transfen^ed  to  the  artillery  commander. 

The  following  work  was  done  during  the  fiscal  year:  6,810  cubic 
yards  of  concrete;  462  cubic  yards  of  random  rock;  26,012  cubic  yards 
of  sand  fill;  2,084  cubic  yards  of  sand  excavation;  1,696  square  yards 
of  damp  course;  6,471  square  yards  of  Bermuda  grass;  4,116  sauare 
yards  of  marsh  sod,  266  cubic  yards  of  black  earth,  and  6  carloads 
muck,  for  holding  sand  on  parapet  and  protecting  blowing  sand  areas 
in  vicinity  of  battery;  446  linear  feet  of  sewer  pipe,  and  36  linear  feet 
of  pavement 

Digitized  by  VjOOQIC 


918        BEPOET  OP  THE   CHIEF  OP   ENQINEEBS,  U.  8.  ARMY. 

Base  rings  for  the  eight  mortars  were  placed  in  position,  leveled  and 
grouted. 

Racer  circles  were  unloaded  from  cars  with  derrick  and  placed  con- 
veniently for  the  artillery. 

The  total  cost  of  this  battery  was  $125,442. 

At  the  close  of  the  fiscal  year  the  eight  mortars  had  been  mounted 
by  the  artillery. 

Engineering  methods:  This  emplacement  was  built  entirely  of  Port- 
land-cement mortar,  with  the  result  that  the  magazines  have  thus  far 
apparently  been  absolutely  dry.  Two  of  the  rooms  during  the  past 
winter  have  been  filled  with  cement  in  barrels,  and  it  has  kept  per- 
fectljr.  In  the  specifications  for  this  cement  the  following  paragraph 
was  inserted: 

Tensile  strerwUu — ^Bids  will  be  made  on  the  bads  of  the  cement  developing  a  tenale 
strength  of  3zO  pounds  per  square  inch  under  the  tests  described  below,  (^nent 
that  exceeds  this  figure  will  be  paid  for  at  an  increased  price;  cement  that  falls  below 
it,  but  not  below  200  pounds,  will  be  accepted  and  paid  for  at  a  reduced  rate.  When 
the  cement  is  receiv^  each  barrel  will  be  numbeml  and  a  sample  taken  from  one 
barrel  of  each  group  of  ten.  This  sampling  will  be  done  by  the  engineer  officer  or 
his  agent.    Ea^  sample  will  be  given  a  number  corresponaing  to  the  group  of  10. 

Three  parts,  by  weight,  of  standard  sand  will  be  mixed  with  one  part  of  cement, 
and  a  quantity  of  water  equal  in  weight  to  between  7  and  8  per  cent  of  the  mixture 
of  cement  And  sand.  After  mixing  these  thoroughly  the  mortar  will  be  made  into 
briquettes  (of  the  pattern  reconunended  by  the  committee  of  the  American  Society  of 
Civil  Engineers  in  1885)  on  a  Boehme  machine,  striking  each  briquette  120  blows  f  of  a 
hammer  weighing  2  kilc^rams,  falling  one-fourth  of  a  meter) .  Four  briquettes  will  be 
made  of  each  sample.  The  briquettes  will  be  kept  twenty-iour  hours  in  moist  air  and 
twenty Hseven  days  in  fresh  water,  kept  free  from  alkali  by  frequent  renewals,  and  main- 
tained at  a  temperature  between  60  and  70  degrees  F.,  and  then  broken  on  a  reliable 
testing  machine,  the  weight  being  run  on  at  a  rate  of  about  100  pounds  in  twelve 
Beconds. 

The  price  of  each  cargo  will  be  determined  by  the  average  of  all  specimens  taken 
from  the  cargo,  except  tnose  that  fall  below  200  pounds,  which  will  be  rejected  or 
not  paid  for  at  all,  except  upon  a  subsequent  test  of  each  barrel  of  the  rejected  groups 
of  10.  If  the  necessities  of  the  work  require  any  barrels  of  less  than  200  pounds 
strength  to  be  used,  such  barrels  will  be  counted  in  computing  the  average  strength. 
If  the  average  of  the  test  is  320  pounds,  the  price  bid  will  be  paid.  For  every  10 
pounds  increase  over  320  pounds,  5  cents  per  barrel  will  be  add^  to  the  price  bid, 
and  for  every  10  pounds  oelow  320  pounds  10  cents  per  barrel  will  be  subtracted 
from  it. 

A  representative  of  the  contractor  may  be  present  during  the  tests. 

Note. — For  the  information  of  bidders  unfamiliar  with  the  above  hammer  machine 
it  may  be  said  that  under  the  above  test  a  cargo  of  Atlas  cement,  98  briquettes,  gave 
an  average  of  324  pounds,  the  temperature  of  the  water  averaging  70  degrees  F.  A 
sample  of  Grermania  gave  310  pounds  at  56  degrees  F.,  and  a  car^o  of  Hemmoor  (100 
briquettes  at  81  degrees  F. )  gave  326  pounds,  and  a  cargo  of  Lehigh  under  these  con- 
ditions gave  354.5  pounds. 

Theoretically,  this  provision  gives  an  opportunity  for  wider  com- 
petition among  bidders.  Naturally,  with  the  specifications  usually 
used,  only  those  manufacturers  will  bid  whose  cement  is  somewhere 
near  the  quality  called  for.  The  above  specification  should  admit 
others  on  an  equal  basis,  and  it  makes  quality  as  well  as  price  a 
determining  element  in  the  competition. 

Practically,  in  this  case  only  two  bidders  competed,  and  they  appar- 
ently both  bid  about  the  market  price  of  their  cement  Difficulties, 
too,  were  met  with  in  making  equitable  tests.  It  was  found  that  so 
small  an  element  as  the  wear  of  the  molds  in  hammering  in  the 
mortar  produced  a  decided  variation  in  the  breaking  strength,  and  the 
bricjuetties  varied  very  greatly  if  the  quantity  placed  in  tiie  mold 
varied  much,  the  surplus  m  each  case  being  scraped  off. 
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The  terms  of  the  contract,  and  the  fact  that  the  bidders  quoted 
about  their  market  price,  tog[ether  with  the  quality  of  the  cement, 
made  the  price  per  barrel  <^uite  high,  viz,  $2.47.  One  satisfactory 
result,  however,  of  the  provision  is  the  fact  that  it  secured  a  cement 
of  renoiarkable  excellence. 

Money  stfUement. 

July  1,  1899,  balance  unexpended $57,052.03 

JuneSO,  1900,  amount  allotted  during  fiscal  year 17,310.00 

74,362.03 
July  1,  1900,  amount  expended  during  fiscal  year 73,837.29 

July  1, 1900,  balance  unexpended 524.74 

July  1,  1900,  outstanding  liabilities 524.74 

Abstract  of  bids  opened  by  Capt  Oassius  E.  OxUette,  Corps  of  Engineers,  United  States 
Army,  on  July  tt,  1899  ^  for  Portland  cement  for  gwn  ana  mortar  batterieSf  emplacements 
for  eight  It-inch  mortars. 


Ma 

Name  and  addie«  of  bidder. 

Cement 
(6.000  bar- 
relfl),  price 
perboCTel.' 

Amount 

Bemarka. 

1 

Lehigh  Portland  Cement  Co.,  Allentown,  Pa 

$2.80 
2.47 

fU,600 
12,860 

2 

InfonnaL 

It  is  recommended  that  the  bid  of  the  Lehieh  PortlandOement  Company  be  accepted, 
they  being  the  lowest  responsible  bidders  for  the  best  and  most  suitable  article. 

ijnount  available,  $11,500. 

The  following  contract  was  in  force  during  the  fiscal  year: 

With  Lehigh  Portland  Cement  Company,  of  Allentown,  Pa.,  for  furnishing  Portland 
cement  (5,000  barrels).  Date  of  contract  July  29,  1899;  approved  September  12, 
1899;  delivery  to  commence  on  or  before  tne  15th  day  of  September,  1899. 

Emplacements  for  two  It^l-im/ih  ramd-Ji/re  gvms. — ^Work  of  grading 
and  excavating  for  foundations  was.  oegun  on  March  28,  1899,  and  at 
the  close  of  March,  1900,  the  battery  was  completed  and  the  guns 
mounted.  The  battery  was  reported  ready  for  transfer  to  the  artil- 
lery, but  had  not  been  so  transferred  at  the  close  of  the  fiscal  year. 

The  total  amount  allotted  for  this  work  was  $16,385. 

For  a  summary  of  operations  prior  to  July  1, 1899,  see  Report  of 
the  Chief  of  Engineers  for  1899,  pa^e  875. 

The  following  work  was  done  during  the  fiscal  year:  Seven  hundred 
and  fourteen  cubic  yards  of  concrete  placed;  957  cubic  yards  of  sand 
fill  made  and  sodded;  320  cubic  yards  of  sand  excavated;  86i  square 
yards  of  asphalt  damp  course  placed;  hand  rails,  doors,  walks,  etc., 
completed. 

An  artesian  well  was  sunk  to  a  depth  of  127  feet,  but  was  finally 
abandoned,  the  work  proving  a  failure. 
Amount  expended  to  June  30,  1899 $2,564.86 

Money  stdtemervt, 

July  1,1899,  balance  unexpended $12,235.14 

June  30, 1900,  amount  allotted  during  fiscal  year 1,585.00 

13,820.14 
June  80, 1900, amount  expended  during  fiscal  year 13,809.20 

July  1, 1900, balance  unexpended 10.94 

July  1, 1900,  outrtandinglmbiUtiee 10.94 
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Emplacements  for  tim  IS-pounder  rapid-fire  gnn»  at  ^He  No,  1. — On 
November  3,  1898,  an  allotment  of  $100  was  made  for  the  preparation 
of  plans  for  this  battery.  No  work  was  done  during  the  fiscal  year 
ending  June  30,  1899,  as  the  best  site  for  the  battery  wa.s  occupied  by 
the  trolley  tower  tracks  used  in  construction  of  the  mortar  battery. 
Subsequent  allotments  aggregating  §^8,430  were  made  for  the  work. 

Work  was  begun  October  14,  1899,  and  at  the  close  of  March^  19*K», 
the  battery  was  completed  with  the  exception  of  setting  fixed  iron- 
work for  Uie  guns,  which  has  not  yet  arrived. 

During  the  fiscal  year  the  following  work  was  done:  Eight  hundred 
and  forty-one  cubic  yards  of  concrete  placed;  5,686  cubic  yards  of 
sand  fill  made;  1,305  cubic  yards  of  sand  excavated;  parapet  covered 
with  1,651  square  yards  of  sodding,  and  sand  areas  protected  with  com- 
post, Bermuda  grass  cuttings,  ana  seed  oats;  hand  rails,  doors,  walks, 
etc.,  were  completed;  bridges  built  and  painted;  a  small  concrete  wall 
built  inside  the  toe  of  the  slope  to  insure  against  undermining  by  storm 
tides,  and  59  square  yards  asphalt  and  12  barrels  pitch  used  for  water- 
proofing purposes. 
Amount  expended  to  June  30,  1899 f  100. 00 

Money  8ta;tem^en;t. 

June  30, 1899,  amount  allotted  during  fiscal  year $9, 430. 00 

July  1, 1900,  amount  expended  during  fiscal  year 9, 428. 44 

Julyl,  1900,  balance  unexpended 1.56 

July  1, 1900,  outstanding  liabilities 1. 56 

Preservation  a/nd  repair  of  fortifi^cations. — For  a  summary  of  oper- 
ations prior  to  July  1,  1899,  see  Annual  Report  of  the  Chief  of  Engi- 
neers for  1899,  page  879. 

There  was  allotted  during  the  fiscal  year  $7,645  for  work  of  preser- 
vation and  repair. 

During  the  fiscal  year  the  following  work  was  done: 

Twelve-inch  emplacements:  An  artesian  well  was  sunk  to  a  depth 
of  155  feet  in  rear  of  left  12-inch  emplacement,  and  pipes  and  fittings 
attached  for  furnishing  continuous  aischarge  into  catch-basin  or  for 
pump  and  hose  atta(;hment.  Trolley  wheels  at  left  emplacement  were 
changed  to  smaUer  size.  Some  of  the  working  parts  of  the  equipment 
were  adjusted;  guide  rods  were  added  to  powder  hoists  to  replace 
guide  strips  which  did  not  work  smoothly;  drains  were  cut  in  gun 
I)latforms;  water  tables  were  added  to  doors  of  shot  lifts  and  insula- 
tion leaks  stopped;  surface  cracks  were  poured  full  of  oil  and  all 
exposed  surfaces  painted  with  two  coats  of  waterproofing;  trolley 
beams  and  outside  ironwork  were  painted,  and  bolts  put  on  doors;  ceil- 
ing beams  were  also  painted;  a  large  quantity  of  sand  which  had  drifted 
upon  the  superior  slope  of  the  leit  12-inch  emplacement  was  removed 
and  four  oarloads  of  brush  placed  over  this  parapet  to  help  hold  it; 
sand  was  removed  from  the  rear  of  the  left  12-inch  emplacement 

Eight-inch  emplacements:  Surface  cracks  and  planes  of  weakness 
were  filled  with  bnseed  oil  and  idl  exposed  surfaces  painted  with  alum- 
lye  waterproofing  compound.  Trolley  beams  and  outside  ironwork 
were  painted,  (filing  beains  were  painted.  Repairs  made  to  ammu- 
nition hoists  and  work  of  installing  safety  device  for  these  hoists 
begun.  Readjustment  of  base  ring  and  racer  path  of  gun  No.  3.  Part 
of  the  cement  under  this  gun  was  found  to  be  much  softened,  appar- 
ently by  oil  soaking  into  it,  and  it  was  removed  and  replacea  with 
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fresh  concreto.     Outer  doors  were  refitted.     A  block  on  a  crane  was 
repaired.     A  pump  was  set  up  at  the  well  and  connections  made  to 

Eipe  on  parapet.  Gun  pits  and  drain  pipes  were  cleaned  of  sand, 
loles  were  drilled  in  drain  covers  in  ammunition  passages.  Insulation 
leaks  were  chipped  out  and  refilled  with  mortar.  The  parapet  sur- 
faces were  painted  with  alum-lye  compound  and  all  cracks  filled  with 
linseed  oil. 

Six-inch  battery:  The  steps  were  beveled  and  rough  surfaces 
smoothed.  Work  on  well  in  rear  of  this  and  the  4.7-inch  batterv  was 
be^un,  but  had  to  be  abandoned.  Ceiling  beams  were  painted,  oand, 
which  had  drifted  in  rear  of  battery,  was  partly  removed. 

Four  and   seven-tenths-inch  battery:  (Jeiling  beams  were  painted. 

Covering  blowing  sand  areas:  The  methods  advised  by  the  Depart- 
ment of  Agriculture  the  previous  year  not  having  proved  successful, 
owing  to  an  almost  complete  lack  of  nourishment  m  the  sand,  the  plan 
of  covering  the  entire  area  with  stable  manure  and  with  seed  oats  and 
chopped-up  B(»rmuda  grass  roots  was  tried  with  complete  success. 
The  manure  alone  controls  the  sand,  and  gives  a  basis  for  vegetable 
growth  of  any  kind  desired. 

Miscellaneous:  The  searchlight  outfit  was  carefully  overhauled  in 
February  and  again  in  April,  as  was  also  the  electrical  apparatus  for 
torpedo  casemate.  These  were  stored  during  April  in  one  of  the 
electrical  rooms  of  the  mortar  battery,  where  thev  will  be  free  from 
rust,  dust,  etc.,  and  more  accessible  for  overhauling.  Two  reels  of 
lead-covered  wire  and  one  small  oil  engine  for  torpeao  casemate  were 
received. 

Armament:  No  change  in  the  armament  took  place  during  the  fiscal 
year,  except  that  eight  carriages  and  moi^rs  were  received  and 
mounted  at  the  mortar  battery. 

Money  statement, 

July  1,  1899,  balance  unexpended $1, 127. 71 

June  30,  1900,  amount  allotted  during  fiacal  year 7, 545. 00 

8,672.71 
June  30,  1900,  amount  expended  during  fiscal  year 5, 720. 81 

July  1,  1900,  balance  unexpended 2, 951. 90 

July  1,  1900,  outstanding  liabilities 366. 27 

July  1,  1900,  balance  available 2,585.63 

EinphiceinentH  for  two  In-jyounder  rapid- fir*'  i/unft  at  site  JS^o,  2. — 
Work  was  begun  June  1, 18U9,  and  at  the  close  of  March,  1900,  the  bat- 
teiy  was  complet(*d,  with  the  exception  of  setting  the  fixed  ironwork  for 
the  guns,  which  has  not  yet  arrived.  For  a  summary  of  operations 
prior  to  July  1,  1899,  see  Report  of  the  Chief  of  Engineei-s  for  1899, 
page  880. 

Amount  expended  to  June  30,  1899 |1, 921. 99 

Money  Htatiimmt, 

July  1,  1899,  balance  unexpended $10,878.01 

June  30,  19(X),  amount  expended  during  fiscal  year 10, 795. 54 

July  1,  1900,  balance  unexpended 82. 47 

July  1,  1900,  outstanding  liabilities 72. 38 

July  1,  1900,  balance  available 10.09 
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Preservation  cmd  repair  of  fortijicationg;  Site  No.  2. — ^Under  an 
allotment  of  $700,  maae  June  9,  1899,  work  was  begun  in  July,  1899, 
cleaning  out  ditch,  etc.  This  work  was  completed  in  August,  1899. 
A  ditch  was  dug  one-half  mile  long,  4  feet  deep,  10  feet  wide  at  bottom, 
and  15  feet  at  top  from  the  fort  to  the  south  channel,  for  the  purj>ose 
of  admitting  salt  water  freely  to  the  old  moat.  A  dike  alongside. 
2,000  feet  long,  15  feet  wide,  and  3  feet  high,  was  thrown  up.  Part 
of  the  moat  was  cleaned  out  and  a  lot  of  rubbish  hauled  away.  Two 
hundred  dollars  of  this  allotment  was  transferred  for  preservation  and 
repair  of  another  site  by  authority  of  Chief  of  Engineers,  March  9, 
1900. 

The  torpedo  material  stored  in  the  casemates  at  this  place  were  over- 
hauled ana  given  the  prescribed  treatment.  The  electrical  apparatus 
pertaining  to  the  torpedo  outfit  of  this  place  wa  also  overhauled  and 
put  in  good  condition. 

The  rain-discharge  pipes  on  the  ordnance  sergeant's  quarters  were 
connected  with  the  cable  tank  for  the  purpose  of  supplying  the  tuik 
with  rain  water. 

The  woodwork  of  the  torpedo  storeroom  was  whitewashed. 

An  allotment  of  $75  was  made  Januair  17, 1900,  for  cleaning  tor- 
pedo material  and  making  connections  tor  supplying  rain  water  to 
cable  tank. 

Condition  June  30,  1900:  The  wharf  is  in  good  condition  and  also 
the  road  to  the  fort.  The  moat  is  fiUed  up.  "Die  sanitary  condition  is 
fairly  good.  The  ordnance  sergeant  occupies  quarters  built  on  tiie 
terreplein  and  employees  of  the  Light-House  Department  live  in  the 
casemates.  There  are  two  artesian  wells  on  the  island,  giving  a  good 
supply  of  water. 

Armament:  The  torpedo  casemate  and  the  emplacements  for  15- 
pounder  rapid-fire  guns  are  in  good  condition.  The  15-pounder  guns 
and  the  fixed  ironwork  for  same  have  not  yet  arrived.  All  the  old 
ordnance  at  this  place  has  been  condemned  and  will  shortly  be  sold. 

Money  statement. 

July  1,  1899,  balance  onezpended $750.41 

June  30,  1900,  amount  allotted  during  fiscal  year : 75.00 

825.il 
June  30,  1900,  amount  expended  during  fiscal  year 795.57 

July  1,  1900,  balance  unexpended 29.84 

July  1,  1900,  outstanding  liabilities a26 

July  1,  1900,  balance  available 21.58 

Preservation  cmd  repair  of  fortiiications^  tort  CUnch^  Fla. — ^No 
funds  were  allotted  for  this  work  dming  the  fiscal  year.  At  the 
beginning  of  the  fiscal  year  there  was  avaflable  $1,676.  The  balance 
on  nand  at  close  of  fiscal  year  was  $1,179.96. 

No  work  was  done  during  the  fiscal  year  except  that  five  reels  of 
cable  were  shipped  to  Tampa,  Fla.^  for  storage. 

Condition  June  30,  1900:  There  is  no  standing  water  in  or  about  the 
fort.  The  artesian  well  gives  a  plentiful  supply  of  ^ood  water.  The 
roof  of  the  hosjjital  building  has  a  small  leak  during  heavy  storms 
where  the  roof  joins  the  gable  ends.  It  is  not  of  great  importance. 
All  other  buildings  are  in  good  condition.  The  ordnance  sergeant 
occupies  quarters  outside  the  fort. 
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Armament:  No  change  in  armament  during  the  fiscal  year.  All 
the  old  ordnance  at  this  place  has  been  condemned  and  will  shortly  be 
sold. 

This  work  was  transferred  to  me  May  24,  1900,  by  Capt.  C.  H. 
McKinstry,  Corps  of  Engineers,  United  States  Army. 

Money  statement, 

July  1,  1899,  balance  unexpended $1,181.60 

June  30,  1900,  amount  expended  during  fiscal  year 1. 28 

July  1,  1900,  balance  unexpended 1, 180. 32 

July  1,  1900,  outstanding  liabilities .36 

July  1,  1900,  balance  available 1,179.96 


3N. 

DEFENSES  OF  EAST  CJOAST  OF  FLORIDA  AND  OF  KEY  WEST,  FLORIDA. 

Officers  in  charge,  Capt.  Charles  H.  McKinstry,  Corps  of  Engineers, 
until  May  24,  1900,  from  which  date  Capt.  Thomas  H.  Rees,  Corps  oi 
Engineers,  was  in  temporary  charge;  assistant,  Lieut.  Edwara  H. 
Markham,  Corps  of  Engineers;  Division  Engineer,  Col.  Peter  C.  Mains, 
Corps  of  Engineers. 

DEFENSES  OP  EAST  OOA8T  OP  FLORIDA. 

Preservation  and  repair.  Fort  Momon^  Fla. — ^For  a  brief  historical 
sketch  of  this  work,  whicn  was  built  during  the  Spanish  possession  of 
Florida  and  finished  in  1766,  attention  is  invited  to  the  annual  report 
of  the  officer  in  charge  for  1889.  It  is  not  available  for  defense,  but 
is  worthy  of  preservation  as  an  object  of  historical  interest. 

At  the  beginning  of  the  fiscal  year  a  balance  remained  of  former 
allotment  for  preservation  and  repair.  A  portion  of  this  amount  was 
expended  in  cutting  down  and  removing  shrubbery  and  repairing 
masonry  work  of  the  ''City  Gates." 

Money  statemenL 

July  1,  1S99,  balance  unexpended $175.85 

June  30,  1900,  amount  expended  during  fiscal  year 46.85 

July  1,  1900,  balance  unexpended 129.00 

Preservation  a/ad  repair  offort^ficaHons.  St.  Johns  Pvver^  Florida. — 
On  July  1, 1899,  there  was  a  balance  available  of  former  allotments  of 
$1,478.50,  for  pay  of  watchman  in  charge  of  the  public  property  and 
for  care  and  preservation  of  torpedo  projjerty.  On  July  27,  1899, 
^600  was  allotted  for  dismounting  and  pacMng  ordnance  material;  of 
this  amount  $117.06  was  returned  to  the  Treasury  unexpended. 

A  watchman  was  employed  the  entire  year.  The  torpedo  material 
was  overhauled,  cleaned,  and  stored  away,  after  the  application  of 
preservatives,  in  July  and  August,  1899,  and  in  April  ana  May,  1900. 
Two  inspections  of  this  material  were  naade  during  the  year.  All  of 
the  guns  were  dismounted,  and,  together  with  all  other  ordnance 
material,  were  packed  up  and  shipped  to  Augusta  Arsenal  and  else- 
where in  October,  1899. 
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On  June  11, 1900,  ^1,100  was  allotted  for  pay  of  watchman  and  care 
of  engineer  property  and  torpedo  material  during  tlie  fi8Cjl  year  end- 
ing June  30,  1901. 

Money  Htatetnent, 

July  1,1899,  balance  unexpended $l,538.5fl 

July  27, 1899,  amount  al lotted 6iHi.  i») 

June  1 1 ,  1900,  amount  allotted 1,  lOU.  'H' 

3,238.* 

November  13, 1 899,  restored  to  appropriation $1 1 7. 06 

June  30, 1900,  amount  expended  during  fiscal  year 1 ,  893. 29 

2,oia^ 

July  1, 1900,  balance  unexpended 1, 228. 1J> 

July  1, 1900,  outstanding  liabilities. . .  * 6a OO 

July  1 ,  1900,  balance  available 1, 168. 15 

Sites  for  fort  if!  cat  Ions. — An  allotment  of  ^250  was  made  July  1, 
1899,  for  surveying  boundaries  of  the  site  upon  which  reports  hsA 
been  submitted  January  9  and  June  24,  1899.  On  November  6, 189i>. 
$1,500  was  allotted  for  making  a  topographical  survey  of  this  land  for 
use  in  preparing  a  project  for  the  defenses. 

A  survey  of  the  boundary  lines  was  made  in  September  and  Octo- 
ber, 1899.  The  topographic  survey  was  made  in  November  aod 
December.  A  report  giving  description  of  the  s'ite  recommended  to 
be  acquired  was  submitted  January  4,  1900.  No  funds  being  avaih- 
ble,  no  further  steps  were  taken  toward  the  acquisition  of  this  site. 

Money  statement. 

July  1, 1899,  amount  available $250.  OD 

November  6, 1899,  amount  allotted 1, 500. 00 

1,750.0) 

Jime  30, 1900,  amount  expended  during  fiscal  year |1, 749. 93 

January  19, 1900,  amount  restored  to  appropriation .07 

l,75a(» 

DEFENSES  OF  KEY  WEST,  FLA. 

Emplaceinents  for  four  10-inch  and  two  8 -inch  guns  on  disappearing 
carriages  and  for  eight  12'inch  mxyrtars, — ^These  emplacements  are 
being  built  by  contract  under  the  provisions  of  the  act  of  June  6, 18J^ 
Contract  was  entered  into  with  tne  Venable  Construction  Company, 
of  Atlanta,  Ga.,  on  March  4,  1897.  The  work  was  to  have  been  com- 
pleted by  January  1,  1898,  but  a  number  of  extensions  of  the  time  of 
completion  have  been  granted  by  the  Secretary  of  War.  For  details 
as  to  advertisements,  award  of  contract,  extensions  of  time  for  com- 
pleting the  contract  prior  to  June  30,  1899,  cost  of  work,  plant,  and 
methods  of  doing  the  work,  etc.,  see  Repoi*ts  of  the  Chief  of  Engineers 
for  1897,  page  704,  1898,  page  721,  and  1899,  ^^g^  890. 

On  July  !^,  1899,  the  contract  was  extended  eight  months,  and  on 
March  22,  1900,  it  was  extended  four  months,  by  the  Secretary  of 
War. 

Concrete  work  at  the  gun  battery  is  completed,  except  about  14 
cubic  yards  required  to  build  steps  from  roadway  to  top  of  vsand 
embankment  at  rear  of  battery.     All  ironwork  is  completed.     There 
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remains  to  be  placed  in  the  parapet  about  3,987  cubic  yards  of  sand  fill 
and  3,210  cubic  yards  loam  fill.  About  9,630  square  yards  of  parapet 
remain  to  be  planted  with  Beimuda  grass. 

At  the  mortar  battery  about  700  cubic  yards  of  concrete  remain  to 
be  placed  in  the  inclined  retaining  walls  about  the  mortar  pits,  in  the 
observation  stations,  and  in  the  steps  leading  thereto.  About  40,733 
cubic  yards  of  sand  fill  and  about  3,473  cubic  yards  of  loam  fill  remain 
to  be  placed.  There  are  about  10,417  square  yards  of  parapet  to  be 
planted  with  Bunnuda  grass. 

At  the  beginning  of  the  year  work  by  the  contractor  on  the  gun  bat- 
tery was  in  progress  and  continued  until  September  2,  1899,  when 
operations  were  suspended  on  account  of  yellow  fever.  The  quaran- 
tine was  niised  on  November  24,  1899,  and  work  was  resumed  in 
December,  but  other  than  the  patting  in  of  a  small  amount  of  iron- 
work in  December,  no  actual  construction  work  was  accomplished 
until  in  April,  1900.  The  contractors'  plant  and  force  that  had  been 
engaged  in  dredging  the  sand  for  fill  had  become  disorganized  during 
the  suspension  of  work,  and  from  December  until  April  their  opera- 
tions were  confined  to  preparations  for  resuming  dredging  and  filling. 

The  items  of  work  accepted  and  paid  for  during  the  year  ending 
June  30,  1900,  are  as  follows: 

Gun  battery. 

Sand  fill cubic  yards..  25,383 

Stairs,  iron pounds. .    5, 187 

Iron-pipe  railing feet. .  87 

Iron-pipe  railing  posts do 36 

No  work  was  done  on  the  mortar  battery.  The  above  items,  in 
addition  to  those  given  on  page  891,  Report  of  the  Chief  of  Engineers 
for  1899,  represent  the  total  work  done  by  the  contractor  to  June  30, 
1900. 

An  electrical  firing  apparatus  was  installed  in  the  mortar  battery, 
and  some  repairs  oi  leaKS  in  the  magazines  of  these  batteries  were 
made.     This  work  was  done  by  hired  labor. 

On  March  28, 1900,  $575  was  allotted  from  appropriation  for  "Gun 
and  Mortar  Batteries"  for  the  purchase  and  installation  of  12  locking 
devices  for  the  ammunition  hoists  in  these  emplacements.  The  locking 
devices  were  purchased  under  circular  proposals  and  were  installed  by 
hired  labor. 

On  June  11,  1900,  an  allotment  of  $1,800  was  made  for  providing 
communicating  galleries  between  the  emplacements  of  this  battery. 
Plans  for  an  iron  gallery  were  prepared  and  submitted  for  approval. 

Money  statetnents. 

BATTERIES. 

July  1, 1899,  balaftce  unexpended $69,861.28 

June  30, 1900,  amount  expended  during  fiscal  year 13, 273. 17 

July  1, 1900,  balance  unexpended 66, 678. 11 

July  1, 1900,  outstanding  liabilities $3,208.64 

July  1, 1900,  covered  by  uncompleted  contracts 50, 126. 48 

63,334.02 

July  1, 1900,  balance  available 3,244.09 
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LOCKINQ  DBYIGES. 

March  28, 1900,  amonnt  allotted $575.00 

June  30, 1900,  amount  expended  during  fiscal  year 4.^0 

July  1, 1900,  balance  unexpended 570.10 

July  1, 1900,  outstanding  liabilitiee 536.46 

July  1, 1900,  balance  available 33.64 

GALLERY. 

June  11, 1900,  amount  allotted $1,800.00 

July  1, 1900,  balance  unexpended 1,800.  CO 

ErrhplcLcefraerdB  for  i/wo  l^-vrbch  hreedi-londhig  r!ile^, — ^Theso  emplace- 
ments were  practically  completed  at  the  close  of  the  laat  fiscal  year. 
In  July,  1899,  the  trolley  beams  were  placed  and  doors  hmig,  compM- 
ingthe  work  that  had  been  provided  for. 

The  battery  was  turned  over  to  the  care  of  the  troops  on  February 
3, 1900.  The  guns  and  carriages  are  on  hand  and  are  to  be  mounted  by 
the  troops.  An  electric-lighting  plant  is  to  be  provided  for  this  battery 
when  fmids  become  available. 

The  total  amount  allotted  for  these  emplacements  was  $113,000,  and 
the  total  amount  expended  to  June  30, 1900,  vfas  $112,891.97. 

Money  atatemervt. 

July  1, 1899,  balance  unexpended $11,593.90 

June  30, 1900,  amount  expended  during  fiscal  year 11,485.87 

July  1, 1900,  balance  unexpended 108.03 

Thjoo  Ji^7-inch  ra^pidrfi/re  gun  emj)l<i€€ment8. — ^Theso  emplacements  had 
been  completed  during  the  previous  fiscal  year.  They  were  cared  for 
by  the  Engineer  Department  until  February  3,  1900,  when  they  were 
turned  over  to  the  troops.  No  funds  were  available  for  this  work 
during  the  fiscal  j^ear  other  than  the  general  funds  for  preservation 
and  repair  of  fortifications,  report  of  which  is  made  under  separate 
heading. 

Fov/r  errvplaceTnents  for  IB-povmder  rojpid-ii/re  guns, — ^Two  of  these 
emplacements  had  been  completed  at  the  close  of  the  previous  fiscal 
year  as  far  as  it  was  practicable  to  carry  work  in  advance  of  receipt 
of  gun  mounts.  No  additional  work  was  done  on  them  during  tms 
fiscal  year,  as  the  gun  mounts  were  not  received. 

Work  on  the  other  two  emplacements  was  continued  by  hired  labor 
until  September  1,  1899.  During  July  and  August,  627  cubic  vards 
of  concrete  were  put  in,  making  a  total  of  1,12y  cubic  yards  placed. 
No  further  work  can  be  done  until  the  receipt  of  the  gun  mounts. 

The  total  amount  allotted  for  these  emplacements  was  $22,760.  The 
total  amount  expended  to  June  30, 1900,  was  $20,869.25. 

Money  atiitemervt. 

July  1,  1899,  balance  unexpended $6,883.63 

December  2,  1899,  amount  allotted 750.00 

7,633.63 
June  30,  1900,  amount  expended  during  fiscal  year 6,752.88 

July  1,  1900,  balance  unexpended I,88a75 
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Two  empldcements  for  IB-povmder  rapid-Jure  gv/na. — ^Plans  for  two 
additional  emplacements  for  IS-pounders  and  a  project  for  their  con- 
struction were  approved  and  $13,000  allotted  lor  the  work.  Their 
construction  will  begin  at  an  early  date. 

Money  atiitemefiit, 

June  22,  1900,  amonnt  allotted $13,000.00 

July  1,  1900,  balance  available 13,000.00 

InstaUaUon  of  eUciHc-light  plant, — ^This  work  embraced  the  con- 
struction of  two  power  stations  and  the  installation  of  separate  lighting 
plants  in  the  battery  of  four  lO-inchand  two  8-inch  disappearing  guns 
and  in  the  mortar  battery. 

At  the  end  of  the  previous  fiscal  year  the  power  stations  had  been 
completed,  and  both  engines  and  storage  batteries  and  the  dynamo  at 
the  mortar  battery  had  been  installed.  During  this  year  the  dynamo 
at  the  gun  battery  was  installed,  wiring  at  both  batteries  was  finished, 
and  lamps  were  placed,  completing  the  plants,  which  were  then  turned 
over  to  the  care  of  the  troops  on  March  12,  1900. 

The  total  amount  aUotted  for  these  plants  was  $19,300. 

Money  atdtemerU. 

July  1, 1899,  balance  unexpended $7,938.73 

November  29,  1899,  amount  allotted 800.00 

8, 738. 73 
June  30,  1900,  amount  expended  daring  fiscal  year 8,686.42 

July  1, 1900,  balance  unexpended 52.31 

July  1,  1900,  outstanding  liabilities 38.37 

Julyl,  1900,  balance  available 13.94 

Soad  covering  for  hatteries, — ^The  contract  for  the  construction  of 
the  battery  for  four  10-inch  and  two  8-inch  guns  and  the  mortar  bat- 
tery requires  the  contractor  to  place  sand  filling  for  a  roadway  in  rear 
of  the  gun  battery,  in  rear  of  the  mortar  battery,  and  between  the  two 
batteries.  The  work  contemplated  under  this  heading  is  the  placing  of 
6  inches  of  crushed  brick  ana  concrete,  obtained  from  the  pulling  down 
of  the  old  fort,  on  the  sand  fill  placed  by  the  contractors.  A  concrete 
curbing  is  also  to  be  placed.  During  the  year  about  1,000  cubic  yards 
of  brick  have  been  crushed,  and  250  olocks  of  concrete  curbing,  each  4 
feet  long,  have  been  made,  the  work  being  done  by  hired  labor. 

This  road  covering  wiU  be  completed  immediately  after  the  neicessary 
fill  is  made. 

Money  atdtemerU. 

July  1,1899,  balance  unexpended 13,000.00 

June  30, 1900,  amount  expended  during  fiscal  year 1, 573. 62 

July  1, 1900,  balance  available 1,426.38 

Mmmg  casemMe  cmd  cable  gaUery;  cable  tank  and  caaci nates  for  stor- 
age of  torpedo  nuiterial, — ^The  mining  casemate  and  cable  gallery  was 
practically  completed  in  December,  1897,  only  a  small  amount  oi  sand 
fill  and  sodding  remaining  to  be  placed.  A  survey  of  the  sand  fill  over 
the  casemate  was  made  tms  year,  and  as  it  was  found  to  be  of  sufficient 
thickness,  no  further  fill  was  made.    The  total  cost  has  been  {10,000. 
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The  cable  tank  was  completed  during  the  previous  fiscal  year  with  the 
exception  of  the  placing  of  the  intake  water  pipe.  This  has  since  been 
placed.     The  total  cost  nas  been  ^,800. 

The  work  of  fitting  up  casemates  in  the  old  masonry  work  for  thf 
storage  of  torpedo  material  was  finished. 

Money  statetnenta. 

MINING   CASEMATE. 

July  1, 1899,  balance  unexjiended ^58. 43 

June  30, 1900,  amount  expended  during  fiscal  year 38. 43 

CABLE  TANK. 

July  1,1899,  balance  unexpended $171.20 

June  30, 1900,  amount  expended  during  fiscal  year 171. 20 

CASEMATES. 

July  1, 1899,  balance  unexpended $147, 2S 

June  30, 1900,  amount  expended  during  fiscal  year 147. 2S 

Preservation  and  repair  of  foTtificati<ms, — Operations  during  the 
year  were  carried  on  with  the  balance  of  funds  available  at  the  l^gin- 
ning  of  the  year,  together  with  an  allotment  of  $500  made  November 
9, 1899,  and  |l05  made  January  20, 1900. 

The  reservation  was  cleared  of  trash  and  debris,  weeds  were  t*  moved, 
office  building,  fort  keeper's  quarters,  storehouses,  etc.,  were  kept  io 
repair,  and  were  painted  and  whitewashed  where  necessary-;  thj  iron- 
work (such  as  trolleys  and  tracks,  ammunition  hoists,  cranes,  railings, 
beams,  etc.)  at  all  the  gun  and  mortar  batteries  was  scraped  and  painted 
and  preserved  from  rust;  and  the  engines  and  dynamo  of  the  electric- 
light  plant  were  run  at  regular  intervals  until  turaed  over  to  the  care 
ot  troops.  The  entire  fortification  works,  including  guns  and  car- 
riages, were  cared  for  during  the  period  from  September  to  December, 
1899,  when  the  troops  were  quarantined  in  the  barracks  on  account  of 
the  yellow  fever  epidemic  at  Key  West. 

All  of  the  toipedo  material  was  twice  overhauled  and  inspected  dur- 
ing the  year.  All  articles  requiring  it  were  painted,  oiled,  or  other- 
wise covered  with  preservatives  and  securely  stored  away. 

On  June  11,  1900,  $2,500  was  allotted  for  care  of  the  works  of  forti- 
fication and  the  torpedo  material  during  the  fiscal  year  ending  June 
30, 1901. 

Money  statements. 

FOKT  TAYLOR,  FLA. 

July  1,  1899,  balance  unexpended $219.17 

November9, 1899,  amount  allotted 500.00 

719.17 
June  30,  1900,  amount  expended  during  fiscal  year 719.17 

CARE  AND   PRESERVATION   OP  TORPEDO   MATERIAL. 

July  1,  1899,  balance  unexpended $1,000.00 

June  30,  190O,  amount  expended  during  fiscal  year 955. 74 

July  1,  1900,  balance  unexpended 44.26 

July  1,  1900,  outstanding  liabilities 44.26 
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KSY  WEST,  FLA. 

Joly  1, 1899,  balance  unexpended $2,660.00 

Januanr20,  1900,  amount  allotted 105.00 

June  11,  1900,  amount  allotted 2,500.00 

5, 265. 00 
June  30,  1900,  amoimt  expended  during  fiscal  year 2, 763.  74 

July  1,  1900,  balance  unexpended 2,501.26 

July  1,  1900,  outstanding liabilitiee 98.50 

July  1,  1900,  balance  available : 2,402.76 

Supplies  for  artiUery. — On  May  10,  1900,  $100  was  allotted  from 
appropriation  for  '* Preservation  and  Repair  of  Fortifications"  for  the 
purchase  of  supplies  for  the  preservation  and  care  of  the  electric-light 
plants  at  the  gun  and  mortar  batteries,  upon  a  requisition  of  the  com- 
manding oflicer,  Key  West  Barracks,  duly  approved  by  the  Chief  of 
Engineers.  The  supplies  requested  were  procured  and  turned  over  to 
the  troops. 

Money  statement. 

May  10, 1900,  amount  allotted $100.00 

June  30,  1900,  amount  expended  during  fiscal  year 65.  75 

July  1,  1900,  balance  unexpended 34.25 

Supplies  Jbr  coast  defenses. — On  June  7, 1900,  $600  was  allotted  from 
the  appropriation  ''Supplies  for  Coast  Defenses"  for  the  purchase  of 
such  supplies  as  might  oe  called  for  by  requisitions  of  the  artillery, 
duly  approved  by  the  Chief  of  Engineers. 

Money  statement. 

June?,  1900,  amount  allotted f600.00 

July  1, 1900,  balance  unexpended 600.00 


30. 

DEFENSES  OF  TAMPA  BAY,  FLORIDA. 

Officers  in  charge,  Capt.  Henry  Jervey,  Corps  of  Engineers^  to 
January  18,  1900 ;  Capt.  Thomas  H.  Rees^.  Corps  of  Engineers,  since 
January  18,  1900 ;  assistant,  Lieut.  Frank  C.  Boggs,  Corps  of  Engi- 
neers ;  Division  Engineer,  Col.  Peter  C.  Hains,  Corps  of  Engineers. 

Cable  tank. — Under  date  of  January  11,  1899,  the  sum  of  $6,725 
was  allotted  from  the  appropriation  "Torpedoes  for  Harbor  Defense," 
act  of  May  7,  1898,  for  the  construction  of  a  cable  tank. 

The  concrete  tank  and  wooden  superstructure  were  completed  in 
March,  1899,  with  the  exception  of  installing  a  traveling  crane  for 
handling  the  drums  of  cable.  This  crane  has  been  furnished  and 
installea  under  contract  with  the  New  Jersey  Foundry  and  Machine 
Company.  It  has  been  found  satisfactory  in  every  respect,  and  han- 
dles the  drums  of  cable  with  ease  and  dispatch.  In  addition,  the 
leaky  floor  of  the  tank  has  been  repaired,  a  siphon  has  been  furnished 
for  emptying  the  tank  when  necessary,  and  the  building  covering  the 
tank  has  been  painted. 
BNG  1900 69 

Digitized  by  VjOOQIC 


930    EEPOET  OP  THE  CHIEF  OP  ENQINEEBS,  U.  8.  ABMT. 

Money  statement. 

July  1,  1899,  balance  unexpended $1,017.18 

June  30,  1900,  expended  during  fiscal  year 1,017.18 

Emplacements  for  eight  I'B-vrvch  mortars. — ^The  approved  project  was 
to  construct  empIacementB  for  eight  12-inch  mortars  on  carriages, 
model  of  1896,  at  an  estimated  cost  of  ^150,000.  This  sum  was  allot- 
ted from  the  appropriation  for  "Gun  and.  Mortar  Batteries,"  act  of 
May  7,  1898,  on  July  30,  1898.  An  additional  allotment  was  made 
December  23,  1899,  of  $6,000  from  the  appropriation  for  "Gun  and 
Mortar  Batteries,"  act  of  March  3, 1899.  Total  allotment,  $155,000. 
The  preparation  of  plans  and  estimates  was  ordered  June  7, 1898;  the 
same  were  submitted  July  25,  1898,  and  approved,  with  certain  modi- 
fications, July  30,  1898.  Field  work  commenced  in  November.  1898, 
with  the  construction  of  a  wharf,  and  in  December  the  work  or  clear- 
ing the  site  of  the  battery  for  the  foundations  was  started. 

On  June  30,  1899,  the  following  work  had  been  completed: 

A  dock  275  feet  long  had  been  built  and  buildings  for  qnarters  and  storage  par- 
poses  erected. 

The  site  of  the  work  had  been  cleared  and  all  concrete  forms  for  the  north  half  of 
the  battery  built 

Shell  for  use  in  concrete  masonry  had  been  accumulated  from  a  shell  bank  on  the 
island  and  screened. 

A  traveling  cable  way  had  been  installed  for  placinff  concrete  and  sand  filling. 

The  north  half  of  the  battery  was  well  advanced,  all  forms  for  same  were  in  pliu», 
the  I-beams  were  set,  and  concrete  was  deposited  nearly  to  the  level  of  the  magazine 
roof. 

All  the  gun  beds  were  completed  and  anchor  bolts  set  ready  for  base  rings. 

The  amount  of  material  in  place  was  about  as  follows: 

Cable 
ymidB. 

Concrete  No.  1 2,881 

Ck)ncreteNo.2 381 

Concrete  No.  3 182 

Foundation  filling  of  sand  and  shell 1,817 

Sand  fill  in  front  of  battery 2,452 

Two  mortar  carriages  had  been  received  at  the  dock  and  moved  to 
the  battery  site. 

The  entire  cost  of  the  battery  to  June  30, 1899,  was  $72;197.47. 

During  the  fiscal  year  ending  June  30, 1900.  the  eniplacements  have 
been  completed  and  eight  carriages  mountea.  On  May  8, 1900,  the 
battery  was  turned  over  to  the  artillery  command. 

During  the  year  the  work  of  placing  concrete  and  I-beams  and  rais- 
ing sand  fill  has  been  executed  by  hired  labor.  The  plant  used  is 
described  in  the  report  of  Lieut.  R.  P.  Johnston,  Corps  of  Engineers, 
printed  in  report  of  the  Chief  of  Engineers  for  1899,  page  906,  to 
which  reference  is  respectfully  made.  The  work  perform^  may  be 
stated  as  follows: 


1900. 

1809. 

TotaL 

Excftvfttlon         .••••••.••••••••••.••.•..••••••...••-•-••••••••*••-•••••• 

cu.rtds. 

C^ydf. 

"^tUm 

Sand  fill 

64,960 
6,550 

2,468 

889 
1,817 

67»41S 

Concret6 

&994 

Random  stone. 

881 

Shell  and  sand  In  foundation 

8,86« 

4»67S 
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An  electric-lighting  plant  has  been  installed  as  follows: 

One  IS-horsepower  Homsby-Akroyd  oil  ennne  under  coDtract  of  November  27, 
1899,  with  the  McCay  Engineering  Company,  of  Baltimore,  Md. 

One  7.5-kilowatt  generator  under  contract  of  May  29,  1899,  with  the  Northern 
Engineering  Company,  of  New  York. 

One  switchboard  and  three  panel  boards  have  been  furnished. 

Ninety-seven  lamps  and  the  necessary  wiring  under  contract  of  October  10,  1899, 
with  the  D'Olier  Engineer  Company,  of  Philadelphia,  Pa. 

AU  parts  of  the  battery  are  well  lighted  by  this  system. 

For  handling  ammunition  a  trolley  system,  consisting  of  overhead 
track  and  Yale  &  Towne  block  attached  to  trolley,  has  been  furnished 
under  contract  of  December  19,  1898,  with  the  New  Jersey  Foundry 
and  Machine  Company,  of  New  York. 

For  details  of  the  work  and  distribution  of  expenses  attention  is 
respectfully  invited  to  Lieutenant  Boggs's  very  full  report  submitted 
herewith. 

Money  statement. 

July  1, 1899,  balance  unexpended .' $77, 802. 53 

Allotted  smce 5,651.96 

83,454.49 
June  30, 1900,  expended  during  fiscal  year 83,454.49 

BEPORT  OP  UEUT.  FRANK  0.  BOGGS,  CORPS  OF  ENGINEERS. 
MORTAR  BATTERT. 

This  battery  consists  of  eight  12-inch  mortars  and  commands  the  main  entrance 
to  Tampa  Bay. 

The  nearest  business  centers  are  Tamp>a  and  Port  Tampa,  at  distances  of  35  and 
23  miles,  respectively,  communication  being  had  by  water.  Until  November,  1899, 
a  tug  was  employed  for  transporting  the  men,  provisions,  etc.,  to  the  works,  but 
after  that  date  this  was  done  \y  a  l^at  chartered  by  the  Quartermaster's  Depart- 
ment This  boat  makes  daily  trips,  carrying  mail,  supplies,  etc.,  for  the  garrison  of 
artillery. 

For  a  description  of  the  plant  used  in  erectine  the  battery,  attention  is  invited  to 
the  report  of  Lieut  R.  P.  Johnston,  Corps  of  iMgineers,  Report  of  Chief  of  Engi- 
neers for  the  year  1899,  vol.  1,  page  906.  Due  to  the  failure  of  the  contractor  for 
crushed  rock  to  supply  the  materiS  as  required,  systematic  work  could  not  be  com- 
menced until  the  1st  of  June,  1899.  From  that  time  the  work  was  carried  on 
without  intermission  or  delay. 

The  original  plans  for  the  battery  required  excavation  for  the  foundation  of 
almost  4  feet,  but  after  the  excavation  had  been  made  it  was  discovered  that  the 
water  would  rise  in  the  mortar  pits  to  a  height  of  from  1  to  2  feet  It  was  therefore 
decided  to  raise  the  battery.  In  order  to  save  the  additional  cost  of  concrete  neces- 
sary to  raise  the  battery,  sand  was  used,  it  being  thoroughly  watered  and  tamp^. 

Since  the  completion  of  the  work,  the  battery  has  shown  a  slight  settlement,  the 
maximum  being  about  three-fourths  of  an  inch.  This  is,  I  think,  due  partly  to  the 
sand  fill  above  mentioned  and  partly  to  a  course  of  shell  which  was  placed  as  a 
foundation  course  for  the  concrete. 

The  concrete  used  in  the  battery  consists  of  a  mixture  of  crushed  rock,  shell, 
sand,  and  Portland  cement.  The  sand  and  shell  were  gathered  from  natural  depos- 
its found  on  the  key,  the  former  being  clean  and  sharp.  The  shell  are  small,  with  a 
corrugated  surJbice,  and  form  an  excellent  bond  witn  the  sand  and  stone.  After 
completing  the  concrete  work  the  entire  battery  was  covered  with  a  damn-proof 
course  consisting  of  a  mixture  of  Neuchatel  asphalt,  refined  bitumen,  and  sand. 
These  were  mixed  in  the  proportion  of  100  pounds  bitumen,  660  pounds  asphalt, 
and  12  buckets  of  sand,  the  ingredients  being  placed  over  a  hot  fire  and  thoroughly 
incorporated.  The  above  amount  should  cover  a  space  of  about  25  square  yards  to  a 
depth  of  one-half  inch.    Before  this  course  was  laid  the  concrete  was  troweled  to  a 
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smooth  surface.  The  vertical  walls  and  the  asphalt  course  were  treated  with  a  coat 
of  coal  tar  and  rosin,  and  a  vertical  layer  of  stone  was  placed  between  the  concr^ 
walls  and  the  sand  fill. 

The  sand  used  for  protecting  the  battery  was  gathered  within  a  short  distance  of 
the  work.  The  material  was  hauled  from  the  pits  by  the  locomotive  to  a  position 
under  the  cable  way,  by  which  the  skips  were  taken  from  the  flats  and  dumped  as 
required.  This  fill  was  done  at  an  averajge  cost  of  10  cents  per  yard,  including  sub- 
sistence of  employees,  laying  track,  repairs,  etc.  After  completing  the  fill  a  layer  of 
rich  loam  was  laid  to  a  depth  of  about  1  foot,  in  which  was  sowed  a  mixture  of  Ber> 
muda  grass  seed  and  oats,  the  latter  being  used  to  bind  the  earth  imtil  the  grass 
could  obtain  a  hold. 

The  electrical  plant  consists  of  a  7.6-kilowatt  ^nerator  operated  by  a  IS-horse- 

Sower  Homsby-Akroyd  oil  en^a  From  the  switchboard,  which  is  located  in  the 
ynamo  room  in  the  east  section  of  the  battery,  lead  wires  run  to  panel  boards 
located  one  in  each  section.  From  these  boards  the  hght  circuits  are  run.  All 
wires  are  laid  in  insulated  conduits,  the  pipes  being  embedded  in  the  concrete. 

In  setting  the  base  rings  for  the  mortar  carriages,  the  following  method  was  used: 
The  bolts  were  set  in  the  usual  manner  with  a  double  templet  When  ready  for  the 
base  ring,  four  of  the  bolts  on  the  diagonals  of  a  square  were  threaded  so  that  an 
additional  nut  could  be  screwed  on  each.  This  nut  was  screwed  down  to  such  a  level 
that  the  top  was  on  the  final  level  for  the  bottom  of  the  base  ring.  The  base  ring  was 
then  lowered  into  position,  resting  on  the  four  nuts  mentioned  above.  By  raising  or 
lowering  the  nuts  the  ring  was  set  with  very  little  trouble. 
Eight  mortar  carriages  have  been  received  and  erected. 
Following  is  a  tabulated  statement  of  quantities  and  cost 

Total  work  on  battery. 

Cubic  yards. 

Excavation 2,699 

Sand  fill 67,412 

Concrete 8,994 

Bandom  stone 389 

Foundation  of  sh ell  and  sand 4,673 

Cost  of  material. 

Cement  ($0.69  added  for  storing),  i>er  barrel $2. 46 

Crushed  stone  ($0.29  added  for  storing),  per  cubic  yard 2. 95 

Bandom  stone  (10.38  added  for  storing),  per  cubic  yard 3.  (H 

Shell,  screening  and  storing,  per  cubic  yard 45 

Sand,  screening  and  storing,  per  cubic  yard 12 

Lumber  for  forms,  roi^h,  per  M 10. 25 

Lumber  for  forms,  dressed,  per  M 12.75 

Cost  of  concrete  in  place. 

Cement  (1  barrel) $2.46 

SheU  (8J  cubic  feet) 142 

Sand  (14  cubic  feet) 062 

Crushed  stone  (24  cubic  feet) 2. 622 

Mixing  and  placing 693 


5.979 
The  above  batch  tamped  in  place  to  30  cubic  feet. 

Cost  per  yard  of  concrete $5. 3vSl 

Form  work  per  yard 370 

Total  cost  per  yard 6. 751 
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Itemized  statement  of  matericd  and  labor. 
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Material 


Labor. 


Total 


Purchase  of  plant 

Hire  of  plant 

Erection  of  quarters 

Erection  of  dock 

Erection  of  track,  trestle,  and  bins 

Erection  of  and  repair  to  plan t 

Clearing  site  of  battery,  excavating  foundation,  and  tamping 

sand  and  shell  in  same '. 

Unloading  and  storing  material 

Transportation,  hire  of  tugs,  lighters,  etc 

Hire  of  teams 

Crushed  and  random  stone 

Cement 

Shell 


$11,116.69 
775.00 
2,664.72 
2,499.00 
4,216.18 
2,021.20 


Forms  for  concrete 

Drainage  and  ventilation 

Mixing  and  placing  concrete 

Damp-proof  course 

Structural  Ironwork 

Speaking  tubes 

Trolley  svstem 

Electno-Ught  and  power  plant 

Operating  expenses  (fuel,  oil,  etc.) 

Subsistence 

Sand  fill  in  parapet 

Loam  covering  and  grass  seed 

Doors,  windows,  etc 

Cleaning  and  mounting  ordnance 

Taking  down  and  storing  plant,  and  care  of  battery. 

Office  expenses 

Telegrapn.  telephone,  and  express 

Additional  pay  on  account  of  holidays 

Printing,  advertising,  etc 

Mileage  and  travel  expenses 

Superintendence  and  engineering 


7,880.91 

1,529.44 

20,412.49 

25,904.40 

193.67 

1,844.29 

623.76 


$3,886.74 

918.40 

4,220.60 

8,574.98 

1,800.85 
9,657.07 


1,047.00 
8,633.67 
172.74 
1,699.82 
2,931.61 
1,796.52 
4,768.92 


8,483.79 
302.54 

6,235.85 
369.14 
192.06 
30.00 


184.19 


12.22 
594.90 


370.74 
•92.12 


2,184.71 

6,804.26 

833.61 

225.99 

1,130.56 

616.67 


120.06 
208.76 


800.00 


10,432.81 


$11,116.69 
775.00 
6,001.46 
8,417.40 
8,436.78 
6,596.18 

1,800.86 

9,657.07 

7,880.91 

1,529.44 

20,412.49 

25,904.40 

193.57 

6,828.08 

926.30 

6,235.86 

1,416.14 

8,825.72 

202.74 

1,699.82 

8,115.80 

1,795.52 

6,953.68 

6,304.26 

846.83 

820.89 

1,130.66 

616.67 

870.74 

92.12 

800.00 

120.05 

203.76 

10,432.81 


Total 99,124.72 


65,834.76 


1M,969.47 


Two  emplacements  for  S-mch  guns  on  cUsappearmg  ccmiages. — ^The 
approved  project  was  to  construct  two  emplacements  for  8-inch  B.  L. 
nnes  on  disappearing  carnages,  L.  F.  model  of  1896,  at  an  estimated 
cost  of  $97,500.  This  amount  was  allotted  October  4,  1898,  from 
appropriation  for  ''Gun  and  Mortar  Batteries,"  act  of  July  7,  1898 
Additional  allotments  were  made  as  follows:  $1,000  on  July  6,  1899, 
from  act  of  March  3,  1899;  $10,000  on  August  10,  1899.  from  act  of 
July  7, 1898;  $10,000  on  November  10, 1899,  from  act  of  March  3, 1899; 
total  allotment,  $118,600.  The  preparation  of  plans  and  estimates  was 
ordered  July  11,  1898,  and  the  same  were  submitted  September  29, 
1898,  and  approved  October  3,  1898.  Actual  work  in  the  field  began 
in  October,  1898,  with  the  construction  of  quarters  and  a  railroad  track 
from  wharf  to  battery  site  and  an  extension  of  the  wharf. 

On  June  30, 1899,  the  following  work  had  been  completed: 

A  dock  had  been  built  and  1,360  feet  of  railroad  track  laid  from  the  dock  to  the 
batterv  site. 

Buildings  for  quarters  and  storage  purposes  had  been  erected. 

The  site  of  the  battery  had  been  cleared  and  forms  erected  for  the  north  emplace- 
ment. 

Shell  for  use  in  concrete  masonry  had  been  tran8|>orted  by  lighter  from  the  neigh- 
boring key,  screened,  and  delivered  into  material  bins.  A  large  quantity  of 
unscreenea  shell  had  also  been  used  in  foundation  fills  and  in  ballasting  railroad 
tracks. 

Concrete  work  had  been  confined  to  the  north  emplacement,  as  the  sinsle  revolving 
crane  derrick  constituting  the  depositing  plant  had  a  limited  radius  of  delivery.  It 
is  in  this  respect  inferior  to  the  traveling  cableway. 

About  1,518  cubic  yards  of  concrete  had  been  i>laced  in  the  battery. 

One  8-inch  disappearing  carriage  was  received  in  February,  1899. 
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During  the  fiscal  year  ending  June  30, 1900,  the  emplacements  have 
been  completed,  and  on  May  8,  1900,  the  battery  was  turned  over  to 
the  artillery  command. 

During  the  year  the  placing  of  concrete  and  I-beams  and  raising  of 
sand  fill  has  been  carried  on  by  hired  labor.  The  plant  used  is  described 
in  the  report  of  Lieut.  R.  P.  Johnston,  Coi-ps  of  Engineers,  printed 
in  Report  of  Chief  of  Engineers  for  1899,  page  909,  to  which  reference 
is  respectfully  made. 

The  8-inch  disappearing  carriage,  model  of  1896,  received  during  the 
previous  year,  has  been  mounted,  and  a  second  carriage  was  received 
and  turned  over  to  the  artillery  command  for  mounting. 

The  following  plant  for  lighting  the  battery  and  handling  ammuni- 
tion has  been  installed: 

One  IT-horsepower  Homsby-Akroyd  oil  engine  under  contract  of  November  27, 
1899,  with  the  McCay  Engineering  Company,  of  Baltimore,  Md. 

One  10-kilowatt  generator  under  contract  of  November  29, 1899,  with  the  Northern 
Engineering  Company,  of  New  York,  N.  Y. 

1^0  electrical  hoists  for  ammunition  service  under  contract  of  December  19,  1898, 
with  the  New  Jersey  Foundry  and  Machine  Company  of  New  York. 

Four  cranes  imder  same  contract. 

Trolley  system  complete  under  same  contract. 

Necessary  lamps  and  wiring  imder  contract  of  October  10,  1899,  with  the  D* Oiler 
Engineering  Company,  of  Philadelphia,  Pa. 
«  SwitchbcSird  and  panel^boards  have  been  purchased  and  installed. 

For  details  of  the  work  and  distribution  of  expenses,  attention  is 
respectfully  invited  to  the  report  of  Lieutenant  Bog^,  who  was  in 
immediate  charge  of  the  work  and  whose  report  is  submitted  herewith. 

Money  statement. 

3  uly  1, 1899,  balance  unexpended $44, 154. 01 

Allotted  since 21,449.53 

65,603.54 
June  30, 1900,  expended  during  fiscal  year 65,603.54 

BEPOBT  OF  LIEUT.  FRANK  C.  BOGOS,  CORPS  OF  SNGINEBR8. 
8-INCH  BATTERY. 

This  battery  consists  of  emplacements  for  two  8-inch  rifles  on  disappearing  cu- 
riages. 

The  means  of  communication  are  the  same  as  described  in  the  report  for  the  mortar 
battery. 

For  a  description  of  the  j)lant  used,  attention  is  in\dted  to  the  report  of  Lieut  R 
P.  Johnston,  Corps  of  Engineers,  Report  of  Chief  of  Engineers  for  the  year  1899, 
Part  I,  page  909. 

The  general  features  relative  to  the  ingredients  for  concrete  and  damp-proof  couise 
are  similar  to  corresponding  ones  in  the  mortar  battery,  and  a  repetition  of  their 
description  is  imnecessarjr. 

The  plant  used  in  erection  was  in  no  way  equal  to  the  plant  at  the  mortar  battery, 
a  consequent  increase  in  the  cost  of  the  various  items  being  the  result  The  derrick 
on  the  aock  tor  handling  material  was  not  large  enough  to  reach  the  hatches  of  the 
schooners  carrying  cement  and  stone,  and  recourse  was  had  to  a  gaff  swung  from  the 
mast  of  the  schooner.  This,  however,  was  not  satisfactory.  The  crane  derrick  used 
at  the  battery  was  limited  to  an  area  bounded  by  the  circumference  of  a  circle  of  55 
feet  radius— the  length  of  the  boom.  This  limitation  necessitated  that  a  great  deal 
of  the  material  in  the  battery  be  moved  in  barrows,  thereby  adding  to  the  expense. 

In  placing  the  sand  in  the  parapet  fill  the  material  was  loaded  in  skips  placed  on 
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flat  care,  which  were  run  within  reach  of  the  derrick.  Within  the  radios  of  55  feet 
the  sand  was  dumped  directly  in  place;  beyond  this  it  was  dumped  from  the  skips 
into  side-dump  cars,  which  were  run  on  a  track  placed  on  top  of  the  fill. 

The  electrical  plant  consists  of  a  10-kilowatt  venerator  operated  by  a  17-horsepower 
Homsby-Akroya  oil  engine.  From  the  switchboard,  which  is  located  in  the  dynamo 
room,  lead  wires  run  to  panel  boards  located  in  each  section,  of  the  battery  and  to 
the  ammunition  hoists.  The  light  circuits  are  run  from  these  boards.  All  wires  are 
laid  in  insulated  conduits  which  are  embedded  in  the  concrete. 

The  method  of  placing  the  base  rincs  as  recommended  by  Supt.  R.  F.  Ensey  and 
adopted  on  the  work  was  slightly  dmerent  from  that  used  at  the  mortar  battery. 
Before  the  concrete  for  the  gun  blocks  was  placed  four  lengths  of  IJ-inch  pipe  were 
driven  into  the  foundation  in  such  a  manner  that  the  base  ring  could  be  lowered  on 
them  in  its  final  position.  The  concrete  for  the  gun  blocks  was  then  placed  to  the 
level  of  the  bottom  of  the  foundation  bolts  for  the  base  rine,  the  len^hs  of  pipe  cut 
off,  threaded,  and  capped  so  that  the  level  of  the  cap  would  be  the  mial  level  of  the 
bottom  of  the  base  nng  in  position,  and  the  base  nns  lowered  into  position.  The 
bolts  were  suspended  directly  from  the  ring  and  the  latter  accurately  set  by  raising 
and  lowering  the  caps.  By  this  method  the  use  of  the  templet  was  done  away  with, 
the  ring  formine  its  own  templet  for  the  bolts. 

One  carriage  has  been  received  and  erected.  The  second  was  received  and  turned 
over  to  the  artillery  battery  for  mounting. 

Following  is  a  tabulated  gtatement  of  quantities  and  cost: 

Ibtal  wcrh  on  battery. 

Cubic  yards. 

Excavation \ % 930 

Sand  fill 14,189 

Concrete 6,654 

Random  stone 455 

Foundation  of  shell 227 

OostofmateriaL 

Cement  ($0.07  added  for  storing),  per  barrel $2,532 

Crushed  stone  f $0,387  added  for  storing),  per  cubic  yard 3. 047 

Random  stone  ($0,566  added  for  storing),  per  cubic  yard 3. 226 

Shell,  screening  and  storing,  per  cubic  yard 481 

Sand^  screening  and  storing,  per  cubic  yard 25 

Lumoer  for  forms,  rough,  per  thousand 10. 25 

Lumber  for  forms,  dreased,  ^&r  thousand 12. 75 

Cost  of  concrete  in  place. 

Cement  (one  barrel) .' $2,532 

SheU  (8i  cubic  feet) 151 

Sand  (14  cubic  feet) 130 

Crushed  stone  (24  cubic  feet) 2. 71 

Mixing  and  plaiciug 761 


6.284 
The  above  batch  tamped  in  place  to  30  cubic  feet 

Cost  per  cubic  yard 5.655 

Fonn  work  per  yard 22 

Total  cost  per  yard 5.875 
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Itemized  staJtemeM  of  maier^ 


Material. 


Laboi. 


TotaL 


Purchase  of  plant 

Hire  of  plant 

Erection  of  quarters 

Erection  of  aock 

Erection— track,  trestle,  and  bins 

Erection  of  and  repairs  to  plant 

Clearing  site  of  battery,  excavating  foundation,  and  tamping 

shell  m  same 

Unloading  and  storing  material 

Transportation— hire  of  tugs,  lighters,  etc 

Hire  of  teams 

Crushed  and  random  stone 

Cement 


$5,555.91 
350.00 
1,588.74 
1,100.45 
2,476.06 
1,147.17 


Shell  . 

Forms  for  concrete 

Drainage  and  ventilation 

Mixing  and  placing  concrete 

Damp-proof  course 

Structural  iron  work 

Speaking  tubes 

Ammunition  hoists  and  trolley  system 

Operating  expenses,  fuel,  oil,  etc 

Subsistence 

Electric-light  and  power  plant , 

Sand  fill  in  parapet 

Loam  covering  and  grass  seed 

Doors,  windows,  etc 

Cleaning  and  mounting  ord nance 

Taking  down  and  storing  plant  and  care  of  battery  . 

Office  expense 

Telegraph,  telephone,  and  express 

Addudonai  pay  on  account  of  holidays 

Printing,  advertising,  etc 

Mileage  and  travel  expenses 

Superintendence  and  engineering  expenses 


4,790.16 

1,5»4.81 

14,466.43 

17,943.66 

9L76 

801.81 

178.71 


13,884.62 

934.54 

4,229.39 

6,171.26 

1,763.41 
10,482.48 


868.91 
1,122.17 

120.98 
3,393.42 
1,215.68 
4,097.62 
2,929.99 


1,596.34 
32.52 
6,608.51 
106.70 
115.57 
23.78 


8.69 
781.21 


697.13 
993.02 


2,316.68 
618.66 

1,800.24 
246.43 
294.12 
609.73 
931.57 


128.66 
130.48 


286.44 


9,578.32 


S5.55&91 

35a  00 

5,473,36 

2,034.99 

6,7CWL45 
7,318.42 

1.763.41 

10.482.48 

4,790.16 

1,594.31 

14,466.43 

17,M3.65 

91.73 

2,397.^ 

211.23 

5,608,51 

477.  €1 

1.2$7.74 

144.76 

8,393.42 

1,216.58 

6.41S.90 

8,548.65 

1,800.24 

254-12 

1,025.33 

509.75 

981.57 

697.13 

993.02 

286.44 

123.56 

130.43 

9,578.82 


Total. 


67,016.36 


51,481.30 


118»447.ei 


Preservation  and  repair  of  fortifications. — ^Thework  accomplished 
under  this  appropriation  during  the  fiscal  year  ending  June  30,  1900, 
consisted  oi  inspecting,  cleaning,  moving,  and  protecting  the  sub- 
marine-mine material,  and  some  urgent  repairs  to  the  (^vemment 
dock. 

Inspections  of  torpedo  material:  Inspections  were  made  in  August, 
1899,  and  May,  1900,  ahd  reports  submitted  as  required  by  Greneral 
Orders,  No.  1,  Office  Corps  of  Engineers,  1898.  The  first  mspection 
cost  $30  and  an  allotment  was  made  by  the  Chief  of  Engineers  on  July 
21,  1899,  to  cover  it.  The  second  inspection  cost  $32.76  and  was  paid 
for  with  a  balance  in  hand  from  an  allotment  for  cleaning  and  protect- 
ing the  mining  material  in  this  district. 

Cleaning  and  protecting  mining  material:  In  accordance  with  an 
estimate  submitted  August  24,  1899,  the  Chief  of  Engineers  allotted 
the  sum  of  $227  for  the  above  purpose  during  the  period  ending 
November  30,  1899.  Circumstances  prevented  the  completion  of  this 
work  until  March,  1900,  at  which  date  the  mining  material  had  been 
put  in  good  condition  and  properly  stored  for  safe  keeping.  The  cost 
was  $194.24,  the  balance  of  the  auotment  being  applied  by  authority 
to  the  expense  of  the  last  semiannual  inspection. 

Moving  cable  drums:  This  work  was  performed  in  February,  1900, 
and  pertained  to  6  reels  of  cable  transferred  from  the  St.  Augustine 
district  for  storage  in  the  cable  tank.  The  expenses  were  defrayed  by 
an  allottment  of  $25,  made  by  the  Chief  of  Engineers  DecemlJer  29, 
1899.  The  cost  of  the  work  was  $7.95.  The  bsdance,  $17.05,  has  been 
returned  to  the  Treasury. 
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Repairing  dock:  On  November  21,  1899,  an  allotment  of  $946  was 
made  by  the  Chief  of  Engineers  for  the  purpose  of  repairing  the  engi- 
neer dock,  in  accordance  with  estimate  submitted  November  16, 1899. 
The  work  was  performed  in  December  and  January  at  a  total  cost  of 
$785.    The  balance,  $160,  has  been  returned  to  the  Treasury. 

Money  statemervt. 

June  30,  1900,  amount  allotted  during  fiscal  year $1,227.00 

Amount  expended  during  fiscal  year 1,049.95 


Deposited  to  the  credit  of  the  Treasurer  of  the  United  States. 


177.05 
177.05 


Abstract  of  proposals  for  material  for  dectric  plant  received  in  response  to  advertisemenJt 
dated  Jvly  19,  1899,  and  opened  August  8,  1899,  by  Capt.  Henry  Jervey,  Corps  of 
Engineers. 

clXss  a. 


Name  and  address  of  bidder. 

Oil  engines,  etc. 

No. 

One 
IT-horse- 
power. 

One 
IS-horse- 
power. 

TotaL 

? 

McCay  Engineering  Co.,  Baltimore,  Md 

S8,285.00 

4 

D'OlierEn^neering  Co.,  Philadelphia,  Pa 

$1,562.00 
2,074.00 

91,857.00 
1,084.00 

a  2, 919. 00 

5 

New  Jersey  Foundry  and  Machine  Ck).,  New  York,  N.  Y 

8,878.00 

CLASS  B. 

Name  and  address  of  bidder. 

Generators. 

No. 

One 
kilowatt, 
110  volts. 

One  7.6 
kilowatt, 
UO  volts. 

Total. 

1 
? 

General  Electric  Co.,  Schenectady,  N.  Y 

McCay  Engineering  Co.,  Baltimore,  Md 

9460.00 

S876.00 

9825.00 
a535.00 

4 

D'Olier  Epgineerlng  Co.,  Philadelphia,  Pa 

441.00 
848.00 

410.00 
296.00 

851.00 

5 

New  Jersey  Founder  and  Machine  Co.,  New  York,  N.  Y 

646.00 

CLASS  C. 


Name  and  address  of  bidder. 

Ampere  accnmnlatois. 

No. 

One  86 
A.  A. 

One  50 
A.  A. 

TotaL 

2 

McCay  Engineering  Co.,  Baltimore  Md     ..    .. 

92,746.00 
8,564.90 

8 

The  Electric  Storage  Battery  Co.,  Philadelphia.  Pa 

91,458.90 
1,626.00 
1,082.00 

92,101.00 
2,206.00. 
1,248.00 

4 

D'Olier  ^gineerlng  Co.,  Philadelphia,  Pa . . 

8,732.00 
a2,825.00 

5 

New  Jersey  Foundiy  and  Machine  Co.,  New  York,  N.  Y 

CLASS  D. 


No. 


Name  and  address  of 
bidder. 


Wire. 


B  and  S  gauge. 


No.O, 
100 
feet 


No.l, 
100 
feet. 


No.  2, 
800 
feet. 


No.  4, 
500 
feet. 


No. 
6, 

100 
feet. 


No.  8, 
400 
feet 


Solid. 


No. 
feet. 


No.  12, 
200 
feet 


Twin 
con- 
ductor. 
No.  14, 
8,600 
feet 


TotaL 


General  Electric  Co.,  Sche- 
nectady, N.  Y J 

D'Olier  Engineering  Co., 
Philadelphia,  Pa 

New  Jersey  Foundry  and 
Machine  Co.,  New  York, 
N.  Y 


90.22 
22.00 
18 
13.00 

2475 
24.75 


90.166 

16.60 

.11 

n.oo 

.2026 
20.25 


90.16  90.105 
120.005  2.50 
06 
30.00 


64.00 

.1775 
142.00 


90.0990.06690.0690.0325 

9.009L00  12.00  6.50 

.05     .06       .02     .016 

6.0042.00     4.00  8.00 


116 
57.50 


.09     .06 
9.0084.00 


06 
10.00 


.04 
8.00 


90.116 
414.00 

.0166 
69.40 

.0675 
248.00 


9748.60 
a28L40 

598.60 


a  Beoommended  for  aooeptance. 
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Abstract  of  proposals  for  material  for  electric  plant  received  in  response  to  advertisemai 
dated  July  19,  1899^  and  opejied  August  8j  1899^  by  CapL  Henry  Jervey,  Oorp$  cf 
Engineers — Continued. 

CLASS  E. 


Name  and  address  of  bidder. 

Lamps. 

No. 

160  lamps. 

4  desk 
lamps. 

4  portable 
lamps. 

Total. 

1 

General  Electric  Co.,  Schenectady,  N.  Y 

McCay  EnKinoering  Co.,  Baltimore,  Md 

$466.80 

C6.00 

$12.00 

35a  00 

4 

5 

D'Olier  EnKineering  Co.,  Philadelphia,  Pa 

New  Jersey  Foundry   and   Machine  Co.,  New 
York,  N.  Y 

212.00 
380.00 

16.00 
16.00 

10.00 
4.00 

a23S.(» 
B99.09 

a  Recommended  for  acceptance. 

Remarks.— 2.  Also  bid  lump  sum  of  $6,600  for  Classes  A,  B,  G,  and  E  complete.    No  anUioiity  for 
H.  K.  McCay,  president,  to  sign. 
8.  No  authority  filed  for  C.  M.  Woodward  to  sign. . 
4.  No  authority  for  Henry  D'Olier,  Jr.,  treasurer,  to  sign  bid. 

GUN  AND  MORTAR  BATTERIES. 

Two  emplacements  for  S-inch  guns  and  emplacements  for  eight  12-inch  mortars. 

Abstract  of  proposals  for  famishing  oil  engines,  dynamos,  and  storage  batteries  received  ts 
response  to  advertisement  dated  October  5,  1899,  opened  at  Tampa,  Flo,,  11  a.  nu  Octo- 
ber £6,  1899,  by  Capt,  Henry  Jervey,  Corps  of  Engineers. 
CLASS  A.-OIL  ENGINES. 


No. 


Name  and  address  of  bidder. 


17  horse- 
power. 


18  horse- 
power. 


Total. 


Type  and  make  proposed. 


August  Meitz,  New  York,  N.  Y 

New  Jersey  Foundry  and  Machine 
Co.,  New  York,  N.Y. 

The  De  La  Vergne  Refrigerating  Ma- 
chine Co.,  New  York.N.  Y. 

McCay  Engineering  Co.,  Baltimore, 
Md. 


$1,585.00 
2,050.00 

1,W6,00 


$1,335.00 
1,766.00 

1,550.00 


$2,920.00 
8,815.00 

8,496.00 
a  8,485.00 


Meitz  &  Weiss  kerosene  ai- 
gine. 

Homsby-Akroyd  type,  made 
by  De  La  Vergne  Refrig- 
erating Machine  Co. 
Do. 

Homsby-Akioyd. 


CLASS  B.-GENERATORS. 


No. 

Name  and  addreas  of  bidder. 

10  kilo- 
watt. 

7.5  kilo- 
watt 

Total. 

Type  and  make  proposed. 

7 

Westinghouse  Electric  and  Manufac- 
turing Co^  Atlanta,  Ga. 

Northern  Engineering  Co.,  New 
York,  N.Y. 

New  Jersey  Foundry  and  Machine 

Co., New  York, N.Y. 
General  Electric  Co.,  Schenectady, 

N.Y. 
McCay  Engineering  Co.,  Baltimore, 

$595.00 
a649.00 

687.00 

1,170.00 

818.00 

8 

6 

7 
9 

$389.00 

891.00 
600.00 

$310.00 

296.00 
570.00 

Northern  Electrical  Manu- 
facturing Co.,  MadisoiL 
Wis. 

Pour  pole  ironclad,  made  by 
C.  and  C.  Electric  Co. 

Multipolar,  beltdriven,  Geo- 
era!  Electric  Co. 

Crocker- Wheeler. 

CLASS  C.-ACCUMULATORS. 


No. 

Name  and  address  of  bidder. 

85  am- 
pere. 

50  am- 
pere. 

Total. 

1 

5 
8 
9 

The  Electric  Storage  Battery  Co., 
Philadelphia.  Pa. 

New  Jersey  Foundry  and  Machine 

Co.,  New  York,  N.Y. 
Western  Electric  Co.,  New  York, 

N.  Y. 
McCay  Engineering  Co.,  Baltimore, 

$1,511.80 

1,518.00 
1,530.00 

^,415.98 

2,422.00 
2,460.00 

$8,927.78 

8,935.00 
8,990.00 
a  8,189.00 

Chloride,  types  E 16  and  F 11, 
Electric  Storage  Battery 
Companies. 

Same.    (Sixe  not  stated.) 

Same.    (E15andFll.) 
A8q>ecified. 

aBeoommended  for  acceptance. 
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nroBiiALrnEB,  bemabks,  sra,  on  bids  recexyed. 

1.  Title  of  ofBcer  sfgnlng  not  given;  no  authoritv  for  officer  signing  furnished. 

2.  Informal,  does  not  use  blank  form  of  proposal;  bids  submitted  by  letter  not  in  accordance  with 
fiqpecifications. 

8.  No  authority  for  president  to  sign. 

4.  No  witness  to  Walter  Junge's  signature,  one  of  the  guarantors;  guuanty  incomplete;  bid  on 
Meitz  &  Weiss  kerosene  engines,  has  small  oil  tank  on  top  of  cylinder  instead  of  in  base  of  engine; 
not  sufficiently  developed  for  recommendation  of  acceptance. 

5.  Date  of  bid  omitted  on  guaranty;  additional  field  regulators  on  generators,  S22  each. 

6.  No  authority  for  general  manager  to  sign:  60-cent  revenue  stamp  omitted. 

8.  No  authority  for  officer  to  sign  proposal;  no  witnesses  to  signature  of  guarantor;  guaranty  other> 
wise  incomplete;  no  adhesive  seal;  triplicate  copy  not  furnished. 

9.  No  authority  for  president  to  sign;  total  for  Class  C  should  be  $8,189  in  figures  instead  of  $3,196; 
duplicate  and  triplicate  copies  are  correct 

The  amount  available  for  payment  under  the  proposed  contract  is  $7,500. 


3  P. 

DEFENSES  OF  PEN8A00LA,  FLA. 

Officer  in  chargCj  Capt.  Clement  A.  F.  Flagler,  Corps  of  Engineers; 
assistant,  Lieut.  Lewis  H.  Rand,  Corps  of  Engineers;  Division 
Engineer,  Col.  Peter  C.  Hains,  Corps  of  Engineers. 

Battery  for  four  lO-inch  guns  on  disappea/rmg  carriages. — ^This  bat- 
tery was  completed  and  transferred  to  tne  artillery  arm  of  the  service 
by  authorities  of  the  Secretaiy  of  War  dated  February  24  and  June 
19,  1898.  Owing  to  the  cramped  condition  of  the  electric-light  plant 
and  the  prevalence  of  water  in  the  dynamo  room^  a  modification  was 
approved  involving  the  construction  of  two  additional  rooms,  remov- 
ing the  sand  covenng,  and  improving  the  ventilation.  An  allotment 
was  made  for  this  purpose  May  26,  1900,  from  the  appropriation  for 
*'Gun  and  Mortar  Batteries,"  act  of  July  7,  1898. 

At  the  close  of  the  year  most  of  the  material  for  this  work  had  been 
ordered  and  the  cement  received;  the  railroad  track  and  locomotive 
were  overhauled,  and  the  west  entrance  wing  wall  partially  removed. 

Money  statement. 

July  1, 1899,  balance  unexpended $0.32 

Amount  allotted  during  the  fiscal  year 2,300.00 

2,300.32 
June  30, 1900,  amount  expended  during  the  fiscal  year .32 

July  1, 1900,  balance  xmexpended 2,300.00 

July  1, 1900,  outstanding  liabilities 602.72 

July  1,1900,  balance  available 1,797.28 

Battery  for  eiqkt  IS-mch  mortars, — ^This  battery  was  completed  and 
transferred  to  the  artillery  arm  of  the  service  by  authority  of  the 
Secretary  of  War  dated  June  6,  1899.  The  balance  available  was 
utilized  in  repairing  washed  slopes.  The  eight  mortars  received  in 
April,  1899,  were  mounted  by  the  artillery  during  the  year. 

Money  statement. 

July  1, 1899,  balance  unexpended 1158.99 

June  30,  1900,  amount  expended  during  the  fiscal  year 153.66 

July  1, 1900,  balance  unexpended 6.44 

July  If  1900,  outstanding  liabilities 5.44 
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BaMm'v  for  f(mr  15-p(mnder  rapid-f/re  guns. — ^Plans  and  estimates 
for  this  Dattery  were  approved  by  tlie  Chief  of  Engineers  February 
14, 1899,  and  work  was  oegun  March  16, 1899,  on  clearing  and  raising 
the  site  of  the  battery. 

On  June  30,  1899,  the  concrete  was  all  in  place  except  a  portion  of 
platforms  1  and  2  and  all  of  platforms  3  and  4.  The  sana  filling  to 
raise  the  site  to  a  reference  of  (10.6)  was  also  in  place. 

The  concrete  was  mixed  with  the  cubical  mixer  used  for  the  8-inch 
battery,  and  deposited  from  a  traveling  derrick  moving  in  front  of 
the  battery  parallel  to  the  crest. 

Since  July  1,  1899,  work  was  carried  on  until  the  battery  was  com- 
pleted, August  24,  with  the  exception  of  the  doors,  hand  railings, 
electric  lights  and  latrine  fixtures,  and  the  armament.  The  armament 
has  not  been  received,  but  all  of  the  above  fixtures  are  on  hand,  stored, 
and  will  be  installed  with  the  armament. 

The  sand  filling  of  the  parapets  was  covered  with  swamp  sod  and 
sown  with  Bermuda  grass  \Oynodon  dactylon).  and  has  shown  no  signs 
of  wash  except  where  cut  by  the  waves  on  leit  flank.  (See  "Preser- 
vation and  Repair  of  Fortifications,"  this  report.) 

The  magazine  roofs  were  asphalted  and  the  battery  appears  to  be 
dry,  except  during  actual  rains,  when  the  floors  are  wet,  owing  to  the 
absence  oi  doors.  The  ma^zine  floors  have  a  considerable  faU  to  the 
rear,  preventing  the  possibilitv  of  standing  water. 

The  cements  used  were  Beach's  natural  cement  and  Alsen  brand  Port- 
land. The  gravel  was  round,  clean -pit  gravel,  obtained  from  Moma- 
ton,  Ala.,  by  contract.  The  proportions  used  were  1  cement,  2  sand, 
and  6  gravel.    The  sand  was  taken  from  the  reservation. 

One  thousand  two  hundred  and  forty-three  cubic  yards  of  concrete 
were  laid,  at  a  cost  per  cubic  yard  of  $8.51,  including  materials,  forms, 
labor,  rations,  and  superintendence.  The  elaboration  of  form  for  so 
small  a  Quantity  of  concrete  is  the  cause  of  the  large  cost. 

Five  thousand  six  hundred  and  ninety -six  cubic  yards,  in  all,  of  sand 
filling  were  deposited  in  place,  at  a  cost  of  28  cents  per  cubic  yard. 

The  wells  in  the  platforms  were  made  large  enough  to  permit  easy 
and  accurate  insertion  and  fixing  of  the  well-linings  for  the  pillar 
mountings.  A  circular  segmental  cylinder  8  inches  deep  must  be  cut 
from  the  parapet  in  front  of  the  gnn  in  emplacements  1,  2,  and  3,  but 
this  will  be  done  when  armament  is  received. 

This  work  was  in  local  charge  of  Mr.  J.  E.  Turtle,  Assistant  Engineer. 

Moneq  statement. 

July  1,  1899,  balance  unexpended $6,234.81 

Amount  allotted  during  the  fiscal  year 14.58 

6,249.39 
June  30,  1900,  amount  expended  during  the  fiscal  year 6,227.71 

July  1,  1900,  balance  unexpended 21.68 

July  1,  1900,  outstanding  fiabilities 13.88 

July  1, 1900,  balance  available 7.80 

Battery  for  two  1%-inch  guns  on  disappearing  carriages. — ^This  bat- 
tery was  completed  and  transferred  to  me  artillery  arm  of  the  service 
by  authority  of  the  Secretary  of  War  dated  June  6,  1899.  The 
carriages  and  guns  for  tiiis  batteiy,  received  in  March  and  April, 
1899,  were  mounted  by  the  artillery  during  the  year. 
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MoTiey  stcUement. 

July  1,  1899,  balance  unexpended $266.60 

June  30,  1900,  amount  expended  during  the  fiscal  year 1 108.01 

January  30,  1900,  balance  unexpended 158.59 

February  10,  1900,  deposited  to  credit  of  Treasurer  United  States 158. 59 

Battery  for  two  J^.72-inch  rapid-ilre  gvms. — This  battery  was  com- 
pleted and  transferred  to  the  artillery  arm  of  the  service  m  October, 

1898.  The  guns  and  carriages  are  all  mounted. 

Money  statement. 

July  1,  1899,  balance  unexpended $14.64 

July  24, 1899,  deposited  to  credit  of  Treasurer  United  States 14. 64 

Battery  for  i/wo  8-inch  rifles  on  disappearing  ca/rriages. — On  July  1, 

1899,  there  remained  to  complete  this  battery  only  the  mounting  of  the 
guns,  the  erection  of  hand  railing,  and  some  pipe  connections.  This 
was  done  during  the  year.  (See  *' Preservation  and  Repair  of  Fortifi- 
cations," this  report.)  The  guns  were  received  November  13, 1899,  and 
mounted,  and  the  battery  was  turned  over  to  the  artillery  arm  of  the 
service  March  21, 1900,  in  accordance  with  authority  of  tiie  Secretary 
of  War  dated  February  23, 1900. 

Money  statement. 

July  1,  1899,  balance  unexpended $489.44 

June  30,  1900,  amount  expended  during  the  fiscal  year 419.48 

January  30,  1900,  balance  unexpended 19.96 

February  10,  1900,  deposited  to  credit  of  Treasurer  United  States 19. 96 

Preservation  and  repai/r  of  fortifications. — Anmchinist  was  employed 
to  care  for  the  electric-light  plants  until  the  detail  of  an  electrician 
sergeant  relieved  him  of  this  duty  in  November,  1899.  He  has  since 
been  engaged  in  caring  for  and  repairing  property  injured  by  the 
explosion  of  June  20, 1899  (see  Report  of  Chief  of  Engineers  for  1899, 
p.  922),  and  in  work  connected  with  torpedo  material. 

With  the  funds  allotted  for  care  of  material  injured  by  the  explosion, 
all  material  not  hopelessly  destroyed  was  collected,  cleaned,  repaired, 
and  stored. 

The  wharf  was  repaired,  the  cut  and  washed  slopes  of  the  12- inch 
battery,  mortar  battery,  and  10-inch  battery  were  quite  extensivelv 
repaired,  and  new  sod  and  Bermuda  grass  sprouts  placed  where  needed. 
Doors  01  the  batteries  were  repaired  in  several  instances;  speaking 
tubes  repaired,  altered,  and  labeled;  broken  lift  at  the  10-inch  battery 
repaired;  steel  hoods  placed  over  exposed  doors  to  prevent  ingress  of 
ram  water;  plumbing  repaired  at  the  10-inch  battery,  where  several 
pipes  had  been  burst  through  freezing;  drainage  holes  drilled  in  sev- 
eral places  in  magazines  and  platforms  to  carry  oflf  surface  water; 
several  electrical  instruments  repaired  on  switch  boards,  and  some 
places  where  concrete  of  parapet  was  broken  restored. 

An  estimate  was  made  for  preventing  dampness  in  the  10-inch  bat 
tery  by  coating  exterior  surface  of  concrete  in  front  of  magazines  with 
asphalt.  Owing  to  the  expense,  it  was  direct^  that  the  worst  (as 
regards  dampness)  magazines  be  tried  as  an  experiment;  $2,176.90  was 
allotted;  the  sand  filling  was  removed  from  the  front  of  emplacement 
No.  4;  the  concrete  face  was  coated  with  hot  asphalt  to  below  the  level 
of  the  floor,  a  trench  drain  of  broken  brick  laid  against  the  asphalt,  co v- 
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ered  with  a  thin  layer  of  eravel,  and  the  filling  replaced.  In  addition, 
the  entrance  was  regraded  with  a  fall  to  the  rear,  and  two  small  wing 
walls  built  to  prevent  rain  water  entering  from  tne  sides.  The  damp- 
ness has  not  entirely  disappeared,  but  water  no  longer  drips  from  the 
ceiling  as  was  common  in  the  past. 

The  floors  of  all  these  batteries  need  renewing,  in  order  to  give  a  fall 
to  the  rear,  and  thus  prevent  water,  entering  from  whatever  cause, 
standing  upon  them.  Settlement  of  the  batteries  has  caused  the  floors 
in  the  magazines  in  most  cases  to  be  lower  than  the  sills  of  the  entrance 
doors. 

In  the  12-inch  battery  the  electric  plant  is  under  the  platform  of  gun 
No.  1  and  has  been  continually  wet  in  inclement  weather.  To  remedy 
this  evil,  an  oil  coating  was  applied  to  the  platform.  The  following 
extract  irom  report  of  Lieut.  Lewis  H.  Rand,  Corps  of  Engineers,  who 
had  local  charge,  gives  interesting  details  of  the  method  employed: 

To  remedy  dampness  in  dynamo  and  storage-battery  rooms,  an  oil  coating  was 
applied  to  the  gmi  platform  under  which  they  are.  An  asphalt  coating  would  be  cut 
to  pieces  hy  the  wheels  of  the  ammunition  trucks.  A  mixture  of  resm  and  boiled 
linseed  oil  m  the  proportion  of  1  to  3  was  applied.  The  platform  was  first  carefully 
swept  and  cleaned:  tnen  clay  forms  one-half  inch  high  were  constructed  by  laying 
li-inch  planks  in  the  desired  positions  and  building  up  against  their  ed^e  the  damp- 
ened clay  to  a  thickness  of  about  3  inches;  after  the  clay  had  dried  and  hardened  the 
planks  were  removed.  Diagonal  rectangles,  in  checkerboard  st^le  of  about  36  square 
yards  each,  were  first  treated.  Twenty  gallons  of  the  mixture  m  a  55-gallon  caldron 
were  heated  to  a  point  such  that  the  mixture  was  just  short  of  boiling  over,  when  it 
was  poured  out  on  the  rectangle  and  spread  with  brooms  to  cover  the  entire  sui^oa 
Warm,  clear  weather  in  a  dry  spell,  so  that  the  concrete  might  be  as  dry  and  absorb- 
ent as  possible,  was  chosen  for  the  work.  After  standing  twenty-four  hours  the  forms 
were  removed  and  replaced  for  the  uncoated  rectangles  with  a  lap  of  about  12  inches. 
After  these  were  taken  up  the  laps  were  a^ain  given  a  thin  coating,  simply  poured 
CO,  as  was  also  done  to  the  steps  and  other  irregular  places  where  forms  could  not  be 
constructed.  After  standing  for  some  two  weeks  the  thick  unabsorbed  reein  was 
scraped  off.  The  improvement  in  tbe  dynamo  room  has  been  very  noticeable, 
although  the  dripping  water  is  not  completely  stopped.  The  space  between  two 
I-beams  for  a  distance  of  about  6  feet  is  still  damp,  but  the  larger  part  of  the  ceil- 
ing is  now  dry  and  the  dripping  directly  over  the  dynamo,  which  was  the  most  obiec- 
tionable  feature,  is  completely  stopped.  Probably  the  water  for  the  portion  that 
drips  comes  through  interstices  from  some  other  source. 

A  coating  was  given  over  about  170  square  yards  at  a  total  cost  of  about  $70,  and 
using  altogether  about  75  gallons  of  linseed  oil  and  26  of  resin  oil. 

Two  8-inch  B.  L.  rifles  were  received  in  November,  1899,  for  the 
8-inch  battery;  these  were  mounted  by  engineer  labor,  mider  an  allot- 
ment of  $320  from  the  appropriation  for  "Preservation  and  Repair  of 
Fortifications."  While  one  of  the  guns  was  being  carried  by  rail  acro^ 
a  trestle  over  a  small  lagoon  the  trestle  ^ave  way  and  the  gun,  a  loco- 
motive, and  three  cars  were  precipitated  into  the  water.  An  additional 
allotment  of  $120  was  made  for  recovery  of  gun  and  plant,  which  was 
speedily  effected.     The  gun  was  uninjured;  the  plant  was  repaired. 

Some  shore  protection,  in  the  form  of  sheet  piling  with  string  pie<*t\^ 
bolted  at  the  top,  was  placed  along  the  left  flank  of  the  16-pounder 
battery  to  prevent  the  cutting  away  of  the  beach,  which  had  begun 
at  that  point.     A  portion  of  tne  slope  also  cut  away  was  replaced. 

A  portion  of  the  breast-height  wall  at  Fort  Barrancas,  blown  down 
during  target  practice,  was  rebuilt. 

A  fire  chart  of  the  entire  harbor  was  prepared  for  the  artillery,  at 
a  cost  of  $160. 

Material  for  the  electric  plants  was  purchased  and  issued  from  time 
to  time,  upon  duly  approved  requisitions  to  the  artillery  post  engineer 
officer.     Total  cost  of  material  so  furnished,  $136.62. 
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Money  8t(U€ment. 

July  1, 1899,  balance  unexpended $8,448.13 

Amount  allotted  during  the  fiscal  year 4,910.00 

13,358.13 
June  30, 1900,  amount  expended  during  the  fiscal  year 8, 927. 90 

July  1, 1900,  balance  unexpended 4,430.23 

July  1, 1900,  outstanding  liabilities 816.42 

July  1, 1900,  balance  available 3,613.81 

Torpedoes  for  harhor  defense. — Mining  casemate:  The  doors  of  the 
mining  casemate,  blown  off  by  the  explosion  of  June  20,  1899,  were 
replaced,  shelves  and  tables  erected  as  prescribed  in  Torpedo  Manual, 
and  the  storage  battery  set  up  ready  to  receive  the  electrolyte. 

Torpedo  storehouse:  This  storehouse,  destroyed  completely  by  the 
explosion,  was  rebuilt  exactly  as  it  stood  before,  except  that  a  corru- 
gated-iron roof  was  substituted  for  the  slate  one.  Portions  of  the  old 
crane,  shutters,  and  doors  were  utilized  in  rebuilding,  and  the  old 
foundations  were  intact.  Otherwise  the  structure  is  new.  Cost  of 
reconstruction,  $5,066.02. 

Cable  tank:  The  wooden  superstructure  and  windmill  of  the  tank 
was  completelv  destroyed  by  tne  explosion.  A  new  windmill,  dupli- 
cate of  the  ola,  has  been  set  up,  and  the  tank  house  rebuilt  exactly  as 
it  originally  stood,  except  that  the  house  extends  beyond  the  tank  at 
the  north  end  over  a  railroad  track  in  the  form  of  a  porte-cochere;  the 
rails  of  the  traveling  crane  extend  the  entire  lengtn  of  the  building, 
and  the  handling  of  cable  drums  is  much  simpler  than  in  the  first 
arrangement.     Cost  of  reconstruction,  $2,227.56. 

Searchlight  plants:  The  plant  at  one  side  was  transferred  to  the 
artillerjr  arm  with  the  8-incn  battery.  Of  the  plant  at  another  side, 
the  projector  itself  was  completely  destroyed  by  the  explosion,  and 
other  parts  injured.  The  dynamo  has  since  been  repaired  and  is  in 
serviceable  condition.  The  switehboard  was  damaged,  but  has  been 
repaired  as  far  as  practicable  without  purchase  of  new  parts. 

Money  statement. 

July  1, 1899,  balance  unexpended $28.27 

Amount  allotted  during  the  fiscal  year 8,040.00 

8,066.27 
June  30,  1900,  amount  expended  during  the  fiscal  year 7,299.70 

July  1,  1900,  balance  unexpended 766.57 

July  1,  1900,  outBtanding  liabilitiea 34.44 

July  1, 1900,  balance  available 732.13 


3Q. 

DEFENSES  OF  MOBILE  AND  MISSISSIPPI  SOUND. 

Officer  in  chai^,  Maj.  William  T.  Rossell,  Corps  of  Engineers; 
assistant,  Lieut.  James  B.  Cavanaugh,  Corps  of  Engineers,  until  June 
9,  1900;  Division  Engineer,  Col.  Peter  C.  Mains,  C^rps  of  Engineers. 

Morta/r  lattery. — ^iSe  approved  project  provides  for  the  construction 
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of  a  battery  for  eight  12-iDch  B.  L.  steel  mortars,  at  an  estimated  cost 
of  $140,000. 

At  the  beginning  of  the  fiscal  year  the  building  plant  had  been 
installed:  the  greater  part  of  framing  for  concrete  erected;  consider- 
able sand  fillea  in  the  parapet;  low  land  in  the  rear  filled  to  the  level 
of  the  parade,  and  the  eight  mortar  carriages  and  a  large  amount  of 
materials  for  construction  received.  About  25  per  cent  of  the  con- 
crete was  placed.  The  platforms  proper  had  been  completed,  and  were 
in  readiness  for  assembbng  the  carriages. 

During  the  fiscal  year  the  batterv  was  completed,  except  the  sand 

?arapet  and  a  few  minor  detaib,  the  operations  being  as  follows: 
,831.49  cubic  yards  concrete  placed,  including  4,213  square  yards 
granolithing,  usine  8,610  barrels  cement,  4,048  cubic  yards  sand,  6,363 
cubic  yards  gravel,  and  420  cubic  yards  (net^  stone,  completing  con- 
crete work  except  observation  stations  and  adjacent  stairways. 

Proportions  for  concrete  were  1  barrel  of  cement,  16  cubic  feet  of 
sand,  and  27  cubic  feet  of  gravel.  For  granolithing,  twice  the  amount  of 
cement  was  used.  Concrete  bars  of  the  former,  7  months  old,  8  inches 
by  8  inches  cross  section,  developed  a  transverse  breaking  strength 
of  1,946  pounds,  with  a  center  quiescent  load  in  a  span  of  4  feet;  of 
the  latter,  2,631  pounds.  A  gpinolith  walk  10  feet  wide  extends  the 
whole  length  of  tine  battery.  Speaking  tubes  connecting  the  principal 
stations  were  placed,  trolleys  and  troUey  beams  installed,  doors  con- 
structed and  hung,  and  all  wood  and  iron  work  painted,  using  coik 
paint  for  the  ceiling  beams. 

To  protect  the  rooms  from  moisture,  air  spaces  extending  above  the 
level  of  the  ceilings  were  placed  in  all  thicK  walls,  and  the  layers  of 
concrete  slope  slightly  away  from  the  rooms  in  all  directions.  The 
platforms  drain  toward  the  sides  and  rear  of  battery  and  have  suitable 
gutters.  The  top  of  the  battery  was  covered  with  four  thicknesses  of 
tarred  felt,  laid  separately  in  hot  asphalt.  This  was  covered  with  a 
4-inch  layer  of  eranolith  to  protect  it  from  iniury.  Very  thin  groat 
was  applied  with  a  brush  to  all  the  walls  to  aiminish  their  porositr, 
and  all  exterior  walls  in  contact  with  the  sand  i)arapet  were,  in  addi- 
tion, treated  with  a  solution  of  soap  and  a  solution  of  alum,  applied 
alternately.  No  moisture  has  yet  appeared  in  rooms,  except  that  due 
to  condensation,  although  recently  tested  by  a  succession  of  violent 
rains. 

An  electric  plant,  consisting  of  a  General  Electric  20-kilowatt  gen- 
erator, direct  coupled  to  an  automatic  9  by  7  engine  of  the  marine  type, 
a  Lidgerwood  vertical  boiler,  a  60-cell  lead  chloride  storage  battery 
with  a  normal  discharge  of  40  amperes,  a  combination  switchboard,  five 
ventilating  fans,  iron-armored  conduit,  junction  boxes,  wire,  lamp  fix- 
tures, etc.,  was  received  and  installed,  with  the  exception  of  a  few 
minor  details.  All  lamp  fixtures  in  magazine,  shot  rooms,  and  gal- 
leries are  provided  with  ^ards  and  shwes  and  are  moisture  proof. 
The  storage-battery  room  is  situated  on  the  extreme  flank,  and  is  well 
ventilated.  The  pumping  well  for  the  boiler  feed  is  situated  directly 
in  rear  of  -the  boiler  room.  The  battery  is  connected  with  switch- 
board in  dynamo  room  by  means  of  lead  cables  laid  in  an  underground 
6-inch  conduit  Lead  caoles  were  also  laid  in  an  underground  12-inch 
conduit  extending  the  entire  length  of  battery,  with  brick  manholes 
at  intervals,  from  which  branches  of  6-inch  condtut  were  laid. 

Each  mortar  pit  is  drained  by  a  4-inch  sewer-pipe  line  witii  two 
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branches,  one  leading  directly  into  the  sand  beneath  and  the  other  to 
the  rear. 

The  lower  portions  of  the  eight  mortar  carriages  were  moved  to  the 
battery,  the  base  rings  leveled  and  set,  and  the  carriages  a:^sembled  to 
the  height  of  the  loading  platform.  This  included  racers,  azimuth 
circles,  iBioor  plates,  and  all  ironwork  built  into  the  concrete. 

Considerable  delay  and  extra  expense  were  entailed  on  account  of 
the  Atlas  Cement  Company  not  delivering  cement  promptly.  This 
was  partly  due  to  the  loss  by  that  company  of,  two  vessels  loaded  with 
cement  en  route  from  New.  i  ork.  Work  of  concreting  was  suspended 
from  August  4,  1899,  to  October  26,  1899,  and  from  November  18, 
1899,  to  Januaiy  29,  1900,  on  account  of  not  having  cement.  Work 
on  the  sand  parapet  was  continued  during  the  greater  part  of  this 
time.  Concrete  work  was  practically  completed  February  27,  1900. 
The  actual  time  of  placing  the  concrete  for  tne  entire  battery  occupied 
about  four  and  one-half  months. 

The  amount  of  sand  placed  in  the  sand  parapet  during  the  year  is 
40,638  cubic  yards. 

Money  statement. 

July  1,  1899,  balance  unexpended $100,566.31 

June  30,  1900,  amount  expended  during  fiscal  year 89, 335. 42 

July  1,  1900,  balance  unexpended 11, 230. 89 

July  1,  1900,  outstanding  liabilities 1,600.00 

July  1,  1900,  balance  available 9,630.89 

Abgtrcui  of  proposals  for  furnishing  electrical  storage  batteries  and  combination  switchboards 
for  mortar  battery  and  64nch  gun  battery j  opened  August  ^3y  1899, 


No. 

Name  and  addreas  of  bidder. 

Chloride  storage  bat- 
teries. 

Combination  switch- 
boards. 

No. 

Rate. 

Amount 

No. 

Rate. 

Amount 

1 

The  Electric  Storage  Battery  Co.,  Philadel- 
phia, Pa 

2 

$1,898.70 

$3,797.40 

2 

$760.00 

$1,500.00 

Battery /or  two  IS-inch  riAea. — ^The  approved  project  provides  for 
the  construction  of  two  emplacements  for  12-inch  B.  L.  rifles  mounted 
on  disappearing  carriages,  at  an  estimated  cost  of  $160,000. 

At  the  beginning  of  the  fiscal  year  the  battery  had  been  completed, 
with  the  exception  of  the  sand  parapet  and  a  few  minor  details. 

During  the  fiscal  year  the  battery  has  been  completed,  and  was 
turned  over  to  the  artillery  on  June  4, 1900.  The  operations  in  detail 
are  as  follows:  Five  8-inch  converted  rifles  and  tnree  200-pounder 
Parrott  guns,  with  their  carriages,  were  moved  from  the  parapet  of 
old  fort  in  front  of  battery  to  the  foot  of  the  glacis  east  of  the  sally 
port  and  parked.  The  work  of  removing  the  parapet  of  the  old  fort 
in  front  and  on  flanks  was  completed,  and  1,310  cubic  yards  of  sand, 
loam,  and  masonry  taken  from  it  were  filled  in  parapets  and  casemates, 
and  behind  brick  retaining  walls  at  entrance  of  casemates  where  neces- 
sary. The  sand  parapet  was  graded,  loam  saved  from  the  parapet  of 
old  fort  spread  over  top,  and  after  being  fertilized,  4,620  square  vards 
of  sod  was  placed,  using  583  cubic  j^ards  of  Beimuda  sod.  purchased 
for  the  purpose.  The  concrete  retaining  wall  on  east  flank  was  com- 
ENQ  1900 60 
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pleted  upon  removal  of  railroad  trestle  used  for  filling  sand  in  parapet 
Brick  retaining  w^s  were  constructed  on  the  flanks  at  the  junction  of 
old  parapet  with  sodded  slopes. 

Steel  Qoors  for  ammunition  hoists  and  passagewa^^s  leading  to  gun 
platforms  were  received  and  hung,  and  copper  door  hoods  placed  over 
all  exterior  doors.  The  railroad  K)r  handling  ammunition  was  extended 
and  connected  with  the  line  leading  to  wharf.  The  gravel  walk  with 
brick  border  was  extended  to  the  entrance  of  old  fort.  All  ironwork 
of  battery  was  repainted,  the  ceiling  beams  with  cork  paint. 

The  installation  of  electric  j)lant  was  completed,  and  same  cared  for. 

The  12-inch  rifles  were  received  and  moved  off  the  engineer  wharf, 
after  which  the  artillery  garrison  took  charge  of  them.  Their  car- 
riages were  cleaned  and  the  bright  work  coated  with  lead  and  t&Uow 
to  prevent  rusting.  The  base  ring  for  east  emplacement  was  leveled 
and  grouted.  Mechanics  detailed  by  the  Ordnance  Department  are 
making  corrections  on  that  for  west  emplacement  previous  to  level- 
ing it. 

Money  atatemervt. 

July  1,  1899,  balance  unexpended $6,653.61 

June  30,  1900,  amount  expended  during  fiscal  year 6,147.40 

July  1,  1900,  balance  unexpended 506. 21 

July  1,  1900,  outstanding  liabilities 267.57 

July  1,  1900,  balance  available 238.64 

Emplacements  for  IB-pounder  ramd-jwe  gvmjs. — The  approved  proj- 
ect provides  for  the  construction  of  emplacements,  for  two  15-pounder 
rapid-fire  guns,  at  an  estimated  cost  oi  $9,000. 

At  the  ^ginning  of  the  fiscal  year  plant  for  handling  material  had 
been  prepared  and  work  commenced  on  battery.  Framing  had  been 
erected  for  concrete  and  placing  concrete  begun. 

During  the  fiscal  year  this  oattery  was  completed  and  was  trans- 
ferred to  the  artillery  on  June  4, 1900.  The  operations  were  as  follows: 
549.18  cubic  yards  concrete  placed,  including  392  square  yards  of 
granolith,  using  668  barrels  cement,  286  cubic  yards  sand,  401  cubic 
yards  gravel,  and  25  cubic  yards  (net)  stone. 

The  concrete  was  all  hand  mixed,  the  proportions  for  same  being 
similar  to  those  for  mortar  battery.  A  concrete  retaining  wall  4i  feet 
high,  with  riprap  at  its  base,  was  built  along  the  entire  front  to  protect 
sand  parapet  from  spray  breaking  over  the  sea  wall.  All  parts  of  the 
battery  have  suflScient  slopes  for  drainage,  the  areaways  being  drained 
by  independent  lines  of  4-inch  sewer  pipe  opening  into  a  well  con- 
structed in  the  rear.  Air  spaces  extenaing  above  the  level  of  the 
ceilings  were  built  in  all  thick  walls  adjacent  to  rooms  to  prevent 
dampness;  care  was  also  used  to  have  the  la  vers  slope  away  from  the 
rooms.  A  waterproof  course,  consisting  of  four  thicknesses  of  tarred 
felt,  laid  separately  in  hot  aspnalt  and  draining  into  the  air  spaces,  was 

Eut  in  the  concrete  above  the  ceilings.  The  minimum  space  allowed 
etween  the  edge  of  the  asphalt  and  exterior  walls  was  18  inches. 
This  space  in  the  vicinity  oi  platforms  was  treated  with  solutions  of 
soap  and  alum,  alternately,  as  an  additional  precaution.  The  rooms 
have  been  in  excellent^  condition  for  the  past  six  months,  no  leaks 
having  appeared. 
The  magazines  are  lighted  by  electricity,  the  current  being  supplied 
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by  the  electric  plant  of  the  12-inch  battery,  through  an  underground 
lead-covered  cable  666  feet  in  length  laid  in  a  6-inch  conduit  with  brick 
manholes  at  the  terminals.  All  wiring  is  laid  in  iron-armored  conduit. 
The  door  openings  are  brick  trimmed.  All  wood  and  iron  work  has 
been  painted,  usmg  cork  paint  for  the  ceiling  beams. 

For  sand  parapet  and  foundations,  2,188  cubic  yards  of  sand  was 
used;  for  concrete,  286  cubic  yards;  for  grading  rear,  89  cubic  yards, 
and  for  grading  front,  20  cubic  yards.  Of  the  total  quantity,  2,111 
cubic  yards  of  sand  was  hauled  from  the  sand  pit,  about  a  mile  distant 
from  site  of  battery;  the  remainder  from  the  immediate  vicinity. 

The  amount  of  sod  required  for  slopes  on  this  battery  was  1,103 
square  yards,  including  some  resodding  on  the  4.7-inch  rapid-fire  bat- 
teiy,  rendered  necessary  through  change  of  slopes.  Some  of  the  old 
sod  was  saved  and  used  again,  which,  with  the  134.6  cubic  yards  of 
Bermuda  sod  purchased,  was  found  to  be  sufficient. 

Money  statement. 

July  1,  1899,  balance imexx)ended $8,644.89 

June  30,  1900,  amount  expended  during  fiscal  year 8,644.89 

Preservdtion  and  repoA/r  of  fortifications. — ^At  the  beginning  of  the 
fiscal  year  a  balance  of  $1,249.51  was  available  from  the  allotment  of 
the  previous  year  for  preservation  and  repair  of  fortifications  at  one 
of  the  sites.  With  this  balance  all  sodded  slopes  were  repaired,  weeds 
removed,  ground  fertilized,  and  Bermuda  grass  planted  in  spots  where 
grass  had.died.  Reservation  fences  were  repaired.  The  old  fort  was 
cleaned  out  and  the  drains  kept  open.  Carriages  for  the  mortar  bat- 
tery were  cleaned  and  a  coat  of  lead  and  tallow  applied  to  bright  work 
to  prevent  rusting.  Ceiling  beams  of  rooms  of  4.7-iiich  rapid-fire  bat- 
tery were  cork-painted  and  the  concrete  surface  over  the  rooms  water- 
Eroof ed,  using  the  same  prepai*ations  as  for  similar  work  on  the  8-inch 
atteiy.  All  necessaiy  labor  was  furnished  the  Ordnance  Department 
for  raising,  resetting,  and  regrouting  base  circles  of  the  battery.  A 
motorman  for  hoisting  engine  was  furnished  the  artillery  for  moving 
the  two  12-inch  guns. 

Care  of  submarine  mine  material:  By  indorsement  of  the  Chief  of 
Engineers,  dated  August  10, 1899,  $100  was  allotted  from  the  appropri- 
ation for  "Preservation  and  Repair  of  Fortifications,"  act  of  March  3, 
1899,  for  care  of  submarine-mine  material.  Under  this  allotment  all 
torpedo  materials  were  examined  and  received  such  treatment  as  their 
preservation  demanded.  All  the  delicate  instruments  and  materials 
were  removed  from  their  air-tight,  copper-lined  boxes,  cleaned,  dried, 
repacked,  and  boxes  resealed.  The  cable  tank  was  drained,  cables 
tested,  reinsulated,  and  tank  refilled. 

Repair  of  8-inch  battery:  By  indorsement  of  the  Chief  of  Engineers, 
dated  August  19,  1899,  $1,000  was  allotted  from  the  appropriation  for 
"  Preservation  and  Repair  of  Fortifications,"  act  of  March  3, 1899,  for 
repair  of  the  8-inch  battery.  The  concrete  surface  over  the  rooms  of  this 
battery  was  waterproofed,  using  asphalt,  soap,  alum,  and  linseed  oil 
for  the  purpose.  The  storage  battery  of  electric  plant  was  repaired, 
and  a  copper  canopy  placed  over  it.  Drains  ana  gutters  were  con- 
structed for  counterweight  wells,  and  loading  platforms  of  emplace- 
ments Nos.  3  and  4  with  copper  flashing  and  iron  cover  plates  where 
necessary. 
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At  the  beginning  of  the  present  fiscal  year  a  balance  of  $574.66  wu 
available  from  preyioud  allotments  for  preservation  and  repair  of  forti- 
fications at  another  site.  With  these  f  mids  sea  wall  and  jetties  weie 
repaired,  240  tons  of  granite  being  used  in  this  work;  200  cabic  yards 
of  old  masonry,  which  nad  been  bitted  and  renioved  from  site  of  6-indi 
battery,  was*aumped  along  face  of  sea  wall  and  jetties.  Drain  ditch 
around  fort  was  kept  open;  windmill  for  emptying  ditch  kept  in  repair, 
and  disinfectants  used  m  old  casemates  and  drains. 

By  letter  of  the  Chief  of  Engineers,  dated  June  9, 1900,  allotments 
were  made  from  the  appropriation  for  ''  Preservation  and  Rejiair  of 
Fortifications,"  act  of  May  26,  1900,  as  follows: 

For  necessary  miscellaneous  repairs  atone  site fl,50D 

For  necessary  miscellaneoos  repairs  at  another  site 800 

Money  atdtemetit. 

July  1,  1899,  balance  unexx)ended $2,518.69 

Amount  allotted  during  fiscal  year 3,40aOO 

5,918.69 
June  30, 1900,  amount  expended  during  fijscal  year 3,400.08 

July  1,  1900,  balance  unexpended 2, 518, 61 

July  1,  1900,  outstanding  liabilities , :*.  243. 5S 

July  1,  1900,  balance  available 2,275.09 

Shore  protection. — Under  allotment  made  by  letter  of  the'  Chief  of 
Engineers,  dated  August  8,  1898,  of  $20,000,  from  appropriation  for 
"  ^  Walls  and  Embankments,"  act  of  May  7,  1898.  a  contract  was 
entered  into  with  J.  M.  Walsh  on  November  1, 1898,  tor  the  constmc- 
tion  of  about  1,800  linear  feet  of  shore  protection.     Under  this  con- 
tract 850  linear  feet  of  sea  wall  was  entirely  completed,  and  fascioe 
mattress  sunk  for  an  additional  distance  of  850  feet  on  June  30,  1899. 
During  fiscal  year  ending  June  30,  1900,  2,667  cubic  yards  rock  and 
3,565  square  yards  of  mattress  were  put  in  place,  finishing  950  linear 
feet  of  sea  wall  and  completing  the  work  under  this  contract  by  the 
construction  of  a  total  of  1,800  linear  feet  of  sea  wall.     On  November 
1,  1899,  a  contract  was  entered  into  with  W.  Chase  Spotswood  for 
extending  the  sea  wall  800  to  1,000  feet  eastward,  which  will  place  the 
terminus  at  the  quarantine  wharf.     Under  this  contract  1,167  square 
yards  of  mattress  and  548  cubic  yards  of  rock  have  been  put  in  place, 
entirely  completing  370  linear  feet  of  sea  wall  and  sinking  the  mattress 
for  an  additional  (fistance  of  155  linear  feet.     Under  the  terms  of  this 
contract  work  was  to  be  completed  June  30, 1900,  but  owing  to  exces- 
sive high  water  which  prevailed  on  the  rivers  of  Alabama  during  the 
past  spring  the  necessary  fascines  could  not  be  secured  in  time,  so  a 
request  was  made  for  an  extension  of  thirty  days'  time,  and  was  granted 
by  indorsement  of  the  Chief  of  Engineers,  dated  June  16,  1900. 

The  sea  wall  is  4  feet  high,  with  flat  crest  4  feet  wide;  shore  slope,  1 
on  1;  sea  slope,  1  on  2;  constructed  of  stone  weighing  from  10  to  500 
pounds,  the  largest  being  placed  on  crest  and  sea  slope,  hand  laid  io 
approximately  smooth  surface;  all  overlaying  a  fascme  mattress  20 
feet  wide  and  9  inches  thick. 


Digitized  by  VjOOQIC 


APPENDIX  8 — FORTIFICATIONS. 


949 


Money  statement. 

July  1,  1899,  balance  unexpended $20,582.32 

June  30,  1900,  amount  expended  during  fiscal  year 12, 998. 72 

July  1,  1900,  balance  unexpended 7,583.60 

July  1,  1900,  outstanding  liabilities $239.81 

July  1,  1900,  amount  covered  by  uncompleted  contracts 7, 000. 00 

7,239.81 

July  1,  1900,  balance  available 343.79 

Ahstrad  of  ptvposah  for  construction  of  shore  protection,  opened  October  W,  1899. 


No. 

Name  and  address  of 
•     bidder. 

Stone  in 
place,  per 
cubic  yard. 

Fascine 

mattress  in 

place,  per 

square 

yard. 

Time  of  commencement  and  of 
completion. 

1 

W.  Chase  Spotswood,  Mo- 
bUe,  Ala. 

13.25 

10.75 

In  accordance  with  specifications. 

Contract  in  force. 

With  W.  Chase  Spotswood,  dated  November  1,  1899,  approved  by  the  Chief  of 
Engineers  November  11,  1899,  for  construction  of  shore  protection  at  the  rate  of  76 
cents  per  square  yard  for  fascine  mattress  in  place  and  $3.25  per  cubic  yard  for  stone 
in  place.    Work  commenced  June  1,  1900,  and  not  yet  completed. 

Construction  of  a  concrete  cable  tank^  and  repair  of  casemates  for 
storage  of  torpedo  materials. — ^At  the  beginning  of  the  fiscal  year  the 
concrete  cable  tank  and  repairs  to  casemates  were  completed.  During 
the  fiscal'year  a  half  mile  of  multiple  cable  was  received;  searchlight 
plant  was  crated  and  stored.  These  works  being  completed,  on  August 
21, 1899,  balance  of  allotments,  amounting  to  $4:63.93,  was  turned  back 
into  the  Treasury. 

Mon£y  statement. 

July  1,  1899,  balance  unexpended •. $469.43 

June  30,  19()0,  amount  expended  during  fiscal  year $5. 50 

Amount  returned  to  Umted  States  Treasury,  work  being  com- 
pleted  463.93 

469.43 

Emplacements  for  6-inch  gwns. — ^The  approved  project  provides  for 
the  construction  of  emplacements  for  two  6-inch  quick-fire  guns 
Diounted  on  United  States  disappearing  carriages,  at  an  estimated  cost 
of  ^5.000.    This  estimate  was  subsequently  increased  by  $15,000. 

At  tne  beginning  of  the  fiscal  year  only  some  preliminary  work  had 
been  done  looking  to  securing  materials  and  supplies. 

Work  was  commenced  July  17, 1899,  with  a  small  force,  and  has  been 
continued  with  but  one  interruption  of  six  days.  The  work  was 
delayed  somewhat  by  the  slow  arrival  of  cement,  which  was  expected 
two  months  before  it  was  received,  and  of  gravel,  the  delivery  of 
which  could  not  be  made  on  account  of  the  gravel  beds  being  flooded 
by  high  water  on  the  Tombigbee  River,  and  awaiting  different  parts 
of  plant. 

The  following  items  of  plant  were  transferred  from  other  works  to 
the  site  ol  these  emplacements: 

One  ligbt  locomotive. 

Mixing  plant  complete,  with  steam  boiler,  pump,  horizontal  driving  engine,  and 
hoisting  engine. 
Bails  for  one-fourth  mile  railroad  track. 
Water  tank  (about  5,000  gallons). 
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In  addition  there  were  purchased  for  this  work  materials  for  one- 
fourth  mile  railroad  track  and  for  10  new  railroad  cars;  ironwork  and 
timbers  for  4-ton  crane  derrick  and  for  rebuilding  derrick  on  wharf; 
one  rotary  swinging  engine  for  crane  derrick;  one  cypress  water  tank 
(3,000  gallons). 

A  cement  warehouse  96  feet  by  40  feet  was  built,  with  railroad  track 
running  through  center;  capacity,  3,000  barrels.  A  small  house  was 
built  as  quarters  to  accommodate  16  men.  This,  with  other  buildings, 
afforded  Quarters  for  35  men. 

A  trestle  300  feet  long  was  built  for  unloading  gravel  in  rear  of  con- 
crete plant.  This  has  since  been  extended  160  feet  over  battery  for 
filling  sand  in  parapet. 

The  concrete  mixer  used  was  a  4-foot  cubical  box  mixer,  driven  by 
S-horsepower  Lidgerwood  engine,  by  cog  gearing  and  friction  clutch. 
Steam  was  supplied  for  this  engine  by  an  upright  Lidgerwood  boiler, 
which  also  supplied  a  hoisting  engine  for  hoisting  cement  to  platform 
over  mixer.  Gravel  and  sand  were  hoisted  to  platform  in  dumping 
buckets  by  crane  derrick,  which  also  handled  concrete  from  mixer  to 
walls  of  battery.  This  derrick  was  driven  by  large  double-drum  hoist- 
ing engine  and  rotai^  swinging  engine,  steam  for  both  being  supplied 
from  same  boiler.  The  regular  charge  for  concrete  was  27  cubic  feet 
gravel,  15  cubic  feet  sand,  and  1  barrel  cement.  The  extreme  capacity 
of  this  plant  was  not  over  110  cubic  yards  concrete  per  day  of  eight  hours, 
but  it  was  well  suited  to  the  work,  as  it  could  be  operated  up  to  its 
full  capacity  by  a  very  small  force.  The  cement  used  was  Atlas  and 
Lagerdorfer  Portland  cement;  the  travel  was  brought  from  about  100 
milcvs  north,  on  Tombigbee  River;  9ie  sand  was  secured  about  800  feet 
from  site  or  battery. 

While  plant  was  being  erected,  a  force  was  kept  at  work  excavating 
for  foundation  of  battery,  6,233  cubic  yards  of  earth  and  sand  was 
excavated  from  site,  and  378  cubic  yards  of  old  masonry  blasted  out 
from  old  gun  platforms  and  breast-height  wall  across  site. 

The  following  materials  were  received  and  part  of  them  stored 
before  and  during  construction  of  battery: 

Three  thousand  five  hundred  and  twenty-two  and  one-half  cubic  yards  gravel,  85 
cubic  yards  broken  stone  (used  and  paid  for  as  gravel),  5,995  barrels  Atlas  and 
Lagerdorfer  Portland  cement,  165,000  feet  B.  M.  lumber  for  concrete  framing,  trestle, 
warehouses,  and  quarters,  107.5  tons  coal,  23  tons  steel  roof  baams,  30  barrels  asphalt 
cement,  100  rolls  roofing  paper,  materijds  for  electric  plant,  including  dynamo,  boilef, 
storage  battery,  and  iron-armored  conduit.  Also  aJl  material  for  ammunition  hoists 
and  trolley  system. 

The  construction  of  this  battery  was  carried  on  over  the  entire  area 
at  once,  the  concrete  being  placed  as  nearly  as  possible  in  horizontal 
layers.  The  whole  foundation  was  first  graded,  floors  of  rooms  put  in, 
and  forms  for  rooms  and  galleries  built  on  these  floors.  Concrete 
work  was  then  brought  up  to  ceiling  level  of  rooms  over  all  area  except 
gun  platforms,  which  were  the  last  completed.  Steel  roof  beams  were 
placed  over  all  rooms  and  iron-armored  conduit  for  electric  wires 
placed  immediately  over  beams.  Concrete  was  then  placed  to  a  suffi- 
cient thickness  to  cover  beams,  and  arched  and  smoothed  oflf.  On  this 
surface  was  applied  a  waterproof  coating  consisting  of  four  layers  of 
roofing  paper^and  about  one-fourth  inch  of  asphalt  cement,  placed  in 
alternate  layers.  Laying  paper  was  begun  from  foot  of  slopes,  each 
successive  layer  overlapping.    The  slopes  were  so  arranged  as  to  drain 
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into  and  beyond  the  air  spaces.  The  asphalt  cement  was  applied  at  a 
temperature  of  300°  to  350°  F. 

The  air  spaces  were  formed  by  two  walls  of  1  by  12  inch  plank,  sep- 
arated by  short  lengths  of  2  by  2  inch  scantling,  so  breaking  joints  as 
to  fdlow  a  free  circumtion  through  the  whole.  Ventilation  was  obtained 
by  running  4-inch  glazed  tile  through  walls  to  open  air. 

For  speaking  tubes,  which  connect  magazines,  loading  platforms, 
observation  stations,  and  relocator  room,  li-inch  galvanized  iron  pipe 
was  used.  All  speaking  tubes  and  electric  conduit  were  imbedded  in 
concrete  walls,  and  all  so  arranged  as  to  drain  toward  openings. 

Ring  bolts  were  placed  at  convenient  intervals  along  parapet  walls 
in  front  of  platforms  for  use  in  mounting  and  handling  guns  and  car- 
riages. Recesses  for  ladders  from  platform  to  parapet  were  sunk  in 
waUs,  1-inch  galvanized  iron  being  used  for  rungs. 

All  slopes  for  drainage  on  floors,  platforms,  and  top  of  parapet  were 
made  as  simple  as  possible;  floors  of  magazines,  shell  room,  ana  ammu- 
nition-lift room  drain  to  tile  in  center  of  room;  this  tile  penetrates 
through  floor  and  foundation  into  sand  below;  top  to  be  covered  by 
perforated  iron  plate  All  platform  rooms,  dynamo  room,  and  surface 
of  loading  platforms  drain  straight  to  the  rear.  Top  of  parapet  drains 
straight  to  the  front  and  ends.  Gun  platforms  drain  into  counterpoise 
wells,  which  have  6-inch  opening  into  sand  below  and  also  a  connection 
for  drainage  under  floor  of  platiorm  rooms  to  rear  face  of  battery. 

There  have  been  placed  4,300  cubic  yards  of  concrete,  using  5,137 
barrels  cement,  2,161  cubic  yards  sand,  3,029.5  cubic  yards  gravel,  and 
85  cubic  yards  broken  stone.  This  completes  the  concrete  work  of  the 
battery,  except  four  flights  of  concrete  steps  and  walk  in  rear  of  bat- 
tery. A  large  part  of  the  concrete  framing  has  been  removed  from 
outer  walls  and  rooms. 

There  yet  remains  to  be  done  on  this  battery: 

Filling  in  sand  for  parapet;  sodding  slopes  of  parapet;  concrete  steps  and  walk  in 
rear  of  battery;  steel  platforms  and  stairs  in  rear  of  battery;  installation  of  electric 
plant,  ammunition  h6ist8,  and  trolleys;  receiving  and  erecting  ammunition  cranes 
and  platform  railings;  fitting  up  doors  and  windows;  cleaning  up  and  coating  walls 
with  cement  wash. 

Owing  to  the  lar^e  and  general  rise  which  took  place  in  the*  prices 
of  almost  all  materials  and  supplies  used  in  the  construction  or  this 
battery,  together  with  the  irregular  and  unsatisfactory  delivery  of 
maten^s,  due  partly  to  lack  of  storage  facilities,  it  was  found  neces- 
sary to  ask  an  allotment  of  $15,000,  in  addition  to  $55,000  already 
allotted,  to  complete  work  on  the  battery.  This  allotment  was  made 
from  the  appropriation  for  "Gun  and  Mortar  Batteries."  act  of  July 
7, 1898,  by  mdorsement  of  the  Chief  of  Engineers,  dated  April  21, 1900. 

Money  statement, 

July  1,1899,  balance  unexpended $55,000.00 

Amount  allotted  during  fiscal  year 16, 000. 00 

70,000.00 
June  30, 1900,  amount  expended  during  fiscal  year 55, 070. 09 

July  1, 1900,  balance  unexpended 14,929.91 

July  1, 1900,  outstanding  ImbiUties 131.96 

July  1,1900,  balance  available 14,797.96 
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Name  and  address  of 
bidder. 

Cement 

GraTeL 

No. 

Brand. 

Nran- 
berof 
barrels. 

Price 

per 

barreL 

Amount. 

Num- 
ber of 
cubic 
yards. 

Price 

per 

cubic 

yard. 

,^ 

1 

W.  Chase  Spotewood,  Mo- 
bile. Ala. 

Henry-L.  Wilaon,  MobUe, 
Ala. 

Fred.  ViaKJhcr,  Flomaton, 
Ala. 

A.  C.  Danner,  MobUe,  Ala . . 

4,000 
4,000 
4,000 

$1.88 
2.  OS 
2.00 

«7,5Q0lO0 
S,30Ql» 
8.000. 00 

? 

8 

4 

Lagerdorfer . . 

6,000 

12.85 

117.500 

Supplies  for  coast  defenses, — By  letter  of  the  Chief  of  En^neers 
dated  June  7,  1900,  $600  was  allotted  from  appropriation  for  **•  Sap- 
plies  for  Coast  Defenses,'^  act  of  May  25,  1900,  for  the  purchase  of 
material  to  be  supplied  by  the  Engineer  Department  for  the  service 
of  the  coast  artillery  during  the  fis^  year  Iflloi. 

As  yet  no  expen({iture  h^  been  made  from  this  allotment 
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Officers  in  charge,  Maj.  James  B.  Quinn,  Corps  of  Engineers,  until 
December  1,  1899,  and  Maj.  Henry  M.  Adams,  Corps  of  Engineers, 
since  that  date;  assistant,  Lieut.  Clarke  S.  Smith,  Corps  of  Engineers, 
until  August  10,  1899;  Division  Engineer,  Col.  Henry  M.  Kobert, 
Corps  of  Engineers. 

NEW  ORLEANS,   LA. 

Emplacements  for  two  16-pounder  rapid-fire  ffuhs,  first  hoMery. — 
Work  on  these  emplacements  was'  commenced  on  December  28, 1898, 
with  funds  allotted  from  the  appropriation  for  "Gun  and  Mortar  Bat- 
teries,*' act  of  July  7,  1898.  At  the  beginning  of  the  fiscal  year  the 
emplacements  were  practicaUy  completed,  with  the  exception  of  the 
gun  platforms,  which  awaited  the  arrival  of  the  mounts. 

During  the  past  year  the  earth  slopes  of  the  battery  were  repaired, 
the  battery  was  wired  for  electric  lights,  and  a  walk  constructed  con- 
necting the  battery  with  the  8-inch  and  10-inch  batteries.  No  gujos 
and  no  carriages  have  been  received.  The  sum  of  $23,711.92  has  been 
expended  on  these  emplacements,  and  $788.08  remains  available  for 
mounting  the  guns  and  carriages. 

Permanent  housing  of  electric  plani. — ^The  construction  of  a  shelter 
for  the  electric-light  plant  was  authorized  on  May  26,  1899,  to  replace 
a  concrete  building  constructed  in  1898.  The  thickness  of  the  walls 
and  arches  of  the  new  structure  were  increased  to  3  feet,  and  the  build- 
ing located  in  a  retired  spot,  upon  the  foundations  of  unused  gun  plat- 
forms, which  were  strengthened  with  grillage  timbers  and  concrete. 
The  work  was  commenced  in  June  and  completed  in  August,  1899. 
This  casemate  is  constructed  of  concrete,  with  an  arched  roof  and 
cement  floor.  The  dynamo,  boiler,  and  engine  were  moved  in  and 
placed  upon  their  foundations,   and  were   thoroughly   overhauled, 
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repaired,  and  painted.  Poles  were  set  up  in  the  fort  and  Strang  with 
lead  wires  for  the  batteries  and  searchught.  •  The  field  magnet  was 
rewound  and  the  dynamo  room  and  switchboard  wired.  The  anmieter 
and  voltmeter  were  repaired  and  recalibrated.  The  exterior  of  the 
building  was  coated  with  a  mixture  of  tar  and  asphalt,  and  an  oil 
heater  placed  in  the  dynamo  room.  The  plant  was  cleaned  and  oper- 
ated several  times,  and  such  repairs  as  were  necessary  were  made. 
The  plant  was  transferred  to  the  garrison  on  October  25,  1899.  The 
cost  of  the  shelter  was  $2,369. 

Hamd  rails  for  new  efmplacements. — ^Th0  sum  of  $250  was  allotted  on 
Januarv  12,  1900,  from  the  appropriation  for  ''  Gun  and  Mortar  Bat- 
teries," act  of  March  3, 1899,  to  be  applied  to  placing  hand  rails  around 
the  loading  platforms  of  the  modern  emplacements.  With  this  allot- 
ment two  hand  raUs  were  purchased  and  placed  on  the  10-inch  emplace- 
ments, at  a  cost  of  $216,  and  one  hand  rail  was  placed  on  an  8-inch 
emplacement,  at  a  cost  of  $34. 

Preservdtion  cmd  repair  of  fortifications. — ^The  siun  of  $1,870  Was 
allotted  on  June  9,  1899,  from  this  appropriation,  act  of  May  7,  1898, 
to  be  applied  to  preservation  and  repair  or  fortifications  at  this  locality 
for  the  uscal  year  ending  June  30, 1900. 

Commencing  in  July,  1899,  the  grass  and  weeds  have  been  regularly 
cut.  The  crossheads  of  one  10-inch  B.  L.  rifle  were  repaired,  and  the 
base  rings  of  the  two  8-inch  B.  L.  rifles  were  releveled.  Hand-exten- 
sion pieces  were  placed  on  ladders  leading  from  gun  platforms  to 
superior  slope  of  the  10-inch  battery.  The  superior  slopes  of  the 
8-inch  and  10-inch  batteries  were  painted.  The  cistern,  mess  hall,  and 
blacksmith  shop  were  painted,  and  the  machinery  of  the  working  plant 
cleaned  and  painted.  Shelter  was  built  over  the  two  hoisting  engines, 
and  the  derrick  was  dismantled  and  stored.  Buildings  were  provided 
with  doors  and  windows  where  necessary.  The  settlements  and  rain 
washes  in  the  earth  slopes  and  400  feet  of  the  levee  were  repaired  and 
sodded.  The  electric-light  plant  was  cleaned  and  cared  for,  and  was 
run  and  tested  at  intervals.  Two  starting  rheostats  were  provided  for 
use  with  the  ammunition  hoists  of  the  10-inch  B.  L.  rifles.  Some 
dampness  having  appeared  in  the  dynamo  room  of  the  electric-light 
plant  a  coal-oil  heater  was  placed  in  it. 

Levelmg  gun  platforms^  etc.^  of  new  batteries. — ^An  allotment  of 
$6,546  was  made  on  July  22, 1899,  from  the  act  of  March  3, 1899,  to  be 
applied  to  leveling  the  gun  platforms  and  rendering  the  magazines  and 
passageways  of  the  new  batteries  dry. 

Prior  to  the  commencement  of  tms  work  the  unequal  settlement  of 
the  10-inch  emplacements,  which  were  built  in  1897,  had  caused  the 
different  masses  of  concrete  of  which  they  were  composed  to  separate, 
so  that  water  penetrated  through  the  vertical  joints  left  as  planes  of 
weakness.  The  gun  platforms  sloped  toward  the  parapet,  causing  water 
to  collect  on  the  platforms.  The  floors  of  the  magazine  sloped  toward 
the  front  of  the  battery,  preventing  drainage  of  the  water  which  entered 
through  the  passageways.  The  uneven  settlement  of  the  8-inch  bat- 
tery also  interf  eredwith  drainage,  and  the  gun  platforms  sloped  toward 
the  front  of  the  battery  and  required  releveling.  The  following  work 
was  done  with  the  funds  allotted: 

Ten-inch  emplacements:  A  blind  drain  was  laid  between  the  concrete 
and  earth  parapet.  Cracks  in  the  gun  platforms  were  filled  with  a 
mixture  of  asphalt  and  tar.    The  calking  between  the  iron  plates  cov- 
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ering  the  passageways  was  removed  and  replaced  with  lead.    TTie  iron 

f>lates  covering  the  shdl  rooms  were  raised  to  prevent  water  from  col- 
ecting  on  the  gun  platforms.  Several  new  drains  were  cut  in  the 
floors  of  the  battery  and  of  the  passageways.  The  floors  of  four  maga- 
zines were  raised  and  leveled.  Drains  were  cut  in  the  superior  slope 
of  the  traverse.  The  magazines  have  kept  perfectly  dry  since  the 
blind  drain  was  placed  between  the  concrete  and  earth  parapets,  and 
the  drainage  of  the  battery  is  much  improved. 

Ei^ht-inch  emplacements:  The  two  gun  platforms  were  releveled, 
and  tne  floors  of  the  magazines  raised  to  secure  better  drainage.  About 
1,785  square  feet  of  concrete  was  placed  on  the  superior  slope.  A 
blind  drain  was  laid  between  the  concrete  and  earth  parapet,  which 
has  effectually  prevented  dampness  in  the  magazines.  Coamings  were 
built  around  the  openings  leading  from  the  superior  slope  to  the  m^a- 
zines  and  in  front  of  the  trap  doors  of  the  ammunition  hoists. 

The  entire  cost  of  this  work  was  $6,545. 

Zevdmff  base  ri/ngs  of  lO-vnch  hattery, — An  allotment  of  $400  was 
made  August  18.  1899,  from  the  appropriation  for  "Preservation  and 
Repair  of  Fortincations,"  act  of  March  3,  1899,  to  be  applied  to  rais- 
ing and  leveling  the  base  rings  of  the  10-inch  battery.  This  work  was 
completed  in  !t^vember,  1899,  at  the  estimated  cost. 

Money  statements. 

GUN  AMD  MOBTAB  BATTERIES. 

Emplacements  for  two  IS-pounder  rapid-fire  guns. 

July  1,1899,  balance  unexpended $2,513.92 

June  30,  1900,  amount  expended  during  fiscal  year 1 ,  725.  S4 

July  1, 1900,  balance  unexpended 788.06 

Permanent  houeing  of  electric  plant 

July  1, 1899,  balance  unexpended .' $2,252.56 

June  30, 1900,  amount  expended  during  fiscal  year 2, 252. 66 

Hand  rails  for  new  emplacements, 

January  12,  1900,  amount  allotted 1 $250.00 


lary 
>30, 


June  30,  1900,  amount  expended  during  fiscal  year 250. 00 

PBESEBYATION  AND  REPAIB  OF  FORTIFICATIONS. 

For  fiscal  year  1900. 

July  1, 1899,  balance  unexpended $1,870.00 

June  30, 1900,  amount  expended  during  fiscal  year 1, 870. 00 

Leveling  gun  platforms,  etc,,  of  new  batteries. 

July  22,  1899,  amount  allotted $6,545.00 

June  30, 1900,  amount  expended  during  fiscal  year 6, 545.00 

Leveling  base  rings  of  10-inch  battery. 

August  18, 1899,  amount  allotted $40aOO 

June  30,  1900,  amount  expended  during  fiscal  year 400.00 

JSmplacemerits  for  two  16-poimder  rapidrf/re  guns^  second  hattery.— 

The  smn  of  $24,600  was  allotted  on  December  20, 1898,  for  the  con- 
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stmction  of  two  emplacements  for  15-pounder  rapid-fire  gans  on  pillar 
mounts.    Work  on  these  emplacements  was  commenced  December  28, 

1899,  and  at  the  beginning  oi  the  fiscal  ^ear  the  emplacements  were 
far  advanced.  Practically  no  work  remained  to  be  done  except  on  the 
gun  platforms,  which  can  not  be  completed  until  the  carnsu^es  are 
received.  (See  Annual  Report  of  the  Chief  of  Engineers,  ^acoast 
Defenses,  1899,  p.  940.) 

During  the  past  year  the  battery  was  wired  for  electric  lighting, 
the  earth  slopes  were  repaired,  a  concrete  walk  was  laid  in  the  rear  of 
the  emplacements,  and  tne  parade  graded.  No  guns  and  no  carriages 
have  been  received.  The  gun  platforms  of  the  emplacements  remain 
uncompleted.  The  sum  of  ^22,847. 38  has  been  expended  on  this  work, 
and  $1,652.62  remains  available. 

Mounting  two  S-mch  B.  L.  rifles  on  disampearmq  carriages. — ^This 
work  consisted  in  dismounting  two  8-inch  fe.  L.  rifles  from  old  con- 
verted carriages  and  mounting  them  on  new  disappearing  carriages. 
The  removal  and  remounting  were  completed  on  June  2,  1899.  A 
balance  of  ^18.44,  remaining  from  the  allotment  on  July  1, 1900,  was 
utilized  in  the  payment  of  outstanding  bills  and  in  cleanmg  and  level- 
ing the  carriages. 

Ammunition  hoists  for  S-vnch  hattery. — At  the  beginning  of  the 
present  fiscal  year  the  8-inch  battery  was  completed,  with  the  excep- 
tion of  the  ammunition  hoists,  for  which  no  provision  had  been  made. 
The  sum  of  $600  was  allotted  on  August  18, 1899,  from  the  appropri- 
ation for  "  Gun  and  Mortar  Batteries,^'  act  of  July  7, 1898,  to  be  applied 
to  this  purpose.  Eight  triplex  spur-gear  blocks,  of  one-half  ton  capac- 
ity and  13-foot  hoist,  ana  an  equal  number  with  5-foot  hoist,  were 
purchased  and  installed  in  October,  1899. 

Remomna  old  brick  jHirapet. — On  December  26, 1899,  the  Secretary 
of  War  authorized  the  removal  of  so  much  of  the  old  fort  and  its  adja- 
cent batteries  as  prevented  a  clear  view  of  the  river  from  the  battery 
of  two  8-inch  6.  L.  rifles,  and  the  sum  of  $4,848  was  allotted  from  the 
appropriation  for  "Gun  and  Mortar  Batteries,"  act  of  March  3, 1899, 
to  DC  applied  to  that  purpose. 

This  work  was  commenced  on  January  8  and  completed  February  28, 

1900.  A  portion  of  the  old  brick  parapet  and  an  old  magazine  on  the 
parapet  were  blasted  and  removed.  About  4,000  cubic  yards  of  earth 
were  removed  from  the  tops  of  five  old  ma^zines  and  650  feet  of 
trestle  was  torn  down  and  the  lumber  and  piling  stored.  Thirteen 
obsolete  guns  and  carriages  were  dismounted  and  moved. 

The  cost  of  blasting  the  concrete  and  granite  was  greater  than  under 
ordinary  circumstances,  as  smaU  charges  of  explosives  were  used  owing 
to  the  proximity  of  the  modern  batteries.  Tne  total  cost  of  the  work 
was  $2,279.71,  the  balance  of  the  allotment  being  returned  to  the 
Treasury  on  May  25, 1900. 

Preservation  cmd  repair  of  fortifl,cations. — ^The  sum  of  $3,025  was 
allotted  on  June  9, 1899,  from  act  of  May  7, 1898,  to  be  applied  to 
preservation  and  repair  of  fortifications,  including  care  of  the  modem 
guns,  carriages,  ana  electric-lighting  plajit  at  this  fort  for  the  fiscal 
year,  1900. 

Commencing  in  July,  1899,  the  grass  and  weeds  have  been  regularly 
cut.  The  sui)erior  slopes  of  the  8-inch  and  15-pounder  rapid-fire  bat- 
teries were  painted;  the  iron  work  of  the  8-inch  battery,  the  pile-driver 
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framework,  steam  hammer,  two  derricks,  and  three  hoisting  engines 
were  cleaned  and  painted  to  prevent  rust.  Shelters  were  built  over 
the  principal  parte  of  the  working  plant  to  protect  them  from  ihe 
weatner,  and  a  large  cjuantity  of  engineer  property  was  transferred  to 
a  site  where  the  facilities  for  storage  are  better.  The  oil  engine  and 
rotary  transformer  were  repainted  and  coated  with  cosmic.  A  large 
quantity  of  wire  rope  was  tarred  and  stored.  Torpedo  junction  boxes 
were  painted  and  torpedo  material  cleaned  and  stored.  The  two  S-inch 
B.  L.  rifles  were  cleaned  and  cared  for  until  transferred  to  the  garris(xi 
on  October  25, 1899.  The  earth  protection  in  front  of  the  15-pounder 
rapid-fire  emplacements  was  graded  and  earth  placed  aTong  the  entire 
exterior  crest  of  the  8-inch  battery.  The  electric-light  plant  was 
cleaned  and  tested  at  intervals.  Some  dampness  having  appeared  in 
the  dynamo  room  of  the  electric  plant,  the  room  was  provided  with 
an  air-tight  door  and  a  coal-oil  heater,  and  several  drains  were  cut 
around  it 

Other  minor  repairs  were  made  during  the  year. 

Leveling  platforms  of  two  8-inch  B.  L.  rifles:  The  sum  of  $385  was 
allotted  on  July  22,  1899,  from  act  of  March  3,  1899,  which  was 
applied,  as  designated,  to  leveling  the  gun  platforms  of  two  8-inch  B.  L. 
rines.  The  necessity  for  this  work  arose  from  unequal  settlement  of 
the  emplacements. 

Moving  torpedo  material:  On  August  4,  1899,  an  allotment  of  $600 
was  made  from  this  appropriation,  act  of  March  3,  1899,  which  was 
applied  to  moving  the  various  topedo  material  on  hand  to  a  new  store- 
house. The  removal  was  completed  in  October,  1899,  upon  the  .com- 
pletion of  the  storehouse.  The  torpedo  material  had  previously  been 
stored  in  surrounding  casemates  and  magazines,  some  of  which  were 
damp,  requiring  frequent  cleaning  and  inspection  of  the  matenaL  The 
material  is  now  in  good  condition. 

Purchase  of  voltmeter:  The  sum  of  $29.50  was  allotted  on  December 
22,  1899,  from  act  of  May  7, 1898,  which  was  applied  to  the  purchase 
and  installation  of  a  new  voltmeter  for  the  electnc-light  plant,  the  old 
voltmeter  having  rusted  and  become  unserviceable. 

Hire  of  watchmen:  The  sum  of  $180  was  allotted  on  May  1,  1900, 
from  act  of  March  3,  1899,  for  the  hire  of  day  and  night  watchmen  of 
the  topedo  property  for  the  months  of  May  and  June,  1900.  This 
was  necessary  in  view  of  the  fact  that  the  engineer  work  previously 
provided  for  was  completed  and  the  employees  discharged.  The 
amount  allotted  was  expended  as  indicated. 

Constniction  of  torpedo  storehxmse. — ^The  sum  of  $3,675  was  allotted 
on  June  16,  1899,  from  the  appropriation  for  '^Torpedoes  for  Harbor 
Defense,"  act  of  March  3,  1899,  to  be  applied  to  the  construction  of  a 
torpedo  storehouse.  This  storehouse  is  26  feet  wide,  67  feet  4  inches 
long,  and  14  feet  high  to  bottom  of  trusses.  It  has  a  wooden  frame 
sheathed  with  corrugated  iron,  with  a  grillage  and  concrete  foundation. 
The  rooms  have  double  walls  with  air  space  between.  The  building 
is  located  as  safely  as  the  fields  of  fire  of  the  batteries  and  the  prox- 
imity of  the  landing  on  the  river  bank  will  permit.  It  receives  the 
benefit  of  the  sun,  and  the  torpedo  material  is  maintained  there  in 
good  condition. 
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Money  ata/tements. 

GUN  AND  MOBTAK  BATTERIES. 

Emplacements  for  (wo  16-pounder  rapid-fire  guns. 

July  1, 1899,  balance  unexpended $5, 426. 85 

June  30, 1900,  amount  expended  during  fiscal  year 3, 774. 23 

July  1,1900,    alance  unexpended 1,652.62 

Mounting  two  8-inch  B,  L,  ryies  on  disappearing  carriages. 

July  1, 1899,  balance  unexpended 1318.44 

June  30,  1900,  amount  expended  during  fiscal  year 318. 44* 

Amjnunition  hoists  for  8-inch  battery. 

August  18, 1899,  amount  allotted f600.00 

February  26, 1900,  deposited  in  United  States  Treasury 128.00 

June  30, 1900,  amount  expended  during  fiscal  year 472.00 

Removing  old  brick  parapet. 

December  29,  1899,  amount  allotted $4,848.00 

May  25, 1900,  returned  to  United  States  Treasury  .1 2,568.29 

June  30, 1900,  amount  expended  during  %scal  year 2, 279. 71 

PRESERVATION   AND  REPAIR  OP  FORTIFICATIONS. 

Ibr  fiscal  year  1900. 

July  1, 1899,  amount  unexpended $3, 025. 00 

June  30, 1900,  amount  expended  during  fiscal  year 2, 980. 12 

July  1, 1900,  balance  unexpended 44.88 

Leveling  platforms  of  two  8-inch  B.  L.  rifles. 

July  22, 1899,  amount  allotted $385.00 

June  30, 1900,  amount  expended  during  fiscal  year 385. 00 

Moving  torpedo  material. 

August  4, 1899,  amount  allotted $600.00 

June  30, 1900,  amount  expended  during  fiscal  year 600. 00 

Purchase  of  voltmeter, 

December  22, 1899,  amount  allotted $29.50 

February  26, 1900,  returned  to  United  States  Treasury .50 

June  30, 1900,  amount  expended  during  fiscal  year 29. 00 

Hire  of  watchmen. 

May  1, 1900,  amount  allotted $180.00 

June  30, 1900,  amount  expended  during  fiscal  year 90. 00 

July  1, 1900,  balance  unexpended 90. 00 

July  1, 1900,  outstanding  liabilities 90.00 

TORPEDOES  FOR  HARBOR  DEFENSE. 

CkmttruCtion  of  torpedo  storehouse. 

July  1, 1899,  amount  unexpended $3, 675. 00 

Jane  30, 1900,  amount  expended  during  fiscal  year 3, 675. 00 
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SABINE  PASS,  TEXAS. 

No  fortification  work  was  done  at  this  place  by  the  Engineer  Depart- 
ment during  the  past  fiscal  year.  A  balance  of  $14.47  from  an  allot- 
ment of  $110  from  the  appropriation  for  **  Preservation  and  Uepair  of 
Fortifications,"  act  of  May  7, 1898,  was  expended  in  payment  oi  debts 
previously  incurred. 

The  four  light  bronze  12-pounder  field  guns  and  the  8-inch  R  L. 
rifle,  which  were  mounted  on  temporary  platforms  during  the  war 
with  Spain,  were  withdrawn  during  the  year,  and  the  ordnance  ser- 
geant who  has  been  in  charge  of  the  armament  was  relieved  from  the 
post  on  October  31,  1899. 

The  torpedo  material,  which  was  purchased  in  1898,  is  stored  and 
is  in  good  condition. 

Money  statement, 

July  1, 1899,  balance  unexpended $14.47 

June  30, 19(>0y  amount  expended  during  fiscal  year 14.47 


3  S. 

DEFENSES  OF  GALVESTON,  TEX. 

Officer  in  charge,  Capt.  Charles  S,  Rich^,  Corps  of  Engineers; 
Division  Engineer.  Col.  Henry  M.  Robert,  Corps  of  Engineers. 

Emplacements  jror  10-mch  gvns^  hattery  No.  j?.— This  battery  was 
constructed  by  hired  labor,  and  was  designed  for  two  10-inch  B.  L. 
rifles  on  disappearing  carriages,  one  all-round  fire  and  one  limited  fire. 

This  battery  was  completed  at  the  be^nning  of  the  present  fiscal 
year,  with  the  exception  of  the  electric  li^ht  and  power  plant 

The  electric-light  and  power  plant  was  installed  during  the  year. 

The  total  settlement  of  this  battery  is  1.54  feet,  showing  a  tip  of 
0.4:l-foot  from  rear  to  front  in  a  distance  of  77  feet,  or  0.005338  per 
foot.  The  drainage  and  ventilating  system  established  during  the 
fiscal  year  ending  J  une  30^  1899,  has  worked  satisfactorily  during  the 
present  year.  'Kiere  is  still  some  slight  seepage,  probably  due  to  the 
porous  quality  of  the  Rosendale  concrete.  It  is  thought  that  tJiis  can 
be  entirely  remedied  bv  excavating  in  front  to  floor  level  and  plaster- 
ing and  asphalting  wall  in  front  of  passage  way  and  magazines. 

This  batterv  was  constructed  under  tlie  immediate  supervision  of 
Supt.  W.  A.  Hinkle  to  April  8,  1898,  of  Inspector  Abm.  Cross  from 
April  8,  1898,  to  December  31, 1898,  and  of  Supt  W.  A.  Hinkle  from 
Januarv  1, 1899,  to  date  of  transfer  to  the  artillery. 

On  October  25,  1899,  this  battery  was  transferred  to  the  artillery 
for  their  care  and  use.  No  further  reports  concerning  its  construc- 
tion will  therefore  be  submitted. 

The  total  cost  of  this  battery  was  $117,500. 

Power  Jwvse  a;t  lO-vnch  iattery  No.  1. — ^This  is  a  concrete,  splinter- 
proof  power  house,  built  in  rear  of  and  adjoining  the  10-inch  wattery. 

This  power  house  was  practically  completed  at  beginning  of  present 
fiscal  jrear. 

During  the  year  the  minor  details  of  power  house  were  completed 
and  electric-light  and  power  plant  installed  in  same. 
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The  cost  of  the  power  house  was  $2,600. 

This  work  was  constructed  under  the  immediate  supervision  of 
Supt.  W.  A.  Hinkle. 

This  power  house  was  on  October  25,  1899,  transferred  to  the  artil- 
lery for  their  care  and  use,  and  no  further  reports  concerning  its 
construction  will  therefore  be  submitted. 

Money  statement. 

July  1,  1899,  balance  unexpended $336.50 

June  30, 1900,  amount  expended  daring  fiscal  year 336.50 

Mortar  hattery  No.  L — ^This  battery  consists  of  eight  12-inch  mor- 
tars, and  was  constructed  under  a  contract  entered  into  with  Henry 
L.  Breneman,  of  Paris,  Tex.  Work  was  commenced  February  20, 
1897,  and  was  completed  June  30,  1898. 

This  battery  was  completed  at  the  be^nning  of  the  present  fiscal 
year,  with  the  exception  of  the  electric-light  and  power  plant. 

The  electric-light  and  power  plant  was  mstalled  during  the  year. 

During  the  present  fiscal  year  this  battery  has  settled  in  pit  A  0. 07  foot 
and  in  pit  B  0.12  foot,  there  being  a  tip  toward  northwest  of  0.06  of 
1  foot  in  130  feet,  or  0.000384  per  foot.  This  slight  settlement  can 
not  be  detected  in  traversing  the  mortars.  The  drainage  system 
established  last  year  has  worked  satisfactorily  during  the  present  year. 
The  magazines  and  rooms  are  now  free  from  seepage  and  are  dry. 

This  work  was  under  the  immediate  supervision  of  Assistant  "Engi- 
neer S.  M.  Wilcox  from  February  27,  1897,  to  February  21, 1898;  of 
Supt  W.  A.  Hinkle  from  February  21,  1898,  to  April  8,  1898;  of 
Inspector  Abm.  Cross  from  April  8,  1898,  to  December  31,  1898;  and 
of  Supt.  W.  A.  Hinkle  from  January- 1,  1899,  to  date  of  transfer  to 
the  artillery. 

On  October  26,  1899,  this  battery  was  transferred  to  the  artillery 
for  their  care  and  use,  and  no  further  reports  concerning  its  construc- 
tion will,  therefore,  be  submitted. 

Total  amount  expended  to  June  30, 1900,  was  $117,700. 

Money  statement. 

July  1,1899,  balance  unexpended $353.53 

June  30, 1900, amount  exx>ended  during  fiscal  year 353.53 

Two  emplacemerds  for  IS-pownder  rapid-Jlre  guns^  hattery  No.  1. — 
This  battery  is  designed  for  two  15-pounder  rapid-fire  guns  on  pillar 
mounts,  and  was  constructed  by  hired  labor  unaer  an  aflotment  from 
appropriation  for  "  Gun  and  Mortar  Batteries,"  act  of  July  7,  1898. 
The  estimated  cost  of  the  battery  was  $30,000. 

The  condition  of  the  work  at  the  beginning  of  the  present  fiscal  year 
was  as  follows:  All  material  for  construction  had  been  received  or 
contracted  for  and  trestle  constructed  and  pipe  laid  for  filling  the  site 
for  the  battery.  Alteration  had  been  made  m  the  U.  S.  dredge  Oen. 
C.  B.  Comstock^  so  changing  her  that  she  could  be  used  eimer  as  a 
stationary  or  seagoing  dredge,  to  fill  in  the  site  for  the  battery. 

During  the  present  fiscal  year  the  site  for  the  battery  was  filled  and 
the  battery  completed,  and  it  is  now  ready  for  mounting  guns.  Up 
to  the  close  of  fiscal  year  guns  had  not  beeij  received. 

The  average  total  settlement  of  this  battery  is  0.28  foot,  and  the  tip 
to  the  front  is  0.01  foot 
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On  March  31,  1900,  this  battery  was  transferred  to  the  artillery  for 
their  care  and  use,  and  no  further  reports  concerning  its  construction 
will,  therefore,  be  submitted. 

Tne  total  amount  expended  on  this  battery  to  June  30, 1900,  was 
$32,988.75,  and  was  expended  as  follows: 

Filling  site: 

Changes  in  dredge  Comgtock,  including  labor $5, 682.  S3 

Trestle  and  pipe  line: 

Pipe,  pontoons,  hardware,  labor,  etc 6, 738. 07 

Sand  fill: 

Hardware,  coal,  etc 1,934.36 

Locomotive,  and  current  expenses 1, 007. 27 

Galveston  Wharf  Company,  use  of  pile  driver 242. 10 

Labor,  superintendence,  and  office  expenses 2, 241. 65 

116,846.28 

Crushed  stone 2,092.50 

Sharp  sand 489.45 

Cement ., 1,799.00 

Lumber 636.49 

PUes 408.00 

Ventilating  pipes 31. 15 

Hinges 24.00 

Hollow  partition  tiles 95. 62 

I-beams,  and  hand  rails 143. 76 

Soil  and  sod 195.42 

Damp  courses 99. 65 

Electric  wiring 74. 00 

Hardware,  tools,  repairs  and  filting  for  locomotive 9615. 53 

Plant 884.97 

Labor,  superintendence,  and  office  expenses 8, 202. 84 

Total  cost  to  June  30, 1900 32,988.75 

The  method  used  in  the  construction  of  this  battery  is  described  in 
report  of  Supt.  W.  A.  Hinkle,  forwarded  herewith,  to  which  attention 
is  invited. 

This  work  has  been  under  the  immediate  supervision  of  Supt  W.  A. 
Hinkle,  the  filling  of  the  site  being  in  the  immediate  charge  of 
Capt.  George  M.  rrendergast,  master  of  the  U.  S.  dredge  Gen.  U.  £. 
.  Camstock. 

Money  stajtement. 

July  1, 1899, balance  unexpended $20,664.23 

Amount  transferred  from  allotment  for  two  emplacements  for  15-pounder 

rapid-fire  guns,  battery  No.  2 1,500.00 

Amount  transferred  from  allotment  for  three  emplacements  for  15-pounder 

rapid-fire  guns 1,500.00 

23,664.23 
June  30, 1900,  amount  expended  during  fiscal  year 23, 652. 98 

July  1, 1900,  balance  unexpended 11. 25 

July  1, 1900,  outstanding  habilities 11.25 

Two  emplacements  for  IB-pounds  rapid-fire  guns^  iattery  No.  ^.— 
This  battery  is  designed  for  two  15-pounder  rapid-fire  ffuns  on  pillar 
mounts,  and  was  constructed  by  hired  labor  under  an  allotment  from 
the  appropriation  for  ^'  Gun  and  Mortar  Batteries,"  act  of  July  7, 1898. 
The  estimated  cost  of  the  battery  was  $15,000. 

Work  on  the  batter}^  was  begun  January  9^  1899,  and  the  condition 
of  the  work  at  the  beginning  of  the  present  nscal  year  was  as  follows: 
All  foundation  piles  driven  and  a  grillage  of  old  railroad  iron  laid  on 
same;  all  concrete  w'ork  completed,  except  setting  castings  on  gun 
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platform  and  building  up  blast  surfaces;  magazines  had  a  damp  course 
at  the  8-foot  elevation  and  an  asphalt  course  at  the  16.6-foot  elevation, 
with  a  hollow- tile  air  space  around  them;  all  doors  were  hung  and 
hand  rails  erected;  sheet^piling  revetment  was  completed. 

During  the  present  fiscal  year  this  battery  was  completed  with  the 
exception  of  blast  surfaces  and  part  of  the  riprap  protection,  and  is 
ready  for  mounting  guns.  Up  to  the  close  of  the  fiscal  year  guns  had 
not  been  received.  At  close  of  present  fiscal  year  riprap  protection 
to  sheet-pile  revetment  is  being  unloaded  and  [)laced. 

The  total  average  settlement  of  this  battery  is  0.03  foot,  and  the  tip 
to  front  is  0.01  foot. 

The  amount  expended  to  June  30,  1900,  was  $11,690.60,  and  was 
expended  as  follows: 

Pile  and  grillage  foundation 1492.10 

Cement ^ 1,781.60 

Broken  stone 2,298.27 

Sharp  sand 512.40 

Sand  fill  and  soil 1,188.79 

Kevetment  sheeting 322.50 

Lumber,  casing,  etc 192. 78 

Hollow  partition  tiles 110.50 

Damp  course -.  i 38.25 

Asphalt  course 66.90 

Ventilating  pipes , 35.60 

Door  fittings 30.06 

I-beams  and  hand  rails 161.59 

Switchmg  charges 33.00 

Electric  wiring 73.00 

Plant 241.48 

Labor,  superintendence,  and  oflBice  expenses , 4,111.78 

Total  amount  ext)ended  to  June  30, 1900 11,690.60 

The  method  used  in  the  construction  of  this  battery  is  described  in 
report  on  10-inch  battery  No.  2,  Annual  Report  of  the  Chief  of  Engi- 
neers for  1899,  page  959  et  seq. 

This  work  has  iSen  under  the  immediate  supervision  of  Supt.  S.  W. 
Campbell  to  January  12,  1900,  and  of  Supt.  W.  A.  Hinkle  to  date. 

Money  statemerU. 

July  1, 1899,  Valance  unexpended $5,128.97 

Amount  transferred  to  15-pounder  rapid-fire  battery  No.  1 1, 500. 00 

3,628.97 
June  30, 1900, amount  expended  during  fiscal  year 1,819.57 

July  1, 1900,  balance  unexpended ;. 1,809.40 

July  1, 1900,  outstanding  liabilities 632.91 

July  1, 1900,  balance  available 1,176.49 

Three  empldcementa  for  IB -pounder  rapid- ji/re  gwns. — ^This  battery  is 
designed  for  three  15-pounder  rapid-fire  guns  on  pillar  mounts,  and 
was  constructed  by  hired  labor  under  an  allotment  from  appropriation 
for  ''Gun  and  Mortar  Batteries,"  act  of  July  7.  1898.  TLe  estimated 
cost  of  this  battery  was  $30,000.  Work  on  tnis  battery  was  begun 
January  26,  1898,  and  the  condition  of  the  work  at  the  beginning  of 
the  present  fiscal  year  was  as  follows:  Foundation  piles  driven,  and 
OTillage  of  old  railroad  iron  placed  on  same;  gun  platforms  ready 
tor  reception  of  guns  and  carnages. 
ENG  1900 61 
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During  the  present  fiscal  year  this  battery  was  completed,  and  is 
ready  for  mounting  guns.  Up  to  close  of  fiscal  year  guns  had  not 
been  received. 

The  average  total  settlement  of  this  battery  is  0.91  foot,  and  tip  of 
the  battery  toward  the  front  is  0.28  foot. 

The  total  amount  expended  on  this  battery  to  June  30,  1900,  was 
$28,287.64,  and  was  expended  as  follows: 

Cement $3,296.40 

Crushedstone '. 1,276.93 

Riprap  for  revetment t 2, 090. 54 

Sand  fill  and  soil • ." 1,053.90 

I-beams 203.99 

Hollow  partition  tiles 153. 70 

Foundation  piles 194. 40 

Damp  and  asphalt  courses 171.11 

Door  hinges 24. 00 

Handrails.. 43.11 

Drain  pipes 65. 83 

Lumber 800.49 

Electric  wiring 78. 00 

Switching  charges 366. 14 

Plant 1,363.78 

Hardware,  tools,  etc 510. 97 

Labor,  superintendence,  office  expenses,  and  subsistence 1 16, 594. 35 

Total  amount  expended  to  June 30,  1900 28,287.04 

The  method  used  in  the  construction  of  this  battery  is  described  in 
report  of  Supt.  W.  A.  Hinkle  on  two  emplacements  for  16-pounder 
rapid-fire  guns,  battery  No.  1,  forwarded  herewith,  to  which  attention 
is  invited. 

The  available  balance  on  hand  will  be  retained  for  expenses  of 
mounting  guns  when  they  arrive. 

This  battery  was  constructed  under  the  immediate  supervision  of 
Assistant  Engineer  R.  B.  Talfor,  from  January  26,  1899,  to  December 
2, 1899,  and  of  Supt.  W.  A.  Hinkle  from  December  3,  1899,  to  date. 

This  battery  was  transferred  on  March  31,  1900,  to  the  artillerv  for 
their  care  and  use,  and  no  further  reports  on  construction  will,  there- 
fore, be  submitted. 

Money  statement. 

July  1,1899,  balance  unexpended 113,644.27 

Amount  transferred  to  15-pounder  rapid-fire  battery  No.  1 1, 500. 00 

12,044.27 
June  30,  1900,  amount  expended  during  fiscal  year 11, 831. 91 

Julyl,  1900,  balance  unexpended 212.36 

Mm^tar  lattery  No,  2. — ^This  battery  is  designed  for  eight  12-incli 
iiiortarH,  and  is  being  constructed  by  hired  labor  under  an  allotment 
from  appropriation  for  ''Gun  and  Mortar  Batteries,"  act  of  May  7, 
1898.     The  estimated  cost  of  this  battery  was  $165,000. 

Work  Avas  begun  on  this  battery  September  17, 1898,  and  the  condi- 
tion of  the  work  at  beginning  of  present  fiscal  year  was  as  follows: 
Foundation  piles  all  driven  and  a  timber  grillage  laid  on  piles,  except 
those  for  platforms,  which  were  left  until  after  sand  fill  had  been  put 
up,  so  that  all  settlement  will  have  occurred  before  they  are  begun; 
outside  plastering  on  front  and  end  walls  half  finished,  and  back  walls 
and  gun  pits  three-fourths  finished;  damp  course  at  the  9-foot  eleva- 
'  "on  under  all  magazines  and  asphalt  course  over  all  roofs  finished. 
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During  the  present  fiscal  year  the  sand  protection  was  completed 
and  is  ready  for  soil  and  Bermuda  grass  covering.  Eight  mortars  and 
carriages  were  received  and  unloaded. 

At  close  of  present  fiscal  year  riprap  protection  to  sheet-piling  revet- 
ment is  being  unloaded  and  placed,  920.74  tons  having  been  unloaded 
and  placed. 

The  total  average  settlement  is  0.62  foot  and  the  tip  to  front  is  0.48 
foot. 

The  amount  expended  on  this  battery  to  June  30,  1900,  was 
$106,139.76,  and  was  expended  as  follows: 

Broken  stone $27,883.75 

Cement.... 20,803.40 

Sharp  sand 6,029.11 

Revetment  sheeting 720. 46 

Pile  and  grillage  fomidation 3, 794. 99 

Lumber,  casing,  etc 2, 108. 09 

Drain  and  ventilating  pipes • .r. .  660. 92 

Doors  and  light  chambers 145. 09 

I-beams, trolley  beams, and  hand  rails t 4,185.00 

Anchor  bolts,  nuts,  etc , 524. 00 

Hollow  partition  tiles 512. 50 

Damp  and  asphalt  courses 2, 418. 54 

Coal,  oil,  waste,  etc 926.86 

Plant 3,399.86 

Sand  fill 5,932.90 

Miscellaneous  expenses 424. 98 

Labor,  superintendence,  and  office  expenses 25, 769. 31 

Total  amount  expended  to  June  30, 1900 106,139.76 

The  methods  used  in  the  construction  of  this  battery  are  described 
in  report  on  10-inch  battery  No.  2,  Annual  Report  of  the  Chief  of 
Engineers  for  1899,  page  959  et  seq. 

This  work  was  under  the  immediate  supervision  of  Supt.  S.  W. 
Campbell  to  January  12,  1900,  and  of  Supt.  W.  A.  Hinkle  to  date. 

Money  statement. 

July  1, 1899,  balance  imexpended $40,525.57 

June  30, 1900, amount  expended  during  fiscal  year 21,647.36 

July  1, 1900,  balance  unexpended 18,878.21 

July  1, 1900, outstanding  liabilities 10,867.37 

July  1, 1900,  balance  available l.... ^...      8,010.84 

Mectric  light  and  power  plant. — ^This  plant  was  designed  by  Lieut. 
Harry  Burgess,  Corps  of  Engineers,  United  States  Army,  and  is 
designed  for  electric  lights  and  power  at  10-inch  battery  $Io.  1  and 
12-iflch  mortar  batter}'^  No.  1.  Each  plant  to  consist  of  an  oil  engine, 
generator,  lamps,  wire  guards,  key  sockets,  fuses,  switches,  storage 
batteries,  insulated  conduit,  junction  and  outlet  boxes,  and  all  wiring, 
connections,  etc.,  necessary. 

The  estimated  cost  of  this  plant  was  $10,000,  and  it  was  constructed 
by  contract  under  an  allotment  from  appropriation  for  "Gun  and 
Mortar  Batteries,"  act  of  May  7,  1898.  Contract  was  entered  into 
March  6,  1899,  with  Young  &  Cohen,  of  Galveston,  Tex.  Contract 
date  of  completion  was  May  31,  1899,  but  was  extended  to  July  31, 
1899. 

At  the  beginning  of  the  present  fiscal  year  the  contractor  had  prac- 
tically all  wiring  done,  dynamos  and  engines  installed,  and  all  neces- 
sary material  and  articles  on  hand  to  complete  the  work. 
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Contractors  completed  installation  of  plants  on  July  31, 1899,  and 
after  necessary  tests  same  was  accepted. 

The  total  cost  of  these  plants  was  ^,615.14,  and  may  be  smmnarized 
as  follows: 

Plant  at  104nch  gun  battery  No.  i. 

Installation  of  plant $5,480.42 

Miflcellaneoiia  expenses . .  44. 34 

Labor  and  superintendence 174. 96 

5,699.71 

Plant  at  IS-mch  mortar  battery  No,  1. 

Installation  of  plant $3,704.67 

Miscellaneous  expenses 43. 90 

Labor  and  superintendence 166. 86 

3,915.43 

Total  cost  of  plants 9,615.14 

These  power  plants  wete  transferred  on  October  25,  1899,  to  the 
artillery  for  their  care  and  use,  and  no  further  reports  concerning  their 
installation  will  therefore  be  submitted. 

This  work  has  been  under  the  immediate  supervision  of  Supt.  W.  A. 
Hinkle. 

Money  stateinent. 

July  1, 1899, balance  unexpended $9,715.39 

June  30, 1900,  amount  expended  durine  fiscal  year .'.    $9, 330. 53 

June  30,  1900,  amount  deposited  with  Treasurer  of  the 

United  States 384.86 

9,715.39 

Canira/sU  in  force  during  the  fiscal  year. 

With  Young:  &  Cohen,  Galveston,  Tex.,  for  electric-light  installation.  Date  of  con- 
tract, March  6,  1899;  date  of  approval,  March  21,  1899;  work  begun,  May  2,  1899; 
expiration,  July  31,  1899. 

Pr.eserva/tion  cmd  r^air  of  fortifications. — During  the  fiscal  year  the 
following  work  was  done: 

At  10-inch  battery  No.  1  ffullies  caused  by  heavy  and  continued  rains 
during  the  year  in  sand  and  soil  protection  were  repaired.  Ammuni- 
tion hoists  and  surface  drains  on  slopes  were  repaired.  Doore  were 
so  trinuned  that  they  would  open  and  shut  easily.  Salt  cedars  were 
planted  around  foot  of  revetment,  and  Bermuda  grass  sod  was  planted 
on  slopes.  Tools  for  use  of  artillery  in  running  electric  1  ight  ana  power 
plant  and  caring  for  the  battery  were  purchasSl  and  transferred  to  the 
artillery. 

At  mortar  battery  No.  1  surface  drains  on  slopes  were  repaired, 
Bermuda  grass  sod  was  replanted  in  bare  spots  and  salt  cedars  were 
replanted  around  revetment. 

At  two  4.7-inch  gun  emplacements  Bermuda  grass  sod  was  planted 
on  bare  spots,  and  salt  cedars  were  planted  around  revetment. 

At  torpedo  casemate  gullies  in  sand  protection,  caused  by  rain,  were 
repaired.  Slopes  where  torpedo  tracks  cross  comer  were  graded  and 
sod  was  planted.  The  fence  around  casemate  was  repaired,  and  step^ 
leading  to  the  top  were  put  up. 

Semiannual  inspections  of  torpedo  materials  were  made  during  the 
year. 

At  10-inch  battery  No.  2  salt  cedars  were  replanted  around  revet- 
ment, east  gun  was  releveled,  doors  were  trimmed  and  put  in  order, 
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hatches  over  steps  from  lower  passage  to  loading  platform  were 
repaired,  and  leaks  and  drains  were  repaired. 

At  two  emplacements  for  15-pounder  rapid-fire  guns,  battery  No.  2, 
salt  cedars  were  planted  arouna  revetment,  and  doors  and  light  cham- 
ber windows  were  put  in  order. 

Tools  for  use  in  caring  for  these  batteries  were  purchased  and 
transferred  to  the  artillery. 

At  two  8-inch  gun  emplacements  doors  were  repaired  and  cracks  in 
the  parapet  were  cleaned  and  filled  with  plastic  gum,  stopping  leakage. 

At  three  emplacements  for  15-pounder  rapid-fire  guns,  the  soil  cov- 
ering of  sand  protection  was  screened  free  of  gravel,  mainland  soil 
was  spread  over  same,  and  Beimuda  grass  was  planted. 

Tools  for  use  in  caring  for  these  batteries  were  purchased  and 
transferred  to  the  artillery. 

Money  stdtement, 

Jnly  1, 1899,  balance  unexpended $3, 295. 06 

August  25, 1899,  amount  allotted 60.00 

January  5, 1900,  amount  allotted 275. 00 

March  1, 1900,  amount  allotted 120.00 

June  28, 1900, amount  allotted.....: 2,000.00 

5,750.06 
June  30, 1900, amount  expended  during  fiscal  year 2,593.76 

July  1, 1900,  balance  unexpended 3, 156. 30 

July  1,1900,  outstanding  liabilitiee 127.05 

July  1, 1900, balance  available , 3,029.25 

Empldcements  for  tnjoo  G-mch  guns. — Under  date  of  July  10,  1899,  a 
provisional  allotment  of  $5,000  was  made  from  the  appropriation  for 
*'Gun  and  Mortar  Batteries,"  act  of  July  7,  1898,  for  fiUing  in  the 
site  for  this  emplacement. 

During  the  nscal  year  the  site  was  filled  in  by  the  U.  S.  dredge 
Gen,  C,  B.  Comstock,  One  hundred  and  twenty-five  thousand  cubic 
yards  of  sand  was  placed.  Sand  fences  for  preventing  the  cutting  of 
channel  through  the  site  during  high  tides  were  constructed. 

Thecost  of  filling  the  site  may  be  summarized  as  follows: 

Discharge  pipe  and  rubber  sleeves : $843. 00 

Subsistence  supplies.  Gen,  C  B,  Comstock 675.20 

Submarine  diving  and  lighterage 477. 42 

Ropes,  oil,  waste,  etc 787.25 

Labor,  trestle 1159.03 

Labor,  Gen.  C.  B.  Comstock 2,058.10  • 

2,217.13 

Total 5,000.00 

The  filling  of  the  site  was  under  the  immediate  supervision  of  Capt. 
G.  M.  Prendergast,  master  of  U.  S.  dredge  Gen.  C  B.  Comstock^ 
assisted  in  construction  of  trestles  and  other  shore  work  by  Supt. 
W.  A.  Hinkle. 

Money  statement. 

July  10,  1899,  amount  allotted $5,000.00 

June  30,  1900,  amount  expended  during  fiscal  year .* 5,000.00 

Two  lO'inch  gun  envplacetnents^  hattery  No.  %. — This  batteiy  is 
designed  for  two  10-inch  guns  on  disappearing  limited-fi^e  caiTiages,, 
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and  was  constructed  by  hired  labor  under  an  allotment  of  $110,000 
from  the  appropriation  for  "National  Defense,"  act  of  March  9,  1898. 
The  estimated  cost  of  the  battery  was  $115,000. 

The  condition  of  the  battery  at  the  be^nnine  of  the  fiscal  vear  was 
as  follows:  Emplacements  completed  and  ready  to  be  turned  over  to 
the  artillery  as  soon  as  the  guns  and  carriages  were  in  place.  The  car- 
riages were  on  hand,  but  guns  had  not  yet  arrived. 

During  the  fiscal  year  flie  guns  were  received  and  carriages  were 
assembled  and  guns  were  mounted  on  same. 

The  total  average  settlement  of  this  battery  is  0.43  foot  and  the  tip 
to  front  is  0.14  foot. 

This  work  was  imder  the  inmiediate  supervision  of  Supt.  S.  W. 
Campbell. 

On  October  25,  1899,  this  battery  was  transferred  to'  the  artillery 
for  their  care  and  use,  and  no  further  reports  concerning  its  construc- 
tion will  therefore  be  submitted- 

The  total  cost  of  this  emplacement  was  $109,000. 

Two  8'inch  gun  emplacements, — ^This  battery  is  designed  for  two 
8-inch  guns  on  disappearing  limited-fire  carriages^  and  was  constructed 
by  hired  labor  under  an  allotment  of  $110,000  from  the  appropriation 
for  "National  Defense,"  act  of  March  9,  1898.  The  estimateKi  cost  of 
the  battery  was  $115,000. 

The  condition  of  the  battery  at  the  beginning  of  the  present  fis<^ 
year  was  as  follows:  Emplacements  were  completed  and  ready  to  be 
turned  over  to  the  artillery  as  soon  as  guns  and  carriages  were  in 
place.  Two  8-inch  guns  and  disappearing  limited-fire  carriages  were 
on  hand  and  the  work  of  mounting  them  in  progress. 

During  the  fiscal  year  the  work  of  assembling  carriages  and  mount- 
ing guns  was  completed. 

Levels  taken  at  various  times  show  a  continued  slight  settlement 
until  February,  1900.  •  Since  that  time  there  has  been  no  settlement 
shown.  The  tip  of  the  battery  toward  the  front  is  0.62  foot;  average 
total  settlement,  1.33  feet. 

The  unequal  settlement  of  this  battery  caused  a  crack  at  each  end 
between  parapet  and  loading  platform  through  which  water  entered 
and  flooaed  rooms  and  passageways.  These  cracks  were  partially 
filled  with  a  plastic  gum,  put  in  hot,  of  the  following  proportions: 
Asphalt  60  per  cent,  pitch  30  per  cent,  rosin  10  per  cent,  worked 
through  still  separate  and  mixed  at  a  uniform  temperature  in  hot 
mixer.  On  top  of  this  was  cement  grouting  or  plaster,  one  part  Port- 
land cement  and  one  and  one-half  sharp  sand.  Where  small  cracks 
had  formed  which  allowed  water  to  enter,  a  V-shaped  groove  or  chan- 
nel was  cut  with  cold  chisels,  and  then  grouting  poured  in  until 
cracks  were  filled,  and  then  the  channels  filled  with  plaster  and  smoothed 
oflf.     It  is  thought  that  all  leakage  has  been  stopped. 

On  October  25.  1899,  this  batterv  was  transferred  to  the  artillery 
for  their  care  ana  use,  and  no  further  reports  concerning  its  construc- 
tion will  therefore  be  submitted. 

The  total  cost  of  this  emplacement  was  $111,000. 

This  battery  was  constructed  under  the  immediate  supervision  of 
Supt.  W.  A.  Hinkle,  from  April  8,  1898,  to  December  31,  1898,  and 
of  Assistant  Engineer  R.  B.  Talf or,  from  January  1,  1899,  to  date  of 
transfer  to  artillery. 

Two  4.7'i7ich  gun  emplacements.-r-This  battery  is  designed  for  two 
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4.7-mch  rapid-fire  guns  on  pedestal  mounts  for  all-round  fire,  and  was 
construetea  by  hired  labor  under  an  allotment  of  $41,000  from  the 
appropriation  for  ''National  Defense,"  act  of  March  9,  1898.  The 
estimated  cost  of  the  battery  complete  was  $50,000.        • 

At  the  beginning  of  the  present  fiscal  year  this  emplacement  was 
complete,  with  guns  mounted  and  ready  to  be  turned  over  to  the 
artillery. 

This  battery  has  apparently  stopped  settling.  Total  average  settle- 
ment 0.45  footj  with  0.02  foot  tip  to  front,  except  near  the  traverse, 
where  the  tip  is  0.16  foot  to  rear  and  a  longitudinal  tip  of  0.03  foot 
toward  traverse. 

This  work  was  constructed  under  the  immediate  supei-vision  of  Inspec- 
tor Abm.  Cross  from  April  8,  1898,  to  December  31,  1898,  ana  of 
Supt.  W.  A.  Hinkle  from  January  1,  1899,  to  date  of  transfer  to  the 
artillery. 

On  October  25, 1899,  this  battery  was  transferred  to  the  artillery  for 
their  care  and  use,  and  no  further  reports  concerning  its  construction 
will  therefore  be  submitted. 

The  total  cost  of  this  battery  was  $41,000. 

JJrdoading  and  mawntrng  10-inch  aiid  8-i7ich  gims  cmd  carriages. — At 
two  10-inch  gun  emplacements,  battery  No.  2,  at  the  beginning  of  the 
present  fiscalyear  the  two  carriages  were  on  hand.  The  two  guns  were 
received  August  16, 1899.  On  August  31, 1899,  the  carriages  had  been 
assembled  and  guns  mounte'd  on  same. 

At  two  8-inch  gun  emplacements  at  the  beginning  of  the  present  fiscal 
year  the  guns  and  carnages  were  on  hand  and  the  work  of  mounting 
them  in  progress. 

On  July  31, 1899,  the  carriages  had  been  assembled  and  guns  mounted 
on  same.  The  cost  of  unloading  and  mounting  these  guns  and  carriages 
may  be  summarized  as  follows: 

10-inch  ffuiis  and  carriages. 

Hardware,  tools,  etc $51.15 

Lumber 74.66 

Switching  charges 34.00 

Labor  and  superintendence 1,654.21 

Total  cost  of  assembling  and  mounting  guns.... 1,814.02 

8-inch  guns  and  carnages. 

Hardware,  tools,  etc $51.64 

Switching  charges 18.00 

Subsistence  supplies 230. 44 

Labor  and  superintendence 885.90 

Total  cost  of  assembling  and  mounting 1,185.98 

This  work  was  under  the  immediate  supervision  of  Supts.  W.  A, 
Hinkle  and  S.  W.  Campbell. 

Money  statement, 

July  1,  1899,  balance  unexpended $3,000.00 

June  30,  1900,  amount  expended  during  fiscal  year 3,000.00 

Cable  tank, — ^This  is  a  concrete  tank  20  by  40  feet,  having  a  wooden 
building  over  same,  and  was  constructed  by  hired  labor  under  an  allot- 
ment from  appropriation  for  '*  Torpedoes  for  Harbor  Defense,"  act  of 
May  7,  1898.     The  estunated  cost  of  the  tank  was  $3,000. 
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Work  on  this  tank  was  begun  February  17,  1899,  and  at  the  begin- 
ning of  the  present  fiscal  year  the  work  was  practically  completed, 
except  battens  and  superstructure  for  traveling  crane. 

During  the  present  fiscal  year  this  tank  has  been  completed  and  all 
cable  stored  in  same. 

The  cost  of  this  tank  may  be  sunmiarized  as  follows: 

Cement $685.74 

Hardware,  etc 71.52 

Roofing ^^t'^^ 

Lumber 167.48 

Labor  and  superintendence 4 1,861.25 

Total  cost  of  tank 3,000.00 

This  work  was  under  the  immediate  supervision  of  Supt,  W.  A. 
Hinkle. 

Money  statement. 

July  1, 1899,  balance  unexpended $362.78 

June  30, 1900,  amount  expended  during  fiscal  year 362.78 

Torpedo  storekotise. — This  is  a  wooden  building,  the  interior  dimen- 
sions feeing  72  by  25  by  14  feet,  and  was  constructed  by  hired  labor 
under  an  allotment  from  appropriation  for  *' Torpedoes  for  Harbor 
Defense,"  act  of  May  7,  1898.  The  estimated  cost  of  this  storehouse 
was  $2,000. 

Work  was  begun  on  this  storehouse  April  25,  1899,  and  at  the 
beginning  of  the  present  fiscal  year  was  practically  completed  except 
the  hanging  of  aoors  and  some  minor  inside  work.  Most  of  the 
torpedoes  and  anchors  and  other  submarine-mining  material  had  been 
stored. 

During  the  present  fiscal  year  this  storehouse  has  been  completed, 
and  all  torpedoes,  anchors,  and  other  submarine-mining  material  have 
been  storea  in  same. 

The  cost  of  this  storehouse  may  be  summarized  as  follows: 

Lumber $421.23 

Guttering 6.81 

Hardware,  etc 117.44 

Roofing 142.28 

Labor  and  superintendence 1,312.26 

Total  cost  of  building 2,000.00 

This  work  has  been  under  the  immediate  supervision  of  Supt  W.  A. 
Hinkle. 

Money  statement 

July  1,  1899,  balance  unexpended $236.14 

June  30,  1900,  amount  expended  during  fiscal  year 236.14 

System  of  tracks^  etc.  ^  for  sybmarme-mming  service. — ^This  system  of 
tracKS  was  constructed  by  hired  labor  under  an  allotment  from  appro- 
priation for  "Torpedoes  for  Harbor  Defense,"  act  of  March  3, 1899, 
and  consists  of  a  standard-gauge  railway  track  on  trestle  connected 
with  the  United  States  south  jetty  railway  at  Station  68+40  and  ex- 
tending to  harbor  lines  at  coal  bin,  a  distance  of  850  feet.  Three  spur 
tracks  connect  with  this  main  track,  one  193  feet  long  leading  to  cable 
tank,  one  135.5  feet  long  leading  to  gallery  of  torpedo  storehouse,  and 
one  108.6  feet  long  leamng  into  torpedo  storehouse. 
This  system  of  tracks  greatly  facilitates  the  handling  of  torpedo  ma- 
'al,  allowing  same  to  be  dehvered  to  storehouse  and  cable  tanks  by 
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either  boat  or  cars;  also  in  time  of  war  to  transfer  material  by  hand 
car  to  and  from  the  buildings  and  the  planting  tug  or  barge. 

The  estimated  cost  of  this  system  of  tracks  was  $5,000,  which  also 
covered  expenses  of  removing  submarine  cable  stored  in  the  water  oflf 
the  south  jetty  and  placing  same  in  cable  tank. 

Work  was  commenced  on  December  9, 1899,  and  was  completed  April 
5,1900. 

The  cost  of  this  work  may  be  summarized  as  follows: 

Piling-. '. $1,166.50 

Screw  bolts 80.00 

Switch  stands  and  frogs 45. 00 

Hardware,  tools,  etc 420. 61 

Labor  and  superintendence 3, 21 1 .  40 

Total .' 4,923.51 

The  available  balance  will  be  retained  for  expenses  of  removing  and 
storing  cable  still  remaining  in  water  oflf  south  jetty. 

This  work  was  under  the  immediate  supervision  of  Supt.  W.  A. 
Hinkle. 

Money  statement, 

October  18, 1899, amount  allotted $5,000.00 

June  30, 1900,  amount  expended  during  fiscal  year 4,923.51 

July  1, 1900,  balance  unexpended  and  available 76.49 

REPOBT  OP  MR.  W.  A.  HINKLE,  SUPERINTENDENT. 

Two  emplacements  for  15'pounder  rapid-fire  guns^  haitery  No.  1, — Condition  of  the 
work  July  1, 1899:  Foundation  piles,  lumber,  ventilating  pipes,  partition  tiles,  I-beams, 
and  hand-rail  material  received  and  stored;  1,300  feet  of  trestle  constructed  and  pipe 
laid  on  same  for  filling  battery  site. 

Progress  of  th6  work:  On  July  12,  1899,  the  dredge  Oen,  C,  B.  Qymstock  began  fill- 
ing site;  completed  same  August  15,  1899,  having  placed  75,000  cubic  yards  of  sand. 
As  this  boat  is  a  deep-draft  vessel,  it  was  necessary  to  build  a  trestle  of  timber  some 
1,300  feet  long  to  support  the  dischai^e  pipe.  This  trestle  had  a  grade  of  4  inches  in 
100  feet.    There  was  no  difliculty  in  delivering  sand  2,200  feet  from  the  dredge. 

Pile  driver  and  engines  received  from  another  locality  August  21.  Same  set  up 
and  commenced  driving  sheet  piles  for  revetment  on  the  24th,  and  completed  same 
September  6,  1899.  Total  piles  driven,  364.  The  sheet  piles  were  driven  first  on 
account  of  approach  of  storm  season,  to  protect  plant.  CJost  of  same  per  linear  foot 
of  revetment,  10.316. 

Commencwi  driving  foundation  piles  September  6,  finished  same  on  September  11, 
1899,  having  driven  145  piles.  Penetration,  20  feet.  Cost  per  pile  driven,  |1.38; 
labor  per  linear  foot,  10.073. 

Actual  work  of  placing  concrete  was  begun  September  25  and  completed  October  26, 
1899, 741  cubic  yards  having  been  placed.  In  this  battery  there  was  no  so-called  grano- 
lithic work,  though  practically  the  concrete  in  top  finish  and  floors  is  as  good  and  at  a 
much  less  cost.  When  the  concrete  foundation  was  within  about  one  foot  of  floor  level 
the  rooms  were  laid  off  and  defined  by  suitable  timbers,  the  top  edge  representing  the 
floor.  The  front  of  rooms  was  raised  0. 3  foot  higher  than  the  rear  to  allow  for  settlement 
and  drainage.  While  this  was  bein^  done  concrete  was  being  put  in  at  other  places, 
and  as  soon  as  timbers  were  in  position  concrete  was  put  in  level  with  the  top,  the 
last  few  inches  being  made  richer  with  cement.  The  concrete  was  made  thin  enough 
to  quake  and  leveled  off  with  a  heavy  straightedge.  Where  points  of  the  larger  rock 
showed  through  they  were  tamped  below  the  surface.  When  thelsurface  was  prop- 
erly trued-up  planks  were  laid  across  and  finishers  troweled  the  surface  over  the 
whole  area,  dusting  on  neat  cement  to  get  a  finish.  As  soon  sa  this  was  done  the 
floor  was  laid  off  in  blocks  and  marked  with  a  marker,  giving  appearance  of  having 
been  put  in  in  blocks.  This  work  was  so  timed  that  the  floors  were  finished  near 
the  quitting  time  for  the  day.  The  ceilings  have  the  Same  pitch  as  the  floors,  so  that 
there  is  the  same  headroom  all  over.  The  only  extra  labor  involved  in  this  manner 
of  finishing  floors  was  the  time  of  putting  timbers  in  place  and  finishing  off  surface. 

All  concrete  was  mixed  by  manual  labor  with  shovels  on  mixing  boards. 
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When  setting  studding  for  the  csudng  of  outside  walls  the  studding  was  cat  about 
2J  feet  alK>ve  the  height  the  walls  were  intended  to  be.  As  the  battery  is  leas  than  30 
feet  in  width,  strin^rs  6  inches  by  14  inches  by  30  feet  were  placed  acroas,  about  5 
feet  anart,  and  3  mixing  boards  10  by  20  feet  were  placed  on  these.  The  derrick  was 
placed  on  a  platform  built  to  the  same  height  as  the  mixing  boards.  The  bcK>m  of 
the  derrick  described  a  circle,  passing  over  the  sand  and  rock  bins,  which  were  in 
front  of  the  battery  site.  A  car  of  cement  was  placed  contiguous  to  the  sand  bin,  and 
when  a  skip  was  loade<l  with  sand  a  barrel  of  cement  was  placed  on  same  and  lifted 
to  the  mixmg  board.  The  middle  mixing  board  was  filled  first,  and  while  this  was 
being  mixe<l  and  thrown  to  place  one  of  the  other  boards  was  beii^  filled.  The  force 
of  laborers  was  so  r^:ulated  that  no  time  was  lost  waiting  on  mixmg  boards.  There 
are  several  advantages  in  having  the  mixing  boards  on  top  of  the  Imttery.  The  tee 
of  wheelbarrows  to  put  concrete  in  place  is  avoided;  the  labor  of  spreading  and  tamp- 
ing is  greatly  reduced,  especially  near  the  bottom;  in  warm  weather  the  men  get  the 
advantage  of  the  breeze;  and  the  foreman  or  overseer,  being  with  the  mixing  gang, 
has  all  of  his  men  under  surveillance.  The  water  for  mixing*purpoeee  was  forced  up 
with  a  steam  j)ump. 

The  top  finish  of  concrete  was  similar  to  the  floors.  .When  the  concrete  was 
within  about  2^  feet  of  proper  elevation,  the  forms  for  blocks  were  put  in,  making 
the  blocks  6  feet  wide  and  running  the  whole  distance  across  from  front  to  rear  solid. 
The  first  series  of  blocks  spread  out  at  the  bottom  somewhat  wider  than  the  forms. 
When  up  to  the  top  of  forms  the  top  was  finished  same  as  described  for  the  floors.  The 
blocks  were  completed  alternately,  beginning  at  one  end  and  working  through  to  the 
other  end  of  battery.  The  force  on  this  work  was  so  regulated  that  when  the  la^ 
block  was  finished  the  first  one  had  been  finished  two  days  and  was  hard  enough  to 
remove  forms  and  finish  intermediate  blocks.  The  iBidvantage  of  finishing  the  top 
in  blocks  2  feet  or  more  thick  is  that  there  are  no  hollow  places  in  the  top  to  finish, 
no  separation  at  joints  and  no  leaks,  and  the  bond  on  the  more  or  less  d^  concrete 
below  is  better. 

Damp  course  under  floors  containing  624  square  feet  was  put  down  September  30, 
and  the  asphalt  course  over  magazines  and  rooms  containing  614.5  square  feet  was 
put  down  October  16,  1899. 

Cost  of  concrete,  material  and  labor  placing,  $6.92  per  yard. 

The  three  emplacements  for  15-pounder  rapid-fire  guns  had  top  finish  similar  to 
this  battery,  and  the  plant  the  same. 

These  two  batteries  are  the  only  ones  here  which  have  no  hollow  places  in  top  finish. 

On  November  17  commenced  placing  riprap  protection;  completed  same  December 
2,  1899,  having  placed  660  cubic  yards.    Cost  per  cubic  yard  in  place,  $1. 

Commenced  placing  sand  protection  November  15,  1899,  and  completed  same 
January  11, 1900.  This  was  done  by  hired  labor,  as  we  had  most  of  the  plant  on  hand 
and  as  there  were  but  about  3,564  cubic  yards  to  be  placed.  The  plant  for  this  work 
was  two  seven-eighths-inch  steel-wire  hoisting  ropes  stretched  from  masthead  of 
derrick  in  opposite  directions  some  500  feet  to  anchors  embedded  in  the  sand.  On 
these  were  placed  trolleys  made  of  one-half-inch  iron  for  the  shell,  between  which 
two  5-inch  sheaves  were  secured,  grooved  to  fit  the  yire  trolley.  From  a  hook 
secured  to  the  trolley  was  suspendSi  a  wooden  skip  hoisting  about  1  yard  of  sand. 
Wire  hoisting  ropes  were  run  from  the  drums  of  hoisting  engine  through  lead  blocks 
at  masthead  and  secured  to  trolley.  When  a  skip  was  filled  with  sand  it  was  hoisted 
up  along  the  trolley  wire  until  where  desired,  then  tripped  and  allowed  to  run  back 
by  gravity. 

The  sand  was  put  in  place  at  a  less  figure  than  could  have  been  done  by  contract 
Cost  per  j^ard  in  place,  $0,171. 

The  soil  was  loaded  from  cars  into  skips  and  dumped  on  top  of  battery,  and  then 
distributed  with  wheelbarrows.  Oats  were  sown  on  surface  of  sand  and  Bermuda 
grass  roots  distributed  in  the  same  way,  then  soil  put  on  top  6  inches  thick.  The 
oats  soon  came  through  soil  and  helped  nold  soil  to  place  and  prevent  washing  from 
rains.  The  oats  have  died  out  and  there  is  a  good  spread  of  fermuda  grass.  Cost 
per  cubic  yard  in  place,  $1.59. 

Two  4'7'inch  gun  emplacements. — Condition  of  the  work  July  1,  1899:  Battery  com- 
plete, with  guns  mounted  and  ready  to  be  turned  over  to  the  artillery. 

No  work  done  on  this  battery  during  the  present  fiscal  year. 

Emplacements  for  10-inch  gunSy  battery  No.  1. — Condition  of  the  work  July  1, 1899: 
Battery  complete,  with  guns  mounted  and  ready  to  be  turned  over  to  the  artillery. 

No  work  was  done  on  this  battery  during  the  fiscal  year. 

Power  hoxtse,  lO-inch  battery  No.  i.— Condition  of  the  work  July  1, 1899:  This  build-    • 
ing  completed  and  ready  for  the  installation,  of  plant. 

No  work  done  on  this  building  during  the  year. 
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MorlflT  battery  No,  1. — Condition  of  the  work  July  1,  1899:  Battery  complete,  with 
mortar  raised  from  6.4  feet  to  8.1  feet  above  mean  low  tide.  The  drainage  sjrgtem 
established  last  year  has  worked  satisfactorily  during  the  present  year. 

This  battery  snows  slight  settlement  during  the  year.  Pit  A  has  settled  0.07  foot 
and  Pit  B  0.12  foot,  showing  a  slight  tip  from  Pit  A  to  Pit  B. 

No  work  done  on  this  battery  during  the  fiscal  year. 

Emplacements  for  e-inch  quns. — Progress  of  the  work:  On  August  8,  1899,  a  trestle 
for  supporting  discharge  pipe  from  site  of  two  emplacements  for  15-pounder  rapid-fire 
guns,  oattery  No.  1,  a  distance  of  about  800  feet  to  site  for  these  emplacements,  was 
commenced  and  completed  August  15,  1899,  "with  pipe  placed  on  same. 

The  dredge  Qen.  C.  B.  ComMock  commenced  fillmg  site  August  16  and  completed 
same  September  4,  1899,  having  placed  125,000  cubic  yards  of  sand.  Sand  fences  for 
preventing  the  cutting  of  channels  through  site  have  lieen  constructed  and  salt  cedars 
planted  along  same. 

Electric  light  and  power  plard. — Progress  of  the  work:  During  the  month  of  July  all 
wires  were  put  up,  machinery  put  in  place,  and  plant  reported  ready  for  testing 
Auffust  1.  Testing  of  plant  was  oegun  at  12.10  p.  m.  August  3,  and  continued  day 
and  night  until  12  m.  August  5,  1899.  Everything  worked  in  a  satisfactory  manner. 
No  sparks  at  the  brushes  of  the  dynamos  were  ob^rved  at  any  time,  and  the  engines 
worked  smoothly  at  from  180  to  200  revolutions. 

Cable  tank. — Condition  of  the  work  July  1,  1899:  The  tank  and  house'  over  same 
were  complete,  except  battens  and  superstructure  for  traveling  crane.  All  cable, 
except  about  6  miles  in  water,  stored  in  tank. 

The  tank  was  originally  filled  with  salt  water.  This  was  run  out  in  order  to  place 
recovered  cable  and  is  now  filled  with  fresh  water.  Connections  are  so  made  as  to 
fill  tank  with  Alta  Loma  water  from  the  city  waterworks  mains. 

Progress  of  the  work:  The  house  over  tank  was  completed  in  July,  1899,  and 
painted;  superstructure  for  traveling  crane  erected. 

About  6  miles  of  cable  were  recovered  from  where  laid  in  channel  and  stored  in 
tank. 

About  300  feet,  in  two  pieces,  is  still  in  water  in  the  vicinity  of  Station  141,  south 
jetty.  This  was  fouled  by  the  dredge  Comstock  and  cut,  and  will  have  to  be  grap- 
pled for. 

Torpedo  storehouse. — Condition  of  the  work  July  1,  1899:  Building  complete,  except 
hanging  doors  and  some  minor  inside  details.  Most  of  the  torpedo  material  had 
been  stored. 

Progress  of  the  work:  Building  completed,  with  doors  hung,  shelving  and  racks 

{)ut  up,  and  building  painted.  All  mining  material  stored  in  same.  Railroad  track 
aid  inside  of  house  and  on  gallery. 

System  of  trackSyetCy  for  submarine-mining  defense. — Pr^ress  of  the  work:  Work 
was  commenced  December  10,  1899,  and  completed  AprilSO,  1900,  and  consists  of 
one  spur  trestle,  bejpming  at  Station  69  -f-  40  on  jetty  track  and  running  to  harbor 
line  at  coal  bin,  a  distance  of  850  feet.  Three  spur  trestles  with  track  laid  on  same 
have  been  driven  from  this,  viz,  one  to  cable  tank,  193  feet;  one  to  gallery  of  tor- 
pedo storehouse,  135  feet,  and  one  to  torpedo  storehouse,  108.5  feet.  These  tracks 
are  all  standard  gauge. 

A  roadway  16  feet  wide  for  wi^ns  constructed  from  casemate  to  harbor  line. 
Access  to  roadway  is  had  by  an  incline  at  northeast  comer  of  casemate,  and  a  planked 
crossing  over  jetty  track.  There  is  a  hand  rail  on  each  side  of  roadway  from  incline 
to  wharf. 

There  is  also  an  incline  at  harbor  line  by  which  teams  can  be  loaded  or  unloaded 
on  boats. 

Two  8'ineh  gun  emplacements. — On  December  3,  1899,  I  succeeded  Capt  R.  B.  Tal- 
for,  assistant  engineer  in  charge  of  works  at  this  point,  and  found  the  batteries 
complete. 

Condition  of  work  July  1,  1899:  Battery  complete  and  ready  to  be  turned  over  to 
the  artillery. 

The  guns  were  mounted  during  the  month  of  July,  1899.  No  other  work  was  done 
during  the  fiscal  year. 

Three  emplacemetUs  for  IS'pounder  rapid-fire  guns. — Condition  of  the  work  July  1, 
1899:  Sheet  piles  driven,  foundation  piles  all  driven  and  grillage  placed  on  same. 
Concrete  work  was  at  approximately  the  18-foot  elevation,  casing  erected  to  the  full 
height 

ftopessof  the  work:  Concrete  work  was  completed  July  21;  total  cubic  yards 
placed,  1,109.  Casing  removed  and  plastering  commenced  July  31;  finished  same 
September  8,  1899.  Contractor  commenced  placing  sand  protection  August  15;  com- 
pleted same  September  18,  1899,  having  placed  4,000  cubic  yards  of  sand.    Contractor 
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for  placing  riprap  protection  began  work  October  31;  finished  same  November  14, 
1899,  having  placed  670.5  cubic  yards. 

The  contractor  began  the  delivery  of  soil  on  October  23;  finished  same  October 28, 
1899,  having  placed  115.12  cubic  yards. 

These  emplacements  were  completed  and  ready  to  be  turned  over  to  the  artillery 
November  25,  1899. 

Guns  and  carriages  have  not  yet  arrived. 

Thvo  10-inch  gtin  emplacementSy  battery  No,  S. — On  January  12,  1900,  I  succeeded 
Sunt.  S.  W.  Campbell,  and  found  the  works  completed. 

Condition  of  the  work  July  1,  1899:' Battery  completed  and  ready  for  reoeplioo 
of  guns. 

Guns  were  mounted  complete  during  the  month  of  August,  1899,  and  the  battery 
ready  to  turn  over  to  the  artillery. 

Tu'o  emplacements  for  IS-pounaer  rapid-fire  gunSf  battery  No,  B, — Condition  of  the 
wor'k  July  1, 1899:  Battery  complete  except  concrete  work  for  gun  castings  and  blast 
surfaces,  and  sand  and  riprap  protection. 

Progress  of  the  work:  Sand  fill  completed  December  31,  1899,  containing  3,433.36 
cubic  yards;  soil  and  Bermuda  grass  sod  placed  during  the  month  of  January,  1900; 
207.07  cubic  yards  placed.  Riprap  protection  is  being  placed,  324.57  tons  having 
been  placed  to  date. 

Prooable  operations  for  next  year:  Completion  of  riprap  protection,  assembling 
and  mounting  guns  and  carriages  when  they  arrive,  and  putting  in  blast  soi^tces. 

Mortar  batUry  No.  !S. — Condition  of  the  work  July  1,  1899:  Foundation  piles  all 
driven,  sheet  piles  all  driven;  concrete  work  all  completed  except  floor  pavements, 
observing  stations,  and  gun  platforms,  which  were  left  until  after  sand  fill  has  been 
put  up;  outside  plastering  finished,  and  inside  finished  to  within  1  foot  of  floor  line; 
nand  rails,  ventilating  pipes,  and  trolley  rails  are  all  in  place. 

Progress  of  the  work:  No  concrete  placed  during  the  year;  contractor  for  sand  fill 
began  pumping  sand  September  29, 1899,  and  completed  same  June  18,  1900,  having 
placed  50,245.37  cubic  yards. 

Riprap  protection  is  being  placed  on  outside  of  sheet  piling;  920.74  tons  placed  to 
date.  Mortars  and  carriages  nave  been  received  and  unloaded.  The  slopes  are  now 
being  graded  for  soil  and  Bermuda  grass. 

The  contractor's  plant  consists  of  a  bai^  or  flatboat  with  house  to  protect  machin- 
ery, one  No.  8  Morris  pump,  8-inch  suction  and  8-inch  dischaiige,  one  35-horBepower 
boiler,  and  25-hor8epower  engjine  running  pump  at  285  to  425  revolutions  per  minute. 

The  barge  with  machinery  is  placed  in  a  bayou  inside  the  reservation  some  300  to 
500  feet  from  the  battery,  rei^uinng  about  1,000  feet  of  pipe  from  pump  to  end  of  dis- 
charge, the  discharge  end  being  40.5  feet  above  mean  low  tide  or  39.5  feet  above  the 
water  surface  at  barge.  The  water  in  the  bayou  varies  from  1  to  2  feet  The  pump 
is  '2  feet  above  the  water  surface  and  therefore  forces  the  material  to  an  elevation  oi 
37.5  feet,  the  output  at  this  elevation  being  nearly  if  not  quite  as  much  as  at  the 
lower  elevation. 

The  contractor  for  his  own  convenience  used  common  hay,  meet  of  which  has 
been  damaged  by  fire,  to  hold  sand  to  proper  slope.  An  embankment  of  hay  and 
sand  would  be  made  about  1^  to  2  feet  high,  and  while  the  sand  was  being  pumped 
to  this  elevation  on  one-half  of  the  battery  the  other  half  was  being  prepared.  In 
future  work,  I  would  suggest  that  hay  be  specified  and  kept  to  line  of  proper  slope, 
as  it  serves  the  twofold  purpose  of  keeping  the  sand  and  soil  in  place  and  prevents 
gullying  from  rains  and  gives  the  necessary  air  which  Bermuda  grass  requires. 

Probable  operations  for  next  year:  Finishing  concrete  work  of  floors,  pavements, 
and  ^n  platforms,  assembling  and  mounting  mortars,  placing  soil  and  sod,  and  finish- 
ing riprap  protection. 

Presentation  and  repair  of  fortifications. — Salt  cedars  have  been  planted  around 
revetment  at  one  of  the  site>s,  sod  planted  on  all  bare  spots,  surface  drains  on  slopes 
repaired  on  batteries  where  necessary. 

Eight-inch  gun  emplacement:  Doors  have  been  repaired  and  cracks  in  parapet  filled 
with  plastic  gum  and  gim  releveled. 

Emplacements  for  15-pounder  rapid-fire  guns:  Soil  on  superior  slope  has  been 
screened  free  of  gravel  and  two  cars  of  soil  from  mainland  have  oeen  spread  on  slopes, 
with  Bermuda  grass  roots  planted. 

Salt  cedars  have  been  planted  around  revetment  at  site  of  10-inch  battery  Na  2; 
also  China  tree  seeds  planted  in  rear  of  batteries.  East  gun  releveled  at  10-inch  gun 
emplacement,  doors  trimmed,  hatches  over  passageways  repaired,  cracks,  leaks,  and 
drams  repaired  where  necessary. 

Unloading  and  mounting  guns.  — At  8-inch  gun  battery.     Progress  of  the  work :  Work 
of  assembling  and  mounting  guns  was  b^^un  July  1,  a^  guns  were  mounted  complete 
ol,  1899. 
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A  detailed  report  of  this  work  has  abeady  been  made. 

At  10-inch  gun  battery  No.  2.  Progress  of  the  work:  Work  of  assembling  carriages 
was  begun  July  28  and  completed  August  17,  1899.  The  guns  were  received  August 
16,  unload^,  and  mounted  complete  August  31,  1899. 


3T. 

DEFENSES  OF  LAKE  PORTS. 

Officer  in  charge  of  defenses  of  Detroit  River,  Lieut.  Col.  Garrett 
J.  Lydecker,  Corps  of  Engineers.  Officer  in  charge  of  defenses  of 
Lake  Champlain,  Col.  John  W.  Barlow,  Corps  of  Engineers.  Officers 
in  charge  of  other  lake  ports  in  New  York,  Capt.  Graham  D.  Fitch, 
Corps  of  Engineers,  untu  February  13, 1900,  and  since  April  26, 1900, 
and  Mai.  Thomas  W.  Sj^mons,  Corps  of  Engineers,  from  February  13 
to  April  26, 1900;  Division  Engineer,  Col.  Ueorge  L.  Gillespie,  Corps 
of  Engineers. 

Fort  Wayne^  Michigan. — Nothing  was  done  to  this  fortification  dur- 
ing the  vear,  nor  were  any  expenditures  made  on  account  of  it. 

An  allotment  of  J150  was  made  June  9,  1899,  which  is  the  amount 
now  available,  and  will  supply  all  that  is  needed  for  the  little  work 
that  may  be  required  to  preserve  most  of  its  perishable  parts,  such  as 
painting  or  repairing  roofs  over  entrances  to  casemates,  and  doors  of 
casemates,  magazine,  and  sally  port.  But  the  timber  revetment  on 
three  sides  of  the  rampart  is  now  40  years  old,  or  more,  is  in  a  very 
bad  state  of  decay,  and  altogether  a  most  unsightly  and  unserviceable 
affair;  for  this  reason  it  is  highly  desirable  that  they  be  removed  so  as 
to  leave  the  rampart  with  interior  earthen  slopes.  This  would  place 
these  three  sides  in  the  same  condition  as  the  lourth  side  was  placed 
several  years  ago.  It  would  probably  cost  about  J900  to  make  this 
change,  and  an  allotment  of  tnat  amount  for  this  purpose  is  recom- 
mendea. 

Fort  Nidga/ra^  Neio  York. — In  September,  1899,  the  concrete  break- 
water at  the  northwest  corner  of  the  fort  was  repaired. 

The  bank  was  watched  during  the  fall  of  1899  and  winter  of  1899- 
1900. 

In  April,  1900,  a  part  of  the  crest  of  the  bank,  graded  in  1897,  which 
was  found  to  have  settled  and  broken  away,  was  raised  to  the  height 
of  the  rest  of  the  bank  and  a  drain  laid  to  carry  off  the  surface  water, 
and  in  May  and  June,  1900, 7,157  square  yards  of  the  bank  were  sodded. 

The  expenditures  for  the  year  have  been: 

For  caring  for  and  repairing  river  bank $572.01 

For  repairing  concrete  breakwater 9.07 

For  engineermg,  office,  and  incidental  expenses 87.50 

Total 668.58 

Fort  Montgomery^  Nem  York. — Nothing  was  done  during  the  year 
except  to  repair  the  fence  surrounding  the  reservation. 

A  fort  keeper  was  employed  in  looking  after  the  fort,  an  ordnance 
sergeant  having  charge  of  the  ordnance. 

The  amount  expended  during  the  year  was  $607.50,  which  was 
applied  as  follows: 

To  services  of  fort  keeper $540.00 

To  inspection 13. 40 

To  repairing  fence 54.10 
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3U. 

DEFENSES  OF  SAN  DIEGO,  CAL. 

OflScer  in  charge,  Capt.  James  J.  Mevler,  Corps  of  Engineers:  Divi- 
sion Engineer,  (M.  S.  M.  Mansfield,  Corps  of  Engineers. 

Ten-inch  gun  battery. — ^The  fourth  emplacement.  No.  1,  of  this  bat- 
tery, which  was  under  construction  by  hired  labor  at  the  beginning  of 
the  year,  was  then  practically  completed.  The  other  three  emplace- 
ments, Nos.  4,  3,  and  2,  had  previously  been  built  by  contract,  and 
the  guns  and  carriages  had  been  mounted  therein  by  the  ajlillery 
garrison.  During  the  year  just  closed  a  wing  wall  was  constructed 
at  No.  1,  the  earthen  parapet  was  brought  to  the  proper  slopes,  the 
terreplein  was  graded,  the  roadway  and  main  sewer  in  rear  of  the 
battery  were  completed,  and  the  base  ring  was  set  The  gun  and 
carriage  were  mounted  by  the  troops.  In  ammunition  lifts  of  Nos.  2, 
3,  and  4  heavier  bracket  hangers  were  put  in  place  of  the  light  ones 
originally  installed,  and  in  the  wall  between  powder  and  shell  room 
of  each  emplacement  a  hole  2  feet  square  was  cut  for  the  purpose  of 
increasing  the  circulation  of  air  in  those  rooms,  and  especially  of 
correcting  the  dampness  due  to  condensation  in  the  powder  rooms. 
These  three  earlier  emplacements  y^ere  constructed  without  placing 
waterproof  courses  over  the  ceilings  of  rooms,  and,  as  a  result,  during 
the  past  year  dampness  due  to  seepage  caused  much  trouble,  especially 
in  the  powder  rooms  and  traverse  galleries.  In  consequence,  though 
the  four  emplacements  have  been  turaed  over  to  the  charge  of  the 
artillery  commander,  it  yet  remains  for  the  Engineer  Department  to 
adopt  proper  measures  for  keeping  these  rooms  dry  at  all  times.  The 
boiled-oil  remedy,  which  was  so  successfully  applied  on  the  fortification 
works  at  the  mouth  of  the  Columbia  River,  was  tried  in  this  battery 
last  winter.  During  the  next  two  rain  storms  there  was  little  or  no 
dampness  to  be  found  in  rooms  and  passages,  but  after  the  last  rain  of 
the  season,  which  was  a  heavy  one  for  this  climate,  some  of  the  rooms 
were  found  as  damp  as  ever.  Other  remedies  are  now  being  experi- 
mented with,  and  it  is  expected  that  before  the  next  rainy  season  sets 
in  this  evil  will  have  been  done  away  with. 

Money  statements. 

ONE  10-INCH  GUN  EMPLACEMENT    (NO.  2). 

July  1,  1899,  balance  unexpended $52.11 

June  30,  1900,  amount  expended  during  fiscal  year 37.09 

July  1,  1900,  amount  unexpended  and  available 15.02 

ONE  10-INCH  GUN   EMPLACEMENT  (nO.  1). 

July  1,  1899,  balance  unexpended $4,431.32 

November  1,  1899,  amount  allotted 1,100.00 

6,531.32 
June  30,  1900,  amount  expended  during  fiscal  year 5,424.37 

[July  1, 1900,  amount  unexpended  and  available 106.95 

Torpedo  casemate, — ^In  the  latter  part  of  December,  1898,  an  allot- 
ment of  J2,200  was  made  for  additions  and  changes  in  the  mining  case- 
mate, experience  during  the  Spanish  war  having  shown  that  the  exist- 
ing casemate  was  too  small  to  contain  all  the  apparatus  necessary  to 
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operate  the  mine  system  of  this  harbor.  An  additional  room  was  con- 
structed for  an  engine  room,  and  at  the  beginning  of  the  fiscal  year  the 
concrete  work  was  almost  completed.  Durmg  July,  August,  and  Sep- 
tember the  remaining  concrete  work  was  finished,  "flie  doors  and 
windows  were  put  in  and  iron  shutters  were  hung  in  place.  The  out- 
side grading  was  completed,  the  electric-light  strip,  guard  railing,  and 
fence  about  the  entrance  and  light  well  were  put  in  place,  and  all  {mint- 
ing and  whitewashing  were  completed.  In  February  and  March  of 
this  year  a  storage-battery  case  was  installed  and  painted,  thus  com- 
pleting all  work  under  this  allotment. 

The  work  of  construction,  which  was  done  by  hired  labor,  was  car- 
ried on  with  that  of  the  gun  emplacements  and  other  buildings,  the 
working  force  being  used  to  the  best  advantage  on  any  or  all  of  the 
works,  as  circumstances  would  dictate. 

Money  statement. 

Julyl,  1899,  Daiance  unexpended |1,670. 70 

June  30,  1900,  amount  expended  during  fiscal  year 1,662.33 

July  I,  1900,  balance  unexpended 18.37 

July  1, 1900,  outstanding  babiHties .54 

July  1,  1900,  balance  available 17.83 

Torpedo  storehmtse, — At  the  beginning  of  the  year  work  on  this 
building  had  pi*actically  been  completed,  and  torpedo  material  had  been 
stored  therein  for  several  months.  During  this  year  a  small  wharf 
was  built  at  the  water's  edge,  about  160  feet  from  the  storehouse,  and 
tramways  were  laid  from  this  wharf  to  the  entrances  of  both  the  store- 
house and  the  cable  tank.  Both  of  these  buildings  are  located  at  the 
north  end  of  the  Government  reservation,  about  2  miles  from  the  gun 
batteries.  The  work  on  the  wharf  and  tramways  was  done  by  hired 
labor,  the  construction  being  carried  on  coincidently  with  the  other 
works,  resulting  in  a  saving  in  the  labor  item  of  all  the  works  concerned. 

Money  statement, 

July  1,  1899,  balance  unexpended $556.18 

June  30,  1900,  amount  expended  during  fiscal  year 537.52 

Julyl,  1900,  balance  unexpended  and  available 18.66 

Fifteen-pounder  rapid-Jire  lattery, — At  the  beginning  of  the  fiscal 
year  the  concrete  work  in  this  battery  had  reached  the  ceilings  of  the 
rooms.  The  remaining  concrete  was  soon  put  in  place,  excepting  that 
of  one  small  apron  and  the  two  gun  platiorms.  The  detail  work  in 
the  batterv  was  then  finished,  and  the  grounds  about  it  have  since  been 
graded.  The  battery  is  now  completed,  with  the  exception  of  the  two 
eun  platforms,  which  are  still  awaiting  the  arrival  of^the  well-linings 
for  tne  gun  mounts,  so  that  the  castings  can  be  solidly  embedded  in  the 
concrete. 

Money  statement, 

July  1,  1899,  balance  unexpended $8,297.51 

June  30,  1900,  amount  expended  during  fiscal  year 7, 317. 62 

Julyl,  1900,  balance  unexpended  and  available 979.89 

Five-inch  rapid-fire  hattery, — Under  date  of  July  6, 1899,  the  Depart- 
ment allotted  ^15,000  for  the  construction  of  two  emplacements  for 
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5-inch  rapid-fire  guns,  and  under  date  of  January  17, 1900,  an  additional 
allotment  of  J3,270  was  made  for  the  same  work.  All  work  was  done 
by  hired  labor,  with  the  exception  of  the  excavation  and  back  filling, 
which  were  done  by  contract.  The  contractor  began  excavating  cm 
August  21,  1899,  and  on  September  28  he  had  finished  his  work  as  far 
as  he  could  go  until  after  the  concrete  was  put  in  place.  The  remain- 
ing earthwork,  consisting  of  digging  trenches,  sewers,  and  gun  wells, 
and  bringing  surfaces  to  exact  slopes,  was  done  by  hired  labor.  Hie 
concrete  work,  which  was  shortly  afterwards  begun,  was  practically 
finished  in  December.  The  doors  were  then  made  and  hung,  the  two 
bridges  were  put  in  place,  and  the  drainage  system  completed,  and 
water  pipes  were  laid  from  the  10-inch  battery  to  three  faucets  in  this 
battery.  In  the  latter  part  of  January  the  contractor  completed  all 
earthwork  and  grading.  In  February  and  March  the  interior  of  the 
battery  was  whitewashed,  and  outside  walls  were  covered  with  a  cement 
wash,  the  hand  railing  and  iron  ladder  were  put  in  place,  mouthpieces 
were  put  on  the  speaking  tubes,  all  woodwork  and  ironwork  were 
painted,  macadam  was  laid,  and  other  detail  work  was  completed,  and 

Elant,  tools,  and  surplus  lumber  were  hauled  away  and  properly  stored. 
like  the  fifteen-pounder  battery,  this  batterv  is  now  completed,  with 
the  exception  of  its  gun  platforms,  which  will  have  to  await  the  arrival 
of  the  well-linings,  so  that  they  may  be  built  up  solidly  in  the  concrete. 
In  the  construction  of  this  battery,  and  as  far  as  possible  in  all  other 
fortification  work  at  this  locality  during  the  year,  use  was  made  of  the 
plant  with  which  emplacement  No.  1  of  the  the  10-inch  battery  was 
constructed,  a  description  of  which  is  to  be  found  on  page  976,  Report 
of  the  Chief  of  Engineers,  United  States  Army,  for  1899. 

Money  statement. 

July  6,  1899,  amount  allotted 115,000.00 

January  17,  1900,  amount  allotted 3,270.00 

18,270.00 
June  30,  1900,  amount  expended  during  fiscal  year 17,931.23 

July  1,  1900,  balance  unexpended  and  available 338.77 

Battery  commander^ 8  station. — Plans  and  estimates  for  battery  com- 
mander's station  having  been  submitted  under  Department  instructions, 
an  allotment  was  made  by  Department  indorsement  of  March  3,  1900. 
Excavation  and  grading  were  begun  during  March,  and  at  the  end  of 
May  the  concrete  walls  were  practically  completed,  and  all  other  detail 
work  finished  as  far  as  possible,  awaiting  the  arrival  of  the  iron  and 
steel  roof,  shutters,  etc.  This  iron  and  steel  work  arrived  during  June, 
and  at  the  close  of  the  year  was  being  put  in  place.  It  is  contemplated 
that  in  about  one  month  this  structure  will  be  completed.  All  work 
on  this  building  was  done  by  hired  labor.  The  concrete  materials, 
lumber,  iron,  water,  etc..  were  hauled  to  the  site  of  the  work  from  a 
point  about  2  miles  distant,  over  steep  grades  and  poor  roadway. 

Money  statement.  . 

March  3,  1900,  amount  allotted $2,500,00 

June  30,  1900,  amount  expended  during  fiscal  year 888.08 

July  1,  1900,  balance  unexpended 1,611.92 

July  1,  1900,  outstanding  habiUties 799.00 

July  1,  1900,  balance  available , 812.98 
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Preservation  and  repair  of  fortifications, — During  the  year  the 
keeper  was  employed  in  the  c;3,re  of  fortification  works  still  in  the 
charge  of  the  Engineer  Department,  and  of  boats,  buildings,  fences, 
board  walks,  and  grounds  of  a  portion  of  the  reservation.  He  has 
repaired  and  painted  the  old  freight  barge  and  the  small  boats,  and 
he  has  been  kept  busily  engaged  in  looking  after  tools  and  other 
property  belonging  to  the  Government,  and  in  assisting  in  various 
ways  in  construction  work  about  the  batteries. 

At  the  torpedo  storehouse  and  cable  tank  an  additional  keeper  or 
watchman  was  employed  in  looking^  after  these  two  buildings  and  the 
materials  stored  therein,  and  in  caring  for  the  latter,  keeping  them  in 
proper  condition  by  cleaning,  oiling,  and  painting.  During  the  year 
all  electrical  instruments  and  the  transformer  were  packed  in  hermet- 
ically sealed  boxes,  in  accordance  witih  the  general  instructions,  and  the 
loaded  compound  plugs,  which  were  used  m  the  torpedoes  during  the 
Spanish  war,  were  alTdestroyed. 

Money  statements. 

July  1,  1899,  balance  unexpended : 17.15 

June  9,  1899,  amount  allotted '. 1,440.00 

1,447.15 
June  30,  1900,  ampunt  expended  during  fiscal  year 1,446.55 

July  1,  1900,  balance  unexpended  and  available .60 

CARE  OF  TORPEDO   MATERIAL. 

June  24,  1899,  amount  allotted  ..- 1100.00 

June  30,  1900,  amount  expended  during  fiscal  year 100. 00 

Other  work. — Under  instructions  received  from  the  Department  dur- 
ing the  latter  part  of  the  fiscal  year,  plans  and  estimates  were  being 
prepared  for  tne  construction  of  two  emplacements  for  15-pounder 
rapid-fire  guns. 

All  of  the  above  work  during  the  year  was  under  the  inunediate 
supervision  of  Assistant  Engineer  D.  E.  Hughes,  whose  duties  have 
been  well  and  ably  perform^.  His  report,  which  is  appended  here- 
with, and  to  which  attention  is  respectfully  invited,  gives  much  inter- 
esting detail. 

REPORT  OF  MR.  D.  B.  HUGHES,  A88IOTANT    ENGINEER. 

Teririnch  battery. — No.  1,  the  last  of  the  four  emplacements,  was  nearly  completed 
a  year  aco.  Since  then  the  carpenter  work  was  finished;  painting  done;  a  wing 
wall- built;  back  fill  brought  to  grade;  base  ring  set;  the  derricks,  engines,  mixer 
plant,  etc.,  moved  away;  some  of  the  sewer  lowered,  and  the  roadway  behind  the 
whole  battery  cut  down  to  give  a  continuous  fall  back  to  a  single  gutter  on  its  far 
side.     It  remains  to  alter  the  reach  of  chain  blocks  and  to  provide  a  cover  for  a  sump. 

The  base  ring  was  leveled  from  the  center.  The  bubble  tube  (with  telescope 
attached)  of  a  Y-level  was  tied  on  two  saddle  blocks  on  a  2  by  4  inch  scantling  8  feet 
long,  having  one  end  on  the  ring  and  the  other  pivotaUy  supported  over  a  temporary 
center  post  m  the  well.  A  three-eighths  inch  dowel  in  the  center  post  projected  up 
through  a  one-half  inch  hole  in  the  2  by  4  inch.  A  wood  screw  m  a  bridge  piece 
nailed  over  the  one-half  inch  hole,  projected  down  into  a  center-punch  mark  in  the 
top  of  the  dowel.  The  combination  gave  a  high  support  (for  stability)  ;•  freedom  of 
rotation;  a  fixed  point  of  reference,  and,  by  working  the  screw,  easy  means  of  adjust- 
ment, though  the  last,  since  distances  were  equal,  was  not  a  necessity.  Two  laborers 
in  three  hours  on  a  cloudy  day  proved  that  this  ring  was  so  truly  made  that  the 
highest  and  lowest  points  could  be  made  to  differ  less  than  one  one-hundredth  of  an 
inch.  The  level  used  was  perceptibly  affected  by  differences  much  smaller  than 
that,  even  down  to  one  five-hundredth  of  an  inch.    After  leveling,  the  upper  diame- 
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ters  were  found  t<>  l)e  equal,  no  elliptical  dishing,  and  the  adjustment  by  steel  wedges 
under  the*  inner  rim  was  i^ot  required.  Nuts  on  anchor  bolts  were  then  turned  down 
just  to  a  bearinjf,  dams  put  m,  and  grout  poured  under  a  small  head  to  better  insure  com- 
plete filling.  A  month  later  the  ring  was  as  level  as  before,  but  the  nuts  were  much 
tighter,  and  all  the  leveling  screws  were  an  eigthth  of  a  turn  above  their  bearing 
plates.     The  cement  had  swelled  a  little.     The  artillery  mounted  the  gun. 

In  emplacements  2,  3,  and  4  the  elevator  brackets  having  proved  too  weak  were 
replaced  by  heavier  ones,  and  for  further  security  additional  supports  were  given  them. 
With  a  view  to  improving  circulation  of  air  in  the  powder  rooms  and  shell  rooms,  2-foot 
sciuare  holes  were  cut  through  the  far  upper  corner  of  the  4-foot  walls  between  them. 
This  incidentally  gave  opportunity  to  compare  broken  stone  and  gravel  in  concrete. 
The  results,  though  hardly  conclusive,  were  not  unfavorable  to  gravel.  These  three 
oldest  emplacements  have  no  waterproof  course  inside  the  concrete  over  the  ceihn^ 
The  deep  scores  by  which  the  trowel -finished  top  had  been  cut  into  small  squares  in 
imitation  of  sidewalk  to  mask  flaws  and  other  narrow  cracks — some  due  to  unequal 
settlement,  but  most  of  them  from  shrinkage — permitted  much  water  to  reach  the 
more  porous  mass  l)elow  and  infiltrate  through  into  the  rooms.  The  boiled  linseed- 
oil  cure  was  first  prescribed,  but  after  pouring  three  ^llons  through  a  pinched-up 
funnel  into  a  short  length  of  one  small  crack  it  was  decideii  not  to  saturate  the  whole 
mass  with  the  freely  flowing  oil,  which  ctmld  evaporate  and  thicken  only  where 
expose<lj  and  which  might  in  time  go  clear  through  and  l>e  very  objectionable. 

Then  it  was  direi'ted  to  pour  thin  grout  first,  which  was  done,  and  over  one  area 
the  grout  while  still  soft  was  st^ratchcHi  out  and  oil  poured  on  top.  All  behaved  per- 
fet!tly  during  the  next  two  rains,  and  exi)ectations  ran  high,  but  c  third  storm  after 
a  hotter  spell  ma^le  further  experiments  in  order.  Asphalt  dissolved  in  naphtha  was 
put  in  one  crack.  It  a<lhere8  f)erfectly,  but  every  pinching  drives  down  some  that 
will  not  return,  and  lowers  the  top.  Perhaps  after  a  few  repetitions  of  this  treatment 
the  material  will  j)aint  lK)th  walls  down  to  a  level  where  it  can  remain  without  being 
much  affected  by  temj)erature  changes  alx)ve,  and  thus  make  the  crack  hold  water. 
To  close  the  crat'ks  at  the  surface  one  of  two  courses  seems  to  be  required,  either  (1) 
to  pour  on  a  cold  day,  when  cracks  are  widest,  a  material  like  sulphur  that  will 
promptly  a^^ume  sufficient  strength  to  withstand  the  force  of  expansion  and  compel 
internal  thrust  like  that  in  continuous  rails,  or  (2]  to  employ  an  adhesive  and  yield- 
ing material,  like  some  preparations  of  asphalt,  in  a  V-shaped  groove  so  wide  that 
expansion  and  contraction  of  wider  areas  concentrated  in  tnem  will  not  destroy  its 
integrity.  Of  counn^  as  a  last  resort,  slovenly  patches  can  be  put  over  the  cracfa,  or 
the  whole  area  can  be  covered  with  a  roofing  material.  Other  emplacements  here 
prove  that  with  us  condensation  is  inappreciable  if  the  concrete  is  other^'ise  dry.  It, 
when  dry,  is  a  rather  poor  conductor  of  heat,  and  all  it  wants  is  a  thin,  impervious 
coat  to  keep  out  the  first  installment  of  water  that  the  air  may  offer. 

Artificial  ventilation  is  of  small  requirement  here  if  watersof  infiltration  are  kept 
away.  The  engine  room  in  No.  2,  having  earth  over  its  roof,  which  probably  pre- 
vente<i  checking,  has  always  been  perfectly  dry.  At  No.  I  the  ceilings  showed  no 
signs  of  dampness,  but  after  a  heavy  rain  there  were  several  wet  spots  on  the  walls, 
especially  in  the  relocation  room,  mostly  up  near  the  top. 

Fifteen-pounder  rapxd-fire  battery. — This  battery  was  built  about  up  to  ceilings  of 
rooms  at  the  close  of  June,  1899.  It  was  soon  finished,  except  a  small  apron,  and 
gun  platforms  which  are  still  waiting  for  castings.  A  part  of  the  foundation  is  new- 
made  gniund  of  var>'ing  depths,  which  caused  unequal  settlement  and  some  crack- 
ing, even  before  the  work  was  finished.  Settlement  has  now  ceased.  There  are 
some  shrinkage  cracks  besides.  Waterproofing  was  put  over  the  rooms.  Last  win- 
ter the  ceilings  kept  dry,  but  there  were  a  few  damp  spots  on  the  walls. 

Five-inch  rapid-fire  battery. — ^This  battery  and  its  roadway  now  running  down  grade 
to  it  are  in  a  side-hill  cut  about  14  feet  deep  on  one  side  and  over  40  feet  on  the 
other.  The  plow  and  scraper  work  begun  in  August  was  done  bv  contract.  Exca- 
vating rooms,  gun  wells,  trenches,  and  outlet  sewer  tunnel  was  3one  by  day  labor. 
Some  very  hard  adol)e  as  well  as  some  cemented  cobble  could  hardly  be  picked  at 
all.  It  was  undermined  and  split  down  with  gads.  Tiling  was  laid  arouna  just  out- 
side the  magazines  and  bombproof  in  trenches  back  filled  with  coarse  gravel  and 
covered  with  straw.  In  the  second,  6  inches  of  concrete  around  three  sides  of  maga- 
zines, 2  feet  from  the  inside,  trenches  were  formed,  over  which  were  placed  the  hol- 
low tiling  to  make  the  "air  spaces."  These  tiles,  put  in  as  the  work  proereased, 
reach  about  a  foot  above  the  ceilings.  They  were  capped  with  three-sided  square 
tiles  making,  over  the  vertical  cells,  continuous  horizontal  passages,  which,  as  well 
as  the  trenches  l)elow,  were  led  to  gratings  in  outer  face  of  walls.  Form  lumber  for 
ceilings  and  outside  exposed  walls,  where  3  inches  of  facing  was  used,  was  1  by  4  inch 
tongued  and  grooved  pine  flooring.     I-beams  were  settled  down  in  thin  course  of 
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mortar  to  within  1 J  or  2  inches  of  the  ceilings.  Above  the  I-beams  over  the  maga- 
zines trowel-finished  roofs  were  made,  with  gentle  pitch  three  ways,  extending  to  far 
side,  upper  comer  of  air  spaces.  On  these  were  laid  three  courses  of  tarred  roofing 
paper  and  asphalt,  the  sheeta  in  each  course  running  horizontally  and  lapping  like 
shmgles.  Over  the  bombproof,  where  there  is  no  air  space,  the  roof  course  is  thinner 
and  slopes  only  one  way.  It  extends  clear  through  the  wall  on  one  side  and  reaches 
to  within  18  inches  of  the  other  three.  The  back  walls  were  all  plastered  and  covered 
with  paraffin  paint,  also  the  latrine  roof  and  so  much  of  the  bombproof  as  is  covered 
with  earth.  The  storeroom  over  the  bombproof  and  under  the  observing  station  has 
no  special  protection  except  the  trowel-finished*  floor  of  the  latter,  which  will  remain 
impervious  unless  season  checks  occur.  It  held  an  inch  of  water  for  days  and  did  not 
leak  a  drop.  The  top  finish  and  cement  wash  on  walls  were  darkened  with  lampblack. 
The  floors  were  left  quite  smooth,  but  steps,  gun  platforms,  and  top  were  roughened 
a  little  to  prevent  slipping.  No  jointing  was  done  except  between  the  walls  and  the 
aprons  which  were  bmlt  later,  after  backfilling.  Speaking  tubes  are  li-inch  pipe. 
Ordinary  elbows  make  some  of  the  turns.  Care  was  taken  to  avoid  low  places;  they 
all  end  with  couplings  flush  with  the  Wall.  Into  these,  pine  plu^,  well  soaked  in 
oil,  were  screwed,  then  sawed  off  and  bored  true  for  the  1-inch  nickel  mouthpieces, 
which  were  smeared  with  white  lead  and  forced  in.  The  boss  covers  the  plug. 
Hydrants  were  placed  near  each  gun  platform  and  one  in  a  comer  in  the  roadway. 
Cement  drip  basins,  with  outlet  drains,  were  placed  under  them.  Inside  walls  were 
plastered,  one  coat  with  cement  and  sand  and  a  little  Ume  added  to  make  it  work 
better.  Some  rooms  were  washed  with  alabastine,  the  rest  with  a  whitewash  of  lime 
and  a  little  cement  and  tallow.  They  still  look  much  alike,  and  both  are  satisfactory. 
There  has  been  no  trace  of  dampness  yet.  The  work  was  made  a  monolith  as  far  as 
practicable.  About  two  months  after  it  was  completed  a  few  season  checks  in  the 
top  began  to  show,  which  will  probably  increase  dnrin^  this  first  summer. 

The  concrete  was  composed  of  about  1  part  of  Germania  Portland  cement,  measured 
loose;  3  parts  of  fine  beach  sand,  and  8  parts  of  unscreened  2-inch  crushed  hard  cob- 
bles. The  materials  were  hauled,  as  described  in  last  year's  report,  to  the  cubical 
mixer  near  the  10-inch  battery.  Thence  by  cable  and  stationary  engine  on  the  hill 
it  was  taken  in  a  bottom-opening  hopper  car  up  a  steep  grade  and  onto  a  trestle 
crossing  the  pit  7  feet  above  the  level  of  parapetc.  The  car  was  dumped  slowly,  to 
avoid  shock,  through  a  movable  hopper  placed  anywhere  between  the  track  string- 
ers, and  into  a  chute  flexibly  hung  on  ropes,  which  guided  the  concrete  to  the  proper 
pointB,  if  within  its  scope,  or  onto  8  by  3  foot  platforms,  from  which  it  was  shoveled 
or  wheeled  to  place.  Baffle  boards  were  required  to  keep  the  larger  stones  from  leap* 
ing  awav  from  the  mortar,  which  flowed  more  slowly  along  the  bottom.  These  were 
short  2  by  11  inch  plank,  hinged  at  upper  end  by  two  spikes  driven  through  the  ver- 
tical sides  of  the  12-inch  open-topped  cnute.  On  most  of  the  work  the  concrete  was 
made  (^uite  wet — not  so  wet  that  any  water  to  speak  of  would  run  away  from  the 
loose  pile  on  the  platform — ^but  wet  enough  that  when  the  mortar  was  in  excess  of 
the  voids  it  would  quake  in  tamping  and  become  quite  sloppy. 

One  barrel  of  cement  in  50  was  tested  for  fineness^  time  of  initial  set,  7  and  28  day 
strength  of  mortar,  and  subjected  to  the  24-hour  boiling  test.  Briquettes  were  made 
as  recommended  by  the  committee  of  the  American  Society  of  Civil  Engineers,  using 
1  part  by  weight  of  unsifted  cement,  3  parts  dry  sand,  and  12  per  cent  0.48  part 
water.  The  ^nd  was  screened  from  that  used  on  the  work,  using  only  what  was 
held  on  a  No.  40  sieve,  and  had  been  passed  through  a  No.  15  to  take  out  the* few 
pebbles  and  bits  of  shells.  From  three-fourths  to  seven-eighths  of  the  sand  would 
pass  the  No.  40  and  over  one-half  a  No.  50  sieve.  The  cement  proved  satisfactory. 
But  there  was  a  great  lack  of  uniformity,  on  account  of  which  cement  was  taken  from 
three  barrels  for  each  batch  of  concrete  or  mortar  that  went  into  parts  of  the  work 
where  homogeneousness  was  most  desired.  At  7  days  the  averages  in  strength  ran 
from  100  pounds  to  231,  with  a  mean  of  150.  At  28  days  the  corresponding  figures 
were  142, 294,  and  204  pounds;  86  per  cent  of  the  wet  briquettes  broke  at  the  center, 
but  of  a  lot  of  hard,  dry  ones  over  three-fourths  broke  under  the  brass  rollers  of  the 
clips.  Among  other  experiments  some  briquettes  were  made  using  all  the  sand  that 
passed  sieve  No.  15  (the  finest  included).  Briquettes  from  this  sand  made  in  all 
respects  like  the  stanaard  ones — same  man,  same  hour,  same  cement,  same  formula 
(using  weights) — averagod  2  per  cent  stronger  at  7  days,  and  7  per  cent  stronger  at 
28  days.  Another  lot  made  in  the  same  manner,  but  using  only  the  sand  that  passed 
throiigh  the  No.  40  sieve,  averaged  22  per  cent  weaker  than  the  standard  at  7  days 
and  only  10  per  cent  weaker  at  28  days.  We  are  now  less  anxious  than  before  to 
send  teams  far  out  at  low  tide  to  get,  at  greater  expense,  from  among  the  rocks  a 
little  coarse  sand  and  gravel,  to  be  afterwards  screened  for  use  in  facing,  etc.  Fine- 
sand  ceilings  are  now  ]ust  as  good  and  present  a  better  appearance.    In  making  the 
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1  to  3  mortar  for  •  ceilings,  roofe,  finishing,  etc.,  and  concrete  for  the  upper  comsrt 
the  ingredients  were  thoroughly  mixed  dry  before  the  water  was  added^  but  for  the 
bulk  of  the  concrete  water  was  the  first  to  be  admitted.  Facing  mortar  was  mixed 
in  smaller  batches  by  hand.  Coarsensand  mortar  is  sufficiently  mixed  with  a  litfie 
less  labor  than  the  fine,  and  it  works  a  little  better  under  the  trowel  and  sets  faster. 

It  is  not  practicable  to  give  correctly  the  itemized  labor  cost  of  this  work,  nor  would 
it  be  of  value  unless  accompanied  by  voluminous  specifications,  details,  and  explana- 
tions. The  job  was  small,  and  only  a  small  force  was  justified,  not  half  enough  to 
work  the  plant  to  its  full  capacity.  So  many  odd  jobs  had  to  be  done  in  their  turn 
that  not  for  a  single  day  wore  the  men  engaged  continuously  on  straight  concrete 
work.  Common  labor  was  paid  from  $2  to  $2.50  per  day;  skilled,  $3.25  to  $4.50. 
The  work  was  nearly  completed  in  February.  To  finish  these  emplacements  it  remains 
only  to  put  in  the  mm-well  linings  when  they  come  and  fill  in  the  annuli  left  around 
them,  which  vary  ojr  steps  from  2  feet  wide  on  top  to  2  inches  wide  on  the  bottom; 
also  to  do  the  plumbing  m  the  latrine. 

Torpedo  casemate. — At  the  banning  of  the  year  the  engine-room  addition  to  the 
mining  casemate  was  nearly  complete.  The  remaining  work  on  passa^  and  steps 
to  the  other  room,  laying  floor,  installing  machinery,  putting  in  doors,  wmdows,  and 
shutters,  painting,  etc,  and  putting  up  a  neat  picket  fence  around  the  stairway  and 
light  well  were  all  completed  at  an  early  date.  Later  a  battery  case  was  built  m  the 
engine  room.  It  has  two  perforated  shelves  for  the  storage  battery  and  a  third  for 
signal  battery,  etc.  All  the  front  is  easily  removable  in  sections.  An  earthenware 
pil>e  leads  from  the  top  of  the  case  to  one  of  the  ventilating  flues  in  the  ceiling.  Its 
lowest  joint  is  an  8-inch  tee,  through  the  side  opening  of  which  may  be  puiced  a 
lamp  or  a  fan  to  insure  proper  circulation.  The  cracks  around  the  doors  will  be  the 
inlets.  Between  the  top  of  the  case  and  a  ceiling  2  inches  below  it  are  partitions  that 
form  a  continuation  of  the  flue,  in  three  branches,  to  tap  the  case  over  each  end,  as 
well  as  the  center,  through  numbers  of  auger  holes  proportioned  in  a  manner  to  their 
distances  away. 

Torpedo  storehouse. — A  small  wharf  was  built  reaching  out  to  between  half  tide  and 
low  water,  and  tramways  of  3-foot  gauge  were  laid,  connecting  it  with  the  storehouse 
and  tank  house.     Roof  trusses  and  shutters  were  painted.    The  work  is  completed. 

Battery  commander's  station, — The  walls  of  this  building  are  nearly  conipletol)  and 
the  ironwork  lately  arrived  is  now  being  erected.  It  departs  from  the  typicsal  plans 
in  several  respects.  A  heavy  6-inch  I-beam  plate  takes  tne  place  of  the  cast-iron  (Hie 
all  aroimd.  The  horizontal  diagonal  ties  are  omitted.  The  roof  is  lowered  a  foot 
(with  respect  to  the  instnmient),  so  is  );he  floor,  except  a  step  around  the  pedes^. 
The  15-inch  I-beams  and  12-inch  channels  over  the  broad  openings  are  omitted. 
In  place  of  the  wooden  shutters  counterweighted  iron  ones  three-fourths  inch  thick, 
three  sections  to  a  side,  are  hinged  to  the  I-beams  to  swing  out.  Iron  shutters  are 
provided  for  the  rear  windows  and  door.  The  iron,  all  told,  weighs  about  9,900 
pounds.     Local  conditions— exposure  and  isolation — suggested  the  chanees. 

Preservation  and  repair  of  fortifications. — ^The  keeper  was  busily  engaged  during  the 
year  in  caring  for  boats,  buildings,  tools,  etc. ,  and  fortification  works  still  in  the  charee 
of  the  Engineer  Department,  and  on  construction  work  and  surveys.  The  watch- 
man at  the  torpedo  storehouse  cared  for  the  mining  material  in  accordance  with  the 
general  instructions.  All  electrical  instruments,  including  the  dynamo,  were  her- 
metically sealed  in  tin-lined  boxes.  The  loaded  compound  plu^,  used' in  1898,  were 
'  all  shot  off.    The  dynamite  was  inspected  occadonally,  and  ia  still  in  good  condition. 


3V. 

DEFENSES  OF  SAN  FRANCISCO,  CALIFORNLA. 

Officer  in  charge,  Maj.  Charles  E.  L.  B.  Davis,  Corps  of  Engineers; 
assistants,  Lieut,  (now  Capt.)  Herbert  Deakyne,  Corro  of  Engineers, 
until  April  23,  1900;  Lieut.  William  Kelly,  Corps  of  Engineers,  until 
June  29,  1900.  Division  Engineer,  Col.  Samuel  M.  Mansfield,  Corps 
of  Engineers.  Officer  in  cnarge  of  torpedo  defenses,  Lieut.  CoL 
William  H.  Heuer,  Corps  of  Engineers;  Division  Engineer,  Col. 
Samuel  M.  Mansfield,  Corps  of  Engineers,  until  January  29,  1900. 
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BATTERU5S  ON   SOUTH   SIDE   OF  BAY. 

At  the  close  of  the  last  fiscal  year  the  condition  of  the  work  was  as 
follows: 

Emplacement  for  8-inch  rifle  on  disappearing  carriage, — ^The  em- 
placement was  completed  except  hanging  the  doors,  painting  rooms, 
mstalling  electric-lighting  plant,  trolleys,  and  ammunition  hoists, 
finishing  latrine,  and  setting  base  ring. 

Emptacefments  for  three  S-inch  rifles  on  disap^ea/rvng  carriages. — 
These  emplacements  were  completea  except  hanging  doors,  installing 
electric-lighting  plant  and  trolleys,  plumbing  in  latrine,  top-dressing 
some  of  uie  slopes,  finishing  the  road,  building  a  fence  around  the 
battery,  and  setting  the  base  rings. 

Emplacements  j^os.  6  and  7  fir  12-inch  riflss  on  disaj^earing  car- 
riages.— Work  was  completed  with  the  following  exceptions:  Laying 
the  floor  of  the  dynamo  room,  putting  in  electric  lights  and  wires, 
finishing  latrine,  setting  base  rings,  and  building  concrete  aprons  in 
front  of  the  guns.  .  " 

Em,placem£nt  JVb.  8  for  12-i/nch  rifle  on  disappearing  carriage. — 
With  the  exception  of  the  electric  lights  and  wiring,  all  of  the  engineer- 
ingwork  was  completed  and  the  gun  was  mounted. 

jEmplace7nm.ts  Jyos.  P,  10^  11^  il,  amd  13  for  10-inch  rifl^es  on  disap- 
pearing  <XLrriages, — With  the  exception  of  the  electric  lights  and  wir- 
ing, all  engineering  work  was  completed  and  the  guns  were  all 
mounted. 

Emplxicements  Nos.  i^,  i5,  16^  18^  and  19  for  12-inch  rifles  on  har- 
hette  carriages. — With  the  exception  of  the  electrie  lights  and  wiring, 
all  engineering  .work  was  completed  and  the  guns  were  all  mounted. 

Emplacements  B  and  C  5-inch  rapid-fljre  guns. — ^The  work  was  com- 
pleted as  far  as  it  was  practicable  to  go  without  the  ironwork  of  the 
balanced-pillar  mounts. 

Pnewrnatic  dynamite  gun  ha/ttery. — ^The  engineering  work  was  com- 
pleted excepting  about  one  twenty -fifth  of  the  back  nlling,  top-dress- 
ing some  of  the  slopes,  building  road  leading  to  battery,  installing 
electric  lights  in  the  magazines  and  covered  passages,  and  making  some 
minor  changes  in  the  arrangement  of  certain  rooms  in  the  power  house. 

Mortar  lattery  No.  1. — ^All  engineering  work  was  completed  and  the 
sixteen  12-inch  mortars  mounted. 

Mortar  lattery  No.  2. — Battery  completed  and  guns  mounted,  but 
the  electric-lighting  plant  was  stul  to  be  installed. 

Electric  lighting. — Plans  and  specifications  for  the  electric-lighting 
system  were  prepared  and  proposals  solicited  by  public  advertisements, 
bids  to  be  opened  July  7, 1899. 

iMmd  far  fortiflmi/ion  purposes. — ^A  report  upon  the  amount  of  land 
required  was  submitted  June  27,  1899. 

WORK  DONE   DUMNG  THE  YEAB. 

Emplacement  for  one  8-vnch  gwn  on  disappearina  carriage. — In  July, 
1899,'  the  latrine  was  finished  and  the  rooms  of  the  battery  were  painted 
with  two  coats  of  zinolith.  In  September  a  fence  was  built  around 
the  battery,  the  doors  were  hung  and  painted,  and  the  trolleys  installed. 
During  the  months  of  November  and  December  the  electric-lighting 
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plant  was  installed  by  contract.  During  jyiarch,  1900,  SDcaking-tube 
connections  were  made  between  the  type.B  range  finaer,  the  two 
8-inch  converted  rifles,  and  the  relocator  room. 

The  excavation  was  in  clay  to  a  depth  of  about  5  feet,  where  it 
changed  into  soft  rock,  getting  harder  as  the  depth  increased.  It  was 
moved  by  blasting  and  loading  into  dump  carts,  at  an  average  cost  of 
69  cents  per  cubic  yard.  The  foundations  were  uniformly  good  under 
the  entire  emplacement,  and  no  difficulty  due  to  unequal  setuement  has 
occurred. 

Concrete  was  mixed  by  hand,  the  proportions  being  1  of  cement,  3i. 
of  sand,  and  8  of  rock,  measured  bv  volume;  that  is,  36  feet  of  rock 
and  15  leet  of  sand  were  used  to  each  barrel  of  Portland  cement.  Six 
men  were  used  to  turn  each  bed,  the  material  being  turned  twice  dry 
and  once  wet.  The  rock  was  crushed  to  required  size  and  delivered 
on  the  mixing  platform  by  contract.  The  sand  was  scraped  up  on  the 
beach  below  and  hauled  to  the  battery  by  hired  teams.  All  possible 
precautions  were  taken  to  prevent  leakage.  Walls  in  contact  with 
the  earth  were  plastered  and  painted  with  paraffine  paint  and  drain  tile 
were  placed  at  the  bottom  of  them.  Partition  tile  were  placed  around 
all  the  rooms  and  on  three  sides  of  the  magazine.  These  tile  are  6  by 
12  by  12  inches,  there  being  a  partition  in  the  center  dividing  them  into 
two  parts  4J  by  4^  inches,  interior  measure.  They  are  pkced  in  the 
concrete  about  2  feet  from  the  inner  wall,  and  extend  tiom  a  trifle 
below  the  floor  to  a  foot  or  two  above  the  ceiling.  At  thfe  bottom  is 
a  gutter,  draining  into  the  sewer  system.  The  tile  are  set  over  this 
gutter  in  moiiar  and  the  concrete  placed  on  each  side  of  them.  In 
this  way  the  air  spaces  run  continuouslv  from  the  top  to  the  gutter 
below.  Tile  6  by  6  by  12  inches  outsiae  and  4i  by  4i  inches  inside 
are  used  to  cover  the  top.  They  are  grooved  so  that  one  side  can  be 
knocked  out  before  they  are  placed  in  position.  The  cost  of  placing 
these  tile  is  about  23  cents  per  square  foot.  A  damp-proof  course  of 
asphalt  was  placed  in  the  concrete  about  2  feet  over  the  magazine, 
extending  to  the  outer  edge  of  the  partition  tile  and  having  a  slight 
crown.  This  course  was  about  1  inch  thick,  and  consisted  of  86  per 
cent  pure  asphaltum  and  15  per  cent  sand.  It  was  laid  by  contract,  at 
a  cost  of  15  cents  per  square  foot. 

The  top  surfaces  were  covered  with  a  smooth  cement  finish  about  3 
inches  thick  and  marked  off  into  squares  like  a  sidewalk.  In  some 
places  this  finish  cracked  along  the  grooves  marked  on  it,  causing 
slight  leaks.  These  leaks  were  completely  stopped  by  filling  the 
grooves  with  ^out. 

The  ammunition  hoist  and  base  ring  are  still  to  beset  in  place  before 
the  battery  is  completed,  and  this  work  will  be  done  as  soon  as  they 
arrive,  and  the  emplacement  tutned  over  to  the  artillery. 

The  following  is  a  detailed  statement  of  the  cost  of  this  emplacement: 

Taking  down  flagstaff:  Labor $50.00 

Excavation  for  and  erection  of  flagstaff: 

Labor 69.00 

Teams 13.50 

$132.50 

Material — 

8  barrels  cement $22. 76 

28,800  pomids  rock 20.16 

12,000  pomids  sand 2.23 

45.14 
Moving  guardhouse:  Labor 97.50 
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Excavation: 

Labor $3,104.75 

Teams 716.12 

$3, 820. 87 

Explosives — 

400  pounds  Hercules,  No.  2 , 47.44 

1,500  pounds  Champion 97. 05 

3,000  feet  fuse 15.00 

5  boxes  caps 2.70 

162.19 

Sharpening  tools,  smith's  work.  J , -,.-.».,.        158. 67 

Material — 

49  pounds  octagon  steel -• 13.19 

4  dozen  shovels 30. 00 

Railroad  picks  and  handles 13. 30 

Ghalklines .60 

47.09 

205.76 

Drains,  sewers,  and  sumps: 

Labor 229.50 

Material — 

Drain  and  sewer  pipe 104.50 

334. 00 

Rock,  161,970  pounds 113.38 

Gutter: 

Concrete  work ^ ,       80.00 

Material — 

25  barrels  cement 71.10 

42,000  pounds  rock 29.40 

24,000pounds  sand 4.46 

104.96 

Grates: 

Smith's  work 8.00 

Material — 

7  cesspools 5. 60 

2  manhole  covers 22. 00 

27.60 

Forms: 

Carpentry 1,086.75 

Material — 

34,800  feet  r.  o.  p .- $499.68 

13,461  feet  tongued  and  grooved. . .    310. 95 

800r.  w.  wedees 7.60 

600  feet  electnc-light  strips 11. 92 

830.15 

Nails 18.65 

1  dozetifiles 66 

19.31 

849.46  • 

Tramway: 

Carpentry 126.00 

Material,  2,940  feet  o.  p 44.38 

Hauling  material — 

Labor 93.00 

Teams 26.75 

Taking  down  forms: 

Labor 185.50 

Teams  hauling  lumber  from  emplacement , 34.87 

2,446.71 

Concrete  work  (see  Appendix) : 

Loading  and  haulmg  cement — 

Labor 96.00 

Teams 60.23 

Loading  and  hauling  sand — 

Labor 132.75 

Teams 364.99 

Weighing  rock ; 84. 50 
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Concrete  work  (see  Appendix) — ContinuecL 

*        Mixing,  placing,  and  ramming $2,456.50 

Teams 236.87 

$3,43L84 

Materials — 

1,819  barrels  cement 4,460.33 

6,371,900  pounds  rock 5,173.24 

2,677,800  pounds  sand 497.80 

10,13L?7 

Placing  I-beams: 

l3)or : 35.00 

Material,  107  I-beams - 324.14 

359.14 

24  bolts  for  base  ring 59.43 

5  ringbolts 40.00 

99.43 

Tools: 

12  tampers $12.00 

2  doasen  wheelbarrows 84.00 

3  dozen  shovels 22.50 

118.50 

Material: 

Cement,  1,900  barrels 5,065.00 

Lighterage ^ 207.15 

Storing: 

Labor $83.00 

•Teams ^ 49.28 

132.28 

5,404.43 

Rock,  6,651, 970  pounds 4i656.36 

Laying  partition  tile: 

Labor ^ 88.00 

Material — 

Tile : 274.00 

362.00 

22  barrels  cement 62.57 

Plastering  and  pointing: 

Labor ^       532.50 

Material — 

48  barrels  cement 136.51 

70,000  pounds  sand 13.01 

149.52 
Top  finish  and  floors: 

Labor  (mason's) 262.00 

Hauling  sand — 

Labor 17.00 

Teams 45.00 

324.00 

Material — 

165  barrels  cement 469.26 

47,300  pounds  rock 33.11 

11,700  pounds  sand 2. 18 

504.55 

.    242  pounds  lampblack 27.18 

1  sand  screen 8.00 

1  sieve --.  .75 

•■ 35.93 

Flues  and  ventilators: 

Labor i 42.00 

Chimney  bases  and  caps 9.05 

Grates 15.00 

24.06 

66.05 

Asphalt  covering  of  magazine 62.30 
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Faraffine  painting: 

Labor $23.00 

Material,  1  barrel  paraffine  paint 45. 00 

Back  filling  and  top-dressing: 

Labor 1,230.50 

Teams 321.61 

Material — 

Manure ^-        $22.00 

One-half  dozen  manure  forks 2.00 

24.00 

Stairs  of  parapet: 

Carpentry 22.50 

Material,  lumber 6.87 

Speaking  tubes: 

Labor 25.00 

Mouthpieces  and  flexible  tubing 3. 99 

G.  I,  pipe  and  fittings 19.58 

14  brass  plates 2.47 

26.04 

Trolleys: 

Labor : 23.00 

Material,  trolley  system 175.00 

Doors: 

Carpentry 49.50 

Smith's  work 149.83 

Mason  setting  hinge  blocks 24.00 

Material — 

Hinge  blocks  and  pins 62. 88 

'    Iron 21.16 

Bolts 17.34 

Lumber 18.42 

8  Bohannan  locks p 6.15 

125.95 

Painting  doors: 

Labor 44.00 

Material — 

Paint : 1.44 

Sandpaper .09 

1.53 

Painting  rooms: 

Labor 49.00 

Material — 

30gallon8  zinolith 30.00 

5  ^ilsomine  brushes w...  8.35 

38.35 

Latrine: 

Carpentry 76.00 

Plumbing  work 76.00 

Material — 

Lumber 88.85 

Doors 7.95 

Hardware : 5.53 

Fixtures 347.07 

449.40 

Water  supply: 

Labor  .-..,• 58.00 

Material — 

Pipe  and  fittings 35.76 

8  bibbs 6.00 

1  globe  valve .65 

42.41 


$68.00 


1,576.11 


29.37 


51.04 


198.00 


•394.81 


87.35 


601.40 


100.41 
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Roads: 

Labor $271.00 

Teams 14.25 

1285.25 

PoUcing ". 19.00 

Holidays , lOtflO 

Fence: 

Labor 215.00 

Material — 

869feetR.  W $13.29 

6,669feetO.  P 111.57 

Sk^snails 2L35 

14e.21 

361.21 

Wagon  work: 

Labor 107.33 

Material — 

Bolts  and  washers 2.04 

3  wagon  poles 7.50 

}  dozen  fellies  and  spokes 1. 59 

4  dozen  clips 1.60 

12.73 

120.06 

Horseshoeing: 

Labor .      55.67 

Material — 

3  kegs  shoes 10.80 

3  pounds  nails 2. 17 

105  pounds  toe  steel 2.63 

15.60 

7L27 

Stables: 

Forage — 

23,467  pounds  barley,  12,512  pounds  oats,  2,252  pounds 
bran,  85,457  pounds  hay,  7,750  pounds  straw,  100 
pounds  salt 1,272.98 

2  cases  axle  grease 3.60 

1,276.58 

Range  finder  (repairs): 

Forms,  labor 9.50 

Base  of  instrument,  labor 14. 00 

25.50 

Electric  plant: 

Dynamo 1,253.00 

r  fan  motor 14.80 

1,267.80 

Miscellaneous: 

Blacksmith  shop — 

24  pounds  Norway  iron 0.89 

25  pounds  borax J 1.63 

2drills 86 

Extrapartflof  driU 3.00 

—  6.38 

Cement  testing — 

1  pointing  trowel .15 

1  dozen  g.  i.  pans 6.00 

6.15 

4bull's-6ye  lanterns : 5.00 

1  conductor's  lantern .45 

5.45 

17.98 

Field  office:  Salaries 935.00 

City  office: 

Salaries :        814.17 

Rent 70.00 

88117 


31,229.82 
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To  which  add  estunated  cost  of  work  required  to  complete 
battery- 
Ammunition  hoigt $800.00 

Labor  installing  same 110. 00 

Setting  bEise  ring  and  finishing  pit 29.00 

Door  for  ammunition  hoist 20. 00 

$959.00 

Total 32,188.82 

KBCAPTFULATION. 

Cost  of  concrete. 
Concrete  mixed  by  hand: 

Framework $2,446.71 

1,819  barrels  cement  at  $2,844  per  barrel 5,173.24 

6,371,900  pounds  rock  at  $0.70  per  1,000  pounds 4,460.33 

2,677,800  pounds  sand  at  $0.1859  per  1,000  pounds. 
As  the  cost  of  sand  is  the  scraping,  loading,  and  hauling  from  beach, 
it  is  included  under  incidentals  with  weighing  rock  and  hauling 
material. 

Mixing,  placing,  and  ramming*. 2,456.50 

Incidentals 975.34 

Total : 15,512.12 

The  relation  of  loose  material  to  concrete  rammed  in  place  being  taken  as 
100 :  70  eives  2,350  cubic  yards  at  $6.60  per  cubic  yard: 

Frammg $1,041 

Cement 2.201 

Rock 1.898 

Mixing,  placing,  and  ramming 1. 046 

Incidentals .415 

6.600 

EmpldceTnerUs  for  three  S-imch  rifles  on  disappearing  carriages, — In 
July,  1899,  the  road  was  finished,  all  of  the  slopes  top  dressed,  and  one 
base  ring  set.  During  August  the  setting  of  tne  doors  was  completed 
and  the  trolleys  were  installed.  During  September  the  painting  of 
doors  andplumbing  of  latrine  were  completed.  In  October  the  remain- 
ing base  rin^  were  set  and  a  conunencement  made  on  erecting  the  light- 
ing plant.  In  December  the  lighting  plant  was  completedl  the  guns 
were  mounted,  and  the  battery  turned  over  to  the  artillery  tne  fouow- 
ing  month.  In  Apiil  the  concrete  surfaces,  exposed  to  view  from  the 
harbor,  were  painted  with  paraffine  paint  to  conceal  them. 

JEmplaceTTients  for  two  6-inch  rapid-fire  wire-wound  gv/ns, — Work 
was  begun  in  January,  1900,  and  was  carried  along  continuously  until 
June,  at  which  time  it  was  practically  completed. 

In  estimating  the  cost  it  was  supposed  that  the  material  encountered 
in  the  excavation  would  be  sand  to  a  depth  of  7  or  8  feet  and  clay  for 
the  remainder  of  the  distance,  such  being  the  character  of  the  ground 
of  the  8-inch  emplacement  about  170  feet  to  the  east.  Instead  rock 
was  met  with  about  4  or  5  feet  below  the  surface.  The  average  cost 
of  the  excavation  was  65  cents  per  cubic  yard,  which  was  10  cents  per 
yard  more  than  the  estimate. 

The  magazines  being  on  a  lower  level  than'  the  platforms,  it  was 
thought  best  to  build  mem  entirely  separate,  leaving  planes  of  weak- 
ness between  them  and  the  platforms.  Every  precaution  to  prevent 
leaking  was  taken,  drain  tiles  being  placed  around  the  walls,  which  lat- 
ter were  plastered  and  painted  witn  paraffine  paint. 
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Concrete  was  made  by  hand,  the  proportions  being  1  of  cement,  ^ 
of  sand,  and  8  of  rock  by  volume.  It  was  mixed  three  times,  twice 
dry  and  once  wet,  by  six  men,  and  about  85  cubic  yards  per  day  were 
put  in  place. 

The  battery  is  lighted  by  the  electric  plank  of  the  adjoining  8-indi 
battery;  the  lights  and  wires  were  put  in  oy  employees  of  the  Engineer 
Department.  The  interior  wiring  is  on  porcelain  cleats  screwed  to 
wooden  strips  in  the  concrete,  and  the  exterior  wiring  is  carried  by 
poles. 

At  the  present  time  the  battery  is  completed  except  setting  the  base 
rings  and  whitewashing  the  rooms.  The  base  rings  will  be  set  as  soon 
as  received,  and  the  rooms  will  be  whitewashed  as  soon  as  the  concrete 
dries  sufficiently. 

Einplacemettta  for  two  15-pounder  rapid-Ji/re  guns. — ^In  May,  1900, 
instructions  were  received  to  select  a  site  and  prepare  plans  and  esti- 
mates for  the  construction  of  two  emplacements  for  15-pounder  rapid- 
fire  guns  on  balanced-pillar  mounts,  and  at  the  close  of  the  fiscal  year 
the  plans  had  been  completed. 

EmplaceTnents  No8,  6  cmd  7  for  li-mch  rifles  on  disappearing  oar- 
ria^es, — ^The  floor  of  the  dynamo  room  was  laid  in  July,  1899;  aprons 
were  built,  one  base  ring  set,  and  latrines  finished  in  August,  and  the 
other  base  ring  set  in  October,  and  the  battery  entirely  completed  in 
November.  ■  The  artilleiy  have  mounted  the  guns  and  have  had  the 
emplacements  turned  over  to  them. 

Emplacemmts  Nos,  9  to  13^  indusi/ve^  for  lO-vnch  rifles  on  disap- 
pearing carriages. — Steps  at  emplacementeNos.  11  and  12  were  repaired. 

Emplacetnerds  Nos.  14^  15^  amd  16^  for  1^-inch  guns  on  nondisap- 
pea/ring  carriaaes. — A  latrine  was  built  for  this  battery.  It  consists  of 
a  concrete  building  8  by  20  feet,  divided  into  two  parts  by  a  wooden 
partition,  one  part  being  reserved  for  the  officers  ana  the  other  for.  the 
men.  The  officers'  part  contains  a  basin,  a  stall  urinal,  and  one  closet; 
the  men's  contains  a  sink,  a  range  urinal,  and  three  closets. 

The  cost  was  as  follows: 

Excavation $44. 00 

Concrete : 180.22 

Pointing  and  plastering 41.00 

Doors 14.03 

Backfilling 37.15 

Plnmbing,  including  installing 491. 12 

Painting .., 5.90 

Sewer 96,06 

Holidays 16.00 

Total 925.48 

Two  emplacements  for  6-inch  rapid-fire  guns  on  halamced-pHU^ 
mounts. — Toothing  was  done  on  this  battery  during  the  year,  owing  to 
the  nonarrival  of  ironwork  of  the  balancea-pillar  mounts. 

One  ernplacertient  for  a  5-inch  rapid-£re  gun  on  halanced-piUcff 
mount. — On  June  3, 1899,  an  allotment  of  ^,000  was  made  for  ih\s 
emplacement,  which  forms  emplacement  D  of  a  group  of  four  for 
which  plans  and  estimates  have  been  submitted,  and  of  which  two 
were  partially  constructed  at  the  close  of  the  last  fiscal  year. 

The  excavation  was  begun  and  completed  in  May,  1900,  the  main 
road  to  the  battery  repaired,  and  sufficient  loam  for  top  dressing  the 
slopes  collected  in  front  of  the  battery.  Work  was  then  suspended 
awaiting  the  arrival  of  the  ironwork  of  the  balanced-pillar  mount. 
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PneumJatic  dyna/rmte-gun  hdttery, — ^This  battery  is  situated  near  the 
edge  of  a  steep  bluflF,  between  emplacements  Nos.  16  and  18.  Between 
the  guns  and  the  road  there  was  a  fringe  of  small  trees  that  very  im- 
perfectly screened  the  battery,  so  the  guns  were  in  plain  view  when 
elevated,  and  the  power  house  in  rear  was  a  very  conspicuous  object, 
particularly  when  steam  was  up.  Both  guns  and  power  house  were 
set  directly  on  the  natural  surface  of  the  ground,  with  but  little  grading 
and  no  attempt  whatever  at  protection.  Much  study  was  given  to  the 
question  of  protection  by  various  officers,  and  in  May,  1898,  Col.  C.  R. 
outer.  Corps  of  Engineers,  submitted  a  project  calling  for  the  expend- 
iture of  $150,000  for  magazines  and  covering  parapets.  The  prin- 
cipal item  of  cost  was  the  protection  of  the  power  house,  which  was 
enected  by  a  high  earthen  traverse  carried  nearly  around  the  building, 
the  earth  being  kept  as  near  and  as  high  as  possible  by  a  concrete 
retaining  wall.  An  area  10  feet  wide  is  left  around  the  building  and 
the  unexposed  end  left  uncovered  to  allow  access  to  the  house.  Under 
this  traverse  are  located  magazines  and  the  usual  service  rooms.  Cov- 
ered passages  aflFord  conununication  between  the  gun  pits,  power  house, 
magazines,  etc.  The  deficiency  act  approved  July  7,  1898,  appropri- 
ated $150,000  for  the  construction  of  magazines  and'  parapets  for  the 
battery  in  question. 

The  parapet  and  traverse  were  completed.  They  were  built  of  sand 
borrowed  from  a  bank  about  1,800  feet  from  the  battery.  A  steam 
shovel  was  used  to  load  the  sand  into  cars,  which  were  then  pulled  up 
the  hill  in  trains  of  six  cars  by  a  hoisting  engine  with  ^a  caole.  The 
maximum  capacity  of  the  shovel  was  about  150  cubic  yards  per  hour, 
but  it  was  never  run  to  its  full  capjacity,  on  account  of  the  slowness  of 
the  hoisting  machinery.  Tlje  hoisting  engine  was  a  35-hor8epower 
Westinghouse  junior  steam  engine,  and  it  pulled  the  six  cars,  contain- 
ing about  11  cubic  yards  of  sand,  up  a  graae  of  12  feet  in  100  at  about 
the  rate  of  a  horse  walking.  The  hoist  was  about  900  feet  long.  At 
the  top  of  the  hill  horses  were  used  to  haul  the  cars  up  on  to  the  dump. 

The  slopes  were  all  made  3  on  4,  and  owing  to  the  strong  winds  it 
was  found  necessary  to  build  them  up  with  pine  brush  in  order  to  keep 
the  sand  in  place.  This  was  done  by  cutting  the  brush  to  a  length  of 
about  3  feet  and  placing  it  in  horizontal  layers,  so  that  the  brush  ends 
just  showed  on  tne  outside  of  the  slope.  Over  each  layer  of  brush 
was  placed  about  6  inches  of  sand,  which  was  well  tamped  before  the 
next  layer  of  brush  was  placed.  By  carrying  the  slopes  up  in  this 
manner  the  blowing  away  of  the  sand  was  almost  entirely  prevented. 
The  slopes  were  finished  by  covering  them  with  12  inches  of  black  loam 
and  planting  them  with  oats.  They  all  withstood  the  heavy  winter 
rains  except  at  one  point,  where  the  drainage  from  a  large  top  area 
poured  down.  At  this  locality  a  cobblestone  gutter  about  3  feet  wide 
was  built,  and  proved  effective  in  preventing  wash  during  the  rains 
which  occurred  after  it  had  been  built; 

The  cost  of  getting  the  sand  into  position  was  as  follows: 

Labor $16,103.46 

Hire  of  plant,  teams,  etc 8,607.32 

Repairs  to  plant 629.28 

Tools,  etc 539.61 

Total 26,879.66 

About  90,000  cubic  yards  of  sand  were  used,  which  made  the  cost 
about  281  cents  per  cubic  yard. 
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Just  in  front  of  the  power  house  is  a  retaining  wall  35  feet  higL 
Owing  to  poor  foundations  and  the  ^reat  weight  of  pure  sand  behind, 
it  cracked  quite  badly  and  showed  signs  of  giving  way.  In  order  to 
remedy  this  seven  iron  rods  were  driven  through  the  sand  to  the  rear 
walls  of  the  gun  pits,  large  washers  and  nuts  being  put  on  both  ends 
and  the  nuts  screwed  up,  thus  tying  the  walls  together.  The  rods 
were  li-inch  Norway  iron  about  120  feet  long.  They  were  pointed  on 
one  end,  blocked  up  on  trestles  to  give  them  the  proper  direction,  and 
were  driven  by  means  of  a  ram  wielded  by  four  men.  The  last  of  these 
bolts  was  put  in  during  the  month  of  January,  1900.  The  cracks  were 
then  cleaned  out  and  plastered  up,  and  up  to  the  present  time  have 
shown  no  signs  of  opening  again.  The  engineer  work  has  b^n 
entirely  finished  and  that  portion  of  the  battery  constructed  by  tJbe 
Engineer  Depaiimeut  turned  over  to  the  artillery  on  June  8, 1900. 

Empl'OcemenU  for  two  6-r/wh  guns  on  disappearing  carriages^  jxMft 
of  the  heavy  rapid-fire  armament, — The  excavation  .for  this  battery 
was  started  on  July  5,  1899.  The  material  was  partly  clay  and  partly 
rock,  and  was  moved  by  blasting  and  loading  into  dump  carts  by  nand. 
A  road  about  1,500  feet  long  had  to  be  built  to  connect  the  battery 
with  the  main  road.  The  rock  takjen  from  the  excavation  was  used  to 
macadamize  almost  the  whole  of  this  road.  The  erection  of  the  con- 
crete plant  was  started  in  July  and  the  forms  were  ready  to  be  set  up. 
In  August  the  excavation  was  completed,  the  concrete  plant  set  up, 
the .  water-supply  and  sewer  system  put  in,  the  foundations  laid,  and 
some  of  the  forms  put  up.  The  arrangement  of  the  concrete- plant 
was  a  very  good  one,  as  it  permitted  the  handling  of  the  material 
almost  entirely  by  gravity.  A  long  platform  was  built  for  the  reserve 
pile  of  stone  on  the  hillside  in  rear  of  and  above  the  battery.  The 
stone  and  sand  were  drawn  from  this  platfoim  through  hoppers  into 
the  measuring  cars.  These  cars  were  then  pushed  by  hand  to  a  hop- 
per directly  over  the  mixer  and  dumped.  The  cement  was  dumped 
into  this  hopper  at  the  same  time  and  the  materials  were  then  let  into 
the  mixer.  About  40  gallons  of  water  were  used  to  each  bateh,  which 
consisted  of  36  cubic  feet  of  rock,  15  cubic  feet  of  sand,  and  1  barrel 
of  Portland  cement.  The  mixer  was  turned  from  twelve  to  fourteen 
times,  and  then  the  mixed  materials  were  dumped  into  cars  which  were 
pashed  by  hand  along  trestles  and  dumped  at  the  desired  places.  The 
torce  required  to  run  this  plant  consisted  of  three  men  supplying  mate- 
rials, one  man  handling  the  mixer,  one  engineer,  one  fireman,  and  one 
man  to  dump  the  mixer.  The  cost  of  labor  was  $14. 67  per  day.  When 
running  well  the  plant  would  mix  about  250  cubic  yards  of  concrete 
per  day. 

Many  difficulties  were  met  with  in  building  this  battery,  which  caused 
delays  and  greatly  increased  its  cost.  Two  thousand  two  hundred  ]>ar- 
rels  of  cement  delivered  at  the  works  proved  to  be  poor  and  had  to  be 
rejected.  To  replace  this  rejected  cement  other  cement  had  to  be 
bought  at  once  in  open  market  at  a  much  higher  price,  the  extra  cost 
being  about  $1,875. 

In  September,  1899,  just  as  the  concrete  work  was  ready  to  start 
the  water  supply  was  shut  off.  At  that  time  there  was  a  large  number 
of  troops  encamped  at  the  Presidio  Reservation  on  their  way  to  Manila, 
and  it  being  the  dry  season,  the  water  supply  became  so  scant  the  post 
quartermaster  suddenly  determined  to  economize  by  stopping  the  sup- 
ply for  fortification  work.  As  there  wjis  no  prospect  of  any  improve- 
ment of  conditions  for  a  considerable  length  of  time,  it  was  thought 
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best  to  make  other  arranffements  to  carry  on  the  work.  Point  Lobos  • 
Creek,  forming  part  of  the  southern  boundary  of  the  reservation,  was 
dammed  up,  an  old  flume,  formerly  used  by  the  Spring  Vallev  Water 
Company,  was  repaired  and  practicalljr  rebuilt  to  a  point  on  the  beach 
just  below  the  battery,  and  from  this  point  the  water  was  pumped 
up  to  a  tank  just  above  the  concrete  plant,  a  small  steam  pump  being 
brought  from  another  site  for  this  purpose.  The  total  cost  of  installing 
this  water  system  was  about  $475,  and  the  running  expenses  about 
$90  per  month. 

Concrete  work  was  started  in  October  and  carried  on  as  rapidly  as 
possible  until  completed  early  in  December. 

The  work  was  also  considerably  delayed  by  the  rains,  which  not  onlj 
stopped  the  work  but  made  the  roads  so  soft  that  there  was  great  dim- 
-  cultjr  in  getting  broken  stone  to  the  battery.  By  April,  1900,  the 
engineering  work  was  completed,  except  painting,  putting  up  the  trol- 
leys, completing  the  plumbing,  and  setting  the  base  rings.  All  the 
concrete  surfaces  exposed  to  view  from  the  harbor  side  were  painted 
with  paraffine  paint  to  conceal  them.  By  June  the  battery  was  entirely 
completed,  the  artillery  had  mounted  the  carriages,  and  recommenda- 
tion was  made  June  22, 1900,  that  the  emplacemements  be  turned  over 
to  the  artillery.     The  guns  have  not  yet  arrived. 

Electric  Ughiing, — ^The  plan  finally  adopted  for  lighting  the  batteries 
by  electricity  divides  the  various  emplacements  from  Nos.  6  to  19,  in- 
clusive, into  three  ^oups,  as  follows:  Group  No.  1  includes  Emplace- 
ments Nos.  6  to  16,  inclusive.  The  dynamo  room  was  built  of  concrete 
in  the  slope  to  the  right  of  the  entrance  to  magazine  of  Emplacement 
No.  13;  it  is  26  by  12  by  9  feet.  Provision  is  made  for  193 16-candle- 
power  incandescent  lamps,  there  being  a  16-horsepower  Hornsby- 
Akroyd  oil  engine  driving  a  15-horsepower  dynamo.  The  various 
emplacements  of  this  group  are  connected  by  a  pole  line  between  the 
batteries,  set  in  rear  of  the  roadway  at  the  foot  of  the  rear  slopes. 

Group  No.  2  includes  Emplacements  Nos.  18  and  19  and  the  emplace- 
ments for  two  6-inch  rapid-fire  rifles  on  disappearing  carriages  con- 
structed some  distance  in  front.  The  dynamo  room  is  built  in  tne  slope 
to  the  right  of  No.  19,  its  interior  dimensions  being  24  by  12  by  8  feet. 
A  7-horsepower  Hornsby-Akroyd  oil  engine  runs  a  5-horsepower  dy- 
namo, lighting  the  two  batteries.  The  connection  between  the  batteries 
is  by  weatherproof  wire  strung  on  poles. 

.  Group  No.  3  is  made  up  solely  of  mortar  battery  No.  2,  which  requires 
a  20-horsepower  Hornsby-Akroyd  engine  and  a  16-horsepower  dynamo 
for  its  156  lamps.  The  dynamo  room  is  situated  about  the  center 
of  the  battery,  one  of  the  guardrooms  being  used  for  this  purpose. 
The  interior  wiring  in  all  these  plants  is  on  porcelain  cleats  screwed  to 
wooden  strips  set  m  the  concrete  walls  for  tnis  purpose. 

f^ch  plant  is  provided  with  a  switchboard,  40  by  32  inches,  mounted 
on  heavy  brass  binges  and  so  arranged  as  to  fit  into  a  recess  in  the 
concrete  wall  of  the  building.     On  each  switchboard  are  mounted: 

Two  brass  lamp  brackets  with  shades. 

One  ammeter  of  proper  capacity. 

One  voltmeter. 

One  field  rheostat  for  d3mamo. 

One  gromid  detector  and  switch. 

One  main  djniamo  switch  with  fuses. 

Two  double-pole  circuit  switches  with  fuses,  and 

Two  lightning  arresters. 
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Safety  fuses  are  placed  on  all  leads  at  the  starting  point  of  a  branch 
of  smaller  cross  section  than  the  lead  other  than  a  single-lamp  branch, 
the  fuses  being  arranged  to  break  the  circuit  when  the  normal  current 
is  exceeded  by  one-third. 

All  of  the  above  electric-lighting  plants  were  furnished  and  installed 
by  the  Wybro-Hendy  Company,  of  San  Francisco,  Cal.,  under  contract 
dated  August  12, 1899,  for  the  sum  of  $8,814. 

EmplaceiiieiitH  for  Uoo  12- Inch  g  uns  on  d!i<appearing  carriages, — ^Work 
on  this  battery  was  begun  in  September,  1899.  The  excava^on  for  the 
foundations  of  the  emplacements  was  in  sand  to  a  depth  of  about  6  fe^ 
and  in  clay  for  the  remainder  of  the  distance,  the  deepest  cut  being 
about  17  feet.  Throughout  the  clay  were  distributed  hard  quartz 
bowlders,  which  had  to  be  broken  up  before  they  could  be  moved.  The 
sand  was  i^craped  off  the  top  witn  4-hor8e  Fresno  scrapers.  Each 
scraper  moved  on  the  average  70  cubic  yards  per  day,  at  a  cost  of  about 
12  cents  per  cubic  yard.  The  clay  and  rock  were  moved  by  blasting 
and  loading  into  dump  carts  by  hand.  The  rock  was  used,  as  far  as  it 
would  go,  for  foundations  of  the  roads.  The  average  cost  of  the  entire 
excavation  was  42  cents  per  cubic  yard.  The  foundations  were  all  in 
clay  except  at  two  points  under  the  breast  wall.  At  these  points  the 
sand  was  dug  out  and  two  masses  of  concrete  6  by  12  feet  in  croes 
section  were  built  resting  on  the  clay. 

During  the  month  of  October,  1899,  a  blacksmith  shop,  carpenter 
shop,  and  cement  shed  were  built.  These  buildings  were  all  covered 
with  1  by  12  inch  redwood  with  battens,  the  roofs  being  shingled. 
The  cement  shed  will  hold  about  4,500  bari*els  of  cement  The  road 
to  the  site  was  also  nearly  finished  during  this  month,  the  foundation 
being  built  mostly  of  rock  obtained  from  a  ridge  just  in  rear  of  site  of 
the  battery.  The  material  used  to  macadamize  the  road  was  red  rock, 
furnished  and  delivered  by  contract  at  the  rate  of  58  cents  per  cubic 
yard.  The  road  is  20  feet  wide  and  cost  about  $1.90  per  running  foot 
including  grading,  rolling,  ete. 

In  November  the  excavation  for  the  battery  was  practicaUjr  com- 
pleted and  some  of  the  sewers  were  laid.  The  inain  sewer  drains  out 
upon  the  sandy  hillside  to  the  left  and  front  of  the  battery  and  can  be 
connected  with  the  city  system  whenever  the  system  is  extended  out 
that  far.  An  office  building  and  second  cement  shed  were  built,  most 
of  the  forms  for  concrete  made,  and  the  erection  of  the  concrete  plant 
started.  It  was  decided  to  be  unnecessary  to  build  stables,  as  the  con- 
tractor who  furnished  horses  succeeded  in  getting  stable  accommoda- 
tions near  by. 

In  December  the  road  to  the  battery  was  entirely  completed  and 
rolled.  The  excavation  was  finished  and  the  sewers  and  foundations 
were  all  laid.  The  forms  were  all  finished  and  about  one-fifth  of  them 
set  up  and  the  erection  of  the  concrete  plant  completed.  This  plant 
consisted  of  a  cubical  mixer,  with  the  necessary  machinery  for  supply- 
ing and  running  it.  A  large  platform  was  built  on  top  or  the  ri(fce  w 
rear  of  battery,  and  on  the  side  nearest  the  battery  were  placed  two 
hoppers,  one  for  stone  and  one  for  sand.  On  the  platform  was  stored 
about  2,000  tons  of  broken  stone  to  serve  as  a  reserve.  This  was  nec- 
essary, as  the  contractor  could  furnish  only  about  250  tons  per  dar, 
while  360  tons  were  used.  Both  sand  and  rock  wagons  dumped  directly 
into  the  hoppers  whenever  possible,  thus  permitting  most  of  the  mat^ 
rials  to  be  handled  without  shoveling.    The  stone  and  sand  were  drawn 
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from  the  hoppers  as  required  into  the  measuring  cars,  which  were 
then  hoisted  on  an  elevator  and  dumped  into  a  hopper  just  over  the 
mixer.  The  cement  was  dumped  into  this  hopper  and  all  of  the 
materials  let  into  the  mixer,  about  40  gallons  of  water  being  put  in  at 
the  same  time.  The  mixer  was  then  turned  from  twelve  to  fourteen 
times  and  then  dumped  into  the  cai-s,  which  were  pushed  by  two  men 
out  on  trestles  over  the  site  of  the  battery  and  dumped  wherever 
desired.  The  same  engine  turned  the  mixer  and  workedf  the  elevator. 
During  the  entire  run  of  this  plant  the  average  amount  mixed  per 
dav  oi  eiffht  hours  was  280  cubic  yards,  the  maximum  run  being  337 
cubic  yards.  The  proportions  of  the  concrete  used  were  1  of  cement, 
3i  of  sand,  and  8  of  broken  stone.  The  cement  used  was  all  Portland, 
the  brands  being  "Cannon,"  "Hemmoor^"  ''Josson."  "Scales."  and 
"Germania."  S  was  purchased  at  the  city  water  iront  and  nauled 
to  the  storehouses  at  the  work  by  contract.  The  average  cost  per  bar- 
rel on  the  work  was  $3.03.  The  sand  was  scraped  up  on  the  ocean 
beach  by  the  Engineer  Department,  but  loaded  and  hauled  to  the  bat- 
tery by  contract,  at  a  cost  of  49  cents  per  cubic  yard.  The  stone  was 
crushed  and  delivered  at  the  battery  by  contract  at  the  rate  of  $1,375 
per  ton.  The  force  required  to  run  this  plant  consisted  of  two  men  to 
load  the  measuring  cars  and  place  them  on  the  elevator,  two  men  to 
dump  them  into  the  hopper  over  the  mixer,  two  men  to  supply  the 
cement,  one  man  to  manage  the  mixer,  one  en^neer,  one  fireman,  and 
one  man  to  dump  the  mixer  into  the  cars.  Besides  this  force  from  ten 
to  twelve  men  i^ere  required  to  shovel  stone  from  the  reserve  pile  into 
the  hopper  whenever  stone  was  not  being  delivered  fast  enough.  When- 
ever they  could  be  spared  from  this  duty  these  men  were  employed 
in  placing  large  rubble  rock  in  the  wide  concrete  walls.  A  2-horse 
team  was  able  to  bring  the  cement  from  the  shed  to  the  mixer  as  fast 
as  it  was  used.  One  man  was  employed  to  break  up  the  cement  bar- 
rels for  use  as  fuel  for  the  engine. 

The  water  supply  for  the  concrete  was  quite  a  serious  problem. 
There  was  no  water  on  the  reservation,  ana  there  was  not  pressure 
enough  in  the  main  constituting  the  nearest  supply  to  supply  water  at 
the  lottery,  consequently  a  400-gallon  redwood  tank  was  placed  at  the 
lowest  pomt  on  the  reservation  and  filled  by  a  li-inch  pipe  from  the 
water  main.  The  steam  pump  used  at  the  6-inch  rapid-fire  battery  was 
set  up  near  the  tank  and  pumped  the  water  as  required  up  to  a  wooden 
tank  on  the  platform  above  the  concrete  plant.  This  same  system  was 
used  to  supply  water  to  the  mortar  battery  afterwards. 

About  three-quarters  of  the  reservation  when  work  was  started  was 
barren  sand  dunes,  over  which  the  winds  had  a  clear  sweep.  It  was 
necessary  to  take  steps  to  reclaim  this  land  in  order  to  control  the 
drifting  sand.  Part  of  the  reservation  was  covered  with  a  thick 
growth  of  bunch  grass  {Arundma/rio)^  the  seed  of  which  was  imported 
nrom  France  many  years  ago  by  the  city  park  commissioners  and  set 
out  on  the  ocean  front  to  reclaim  the  sand  dunes.  A  portion  of  this 
grass  was  transplanted  to  the  barren  area,  it  being  planted  in  small 
tufts  about  2i  feet  apart,  each  tuft  having  its  roots  and  tops  trimmed 
ofL  and  being  stuck  about  3  inches  into  the  ground.  About  35  acres 
were  planted  with  this  grass,  and  all  of  it  has  lived.  It  grows  rather 
slowly  at  first,  but  after  it  gets  a  good  start  it  spreads  quite  rapidly 
and  sends  out  roots  which  extend  to  a  depth  of  7  or  8  feet.  In  order 
to  hold  the  sand  while  the  bunch  grass  was  getting  a  start,  oats  were 
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sown  over  the  entire  area.  They  came  up  in  a  day  or  two  and  grew 
well  as  long  as  the  rainy  season  lasted,  but  died  as  soon  as  the  dry  sea- 
son came  on.  About  800  spruce  trees  were  transplanted  from  the  Pre- 
sidio Reservation,  but  all  nave  died.  They  were  about  8  or  10  years 
old  and  had  been  growing  in  sand,  so  that  it  was  next  to  impossible  to 
keep  any  earth  around  the  roots  while  being  moved.  Four  thousand 
young  eucalvptus  trees  were  purchased,  at  a  cost  of  $18  per  1,000, 
and  were  planted  where  they  will  best  serve  to  break  the  wind. 
Nearly  all  of  these  trees  have  lived  and  are  growing  weU.  Tbey  are 
only  10  or  12  inches  high  now,  but  in  the  course  of  four  or  five  years 
they  will  be  large  trees.  The  summer  trade  winds  set  in  about  two 
months  ago,  ana  no  trouble  has  been  experienced  as  yet  from  the 
drifting  sand,  and  none  is  apprehended. 

Concrete  work  was  started  about  the  1st  of  February,  1900,  and  was 
carried  along  without  delay  until  completed  in  March.  Partition  tile 
were  placed  around  all  the  rooms,  forming  an  air  space  2  feet  from  the 
interior  walls,  the  method  of  construction  being  the  same  as  described 
for  the  8-inch  battery,  the  cost  being  14  cents  per  square  foot.  The 
outside  walls  were  plastered,  at  a  cost  of  8  cents  per  square  foot,  and 
then  painted  with  paraffine  paint,  at  a  cost  of  If  cents  per  square  foot 

By  the  end  of  April  all  engineering  work  was  completed  except 
installing  the  electric-lighting  plant,  ammunition  hoists,  trolleys,  part 
of  the  latrine  plumbing,  setting  the  base  rings,  hanging  some  of  the 
doors,  and  painting  the  battery.  During  May  the  installation  of 
the  electric-lighting  plant  was  practically  completed  by  the  contractor; 
the  troUeys  and  cfoors  were  put  up,  and  the  plumbing  and  painting 
completed.  In  June  the  anmiunition  hoists  were  installed  and  the  bat- 
tery entirely  completed  except  setting  the  base  rings,  which  have  not 
yet  arrived,  and  whitewashing  the  interior  of  the  battery,  which  can 
not  be  done  until  the  concrete  has  dried  out  more  thorougnly. 

The  following  is  a  detailed  statement  of  the  cost  of  this  battery: 

Road  to  emplacenienta: 

Labor - $1,707.75 

Teams 962.53 

$2,670.28 

Material — 

1,305  cubic  yards  red  rock 757.87 

Saltwater 4.18 

Use  of  roller  and  sprinkler 5.00 

767.05 

Total  cost  of  road,  $3,437.33. 

Buildings  (2  cement  sheds,  blacksmith  and  carpenter  shops, 
ofl&ce,  and  outhouses). 

Grading: 

Labor 40. 00 

Teams in.l5 

151.15 

Erection  of  buildings: 

Carpenter  work 1,103.63 

Masonry 13.00 

1,116.63 

Material — 

64,771  feet  o.  pine 931.85 

4,820 feet  1  by  6, t.  andg 115.39 

10,937  feet  redwood 173.17 

1,304  feet  rustic 31.68 

11,600  feet  redwood  battens 87.00 

1,508  feet  redwood  surfaced 29.72 

423  feet  o.  p.  sugar  pine  and  spruce 9. 84 

Molding 4.37 
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Erection  of  buildings — Continued. 
Material — Continued. 

88  M  shingles $154.00 

Doors,  window  frames,  and  ensh 135. 86 

1,200  brick 12.00 

3  barrels  lime 3. 90 

Hardware — 

20  kegs  wire  nails 85. 00 

2  pounds  brads .16 

1  mortise  lock 2.50 

8rimlocks 1.60 

1  night  latch .75 

27  pairs  hinges 5.59 

8  pairs  butts 2.60 

4  pairs  barn-door  hangers 7. 20 

40  feet  o.  n.  t  rail 4.80 

22  window  fasteners 3. 30 

1  drawer  lock .15 

6  padlocks 7. 20 

1  dozen  sheets  tin 1. 40 

17  gross  screws . .  i 17. 51 

Paints  and  oils 16. 45 

2  brushes,  stucco 2.17 


Stoves: 

1  "Ideal"  stove 20.40 

1  "Veto"  stove 10.05 

Total  cost  of  buildings,  $3,145.39. 
Excavation: 

Survey  and  cleaning  of  site 188. 00 

Excavation — 

Labor 3,813.25 

Teams 2,584.73 

Material — 

Explosives — 

950  pounds  Hercules  No.  2 112.67 

3,000  pounds  Champion 194. 10 

1,000  pounds  blasting  powder 79. 40 

4,000  feet  fuse 22.56 

11  boxes  detonating  caps 6. 49 

Tools— 

4}  dozen  shovels 51. 75 

1  dozen  railroad  picks 8. 00 

4  sledge  hammers 5. 06 

4  dozen  sledge-hammer  handles 5. 20 

4  dozen  pick  handles 6. 00 

1  dozen  chalk  lines 1. 80 

17  pounds  octagon  steel 1. 53 

Total  cost  of  excavation,  $7,080.54. 
Concrete  plant  and  tramway: 

Excavation 257. 50 

Road  to  plant- 
Labor 476.00 

Teams 105.76 

Carpentry 831.40 

Material:  25,666  feet  lumber,  o.p 412.23 

Installation  of  machinery:  Engineer  and  assistants 155. 50 

Material  used  in  repair  and  running: 

1  friction  cone  and  repairs 8. 50 

2  Wadham  grease  cups 1. 40 

lei.  pulley 18.50 

1  bronze  bushing. 10. 00 

1  spur  gear  wheel 14.70 


$1,847.16 


30.45 


6,585.98 


415.22 


79.34 


2,238.39 
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Blaterial  used  in  repair  and  running — Continued. 

1  smokestack $20.00 

100  feet  wire .60 

29  pounds  rubber  packing 19. 65 

44  feet  4-ply  belting,  10-inch 16.95 

1  drive  punch .25 

2  boxes  Bristol  belt  lacing 4. 00 

100  feet  leather  belt  lacing 2.00 

100  pounds  lubricant 13.75 

1  barrel  machine  oil 12. 15 

4Hobb8oUer8 2.65 

1  bale  cotton  waste 9. 74 

3  quires  emery  cloth 1. 65 

6  laurel  rollers 19.50 

2  pieces  sheet  iron,  20  by  96 1.69 

2  turning  castings 7. 00 

•-      $184.58 

Total  cost  concrete  plant  and  tramway,  $2,590.97. 

Taking  down  concrete  plant » 168. 00 

Forms: 

Carpentry 2,559.14 

Teams  hauling  lumber 319. 65 

2,878.79 

Material — 

79,402  feet  lumber,  rough  o.  p 1,339.55 

3,021  feet  1  by  3,  t  and  g 87.00 

24,109  feet  1  by  6,  t.  and  g 629.23 

1,376  feet  o.  p.  surfaced 24.60 

700  feet  r.  w.  wedges 29.88 

2,000  shingles 3.50 

35  kegs  wire  nails 148. 75 

2,262.51 

Taking  down  forms — 

Labor 484.75 

Teams  hauling  lumber  from  works 176. 43 

661.18 

Total  cost  forms,  $5,802.48. 

Concrete  work: 

Putting  up  wagon  scales 50. 25 

3T  bearings 9.60 

Weighing  and  storing  rock. 227.50 

Supplying  mixer — 

Labor 656.00 

Teams 585.61 

Mixing,  placing,  and  ramming 3, 218. 15 

Engineer  and  assistants 468. 50 

5,215.61 

Placing  I  beams 106.50 

Materials  embedded  in  concrete — 

385  I  beams 2,361.53 

52  anchor  bolts 864.88 

10  ring  bolts 70.00 

3,594  feet  electric-light  strips 77.13 

3,373.54 

Material  used  in  machine-made  concrete  (see  Appendix) — 

6,314  barrels  cement 19,140.89 

19,345,075  pounds  rock 13,299.74 

9,237,600  pounds  sand 2,490.46 

34,93L09 

Cost  of  material: 
Cement — 

2,200  barrels  Cannon 6,226.00 

4,088  barrels  Hemmoor 10,322.20 

1,012  barrels  Germania 2,631.20 

Storage 657.69 

Brayage 2,218.88 

Reci3iving  and  storing  at  works 74. 00 

22.129.97 

Cost  per  barrel,  $3.0315. 
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Rock:  19,697,375  pounds  rock,  at  $1,376  per  ton $13,541.91 

Sand: 

Scraping  and  hauling — 

Labor $437.25 

Teams  scraping  and  hauling  under  contract  with  C.  S. 

Harney 702.00 

Teams  hauling  under  contract  with  John  Tuttle 1, 525. 82 

4  Columbus  scrapers 31. 00 

2,696.07 

Sand  delivered  at  works: 

3,118  cubic  yards  by  Tuttle,  585  cubic  yards  by  Harney; 
3,703  cubic  yards,  5,000  tons. 
Cost  of  sand  per  1,000  pounds,  $0.2696. 

Plastering  and  pointing: 

Masons 1,109.00 

Teams  hauling  material 75.83 

Material — 

125  barrels  cement $378.94 

134,000  pounds  sand 36.13 

415.07 

1,599.90 

Top  finishing: 

Masons 751.00 

Material — 

375  barrels  cement 1,136.81 

83,100  pounds  rock 57.13 

300,000  pounds  sand 80.88 

1,274.82 

Floors  and  sidewalks: 

Masons 658.00 

Teams  hauling  material 42. 35 

700.35 

Material — 

164  barrels  cement 497. 17 

154,000  pounds  rock 105.88 

209,500  pounds  sand 56.48 

659.53 

Laying  partition  tile: 

Labor 128.50 

Material— 5,000  tile 575.00 

703.60 

Paraffine  painting: 

Labor 38.00 

Material — 

3  barrels  paraffine  paint $135. 00 

2  4-inch  knot  brushes 2. 20 

20  gallons  coal  oil 4.00 

.     141. 20 

179. 20 

Drains,  sewers,  and  sumps: 

Labor 44L75 

Plumber 8.00 

C«T)enter 7.00 

456.75 

Material — 

12  barrels  cement $36.38 

15,600  pounds  rock 10. 73 

76,400  pounds  sand 20.33 

r-         67.44 

Drain  tile  and  sewer  pipe 163.84 

19  cesspools  and  hubs 15. 20 

2  manhole  covers 21. 00 

200.04 

Gutter: 

Carpenliy  (forms) 27. 00 

Concreting  and  finishing 206. 50 

233.50 
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Guttei^-Continued. 
Material — 

29  barrels  cement $87.91 

78,000  pounds  rock 53.63 

39,000  pounds  sand 10.51 

$152.05 

Grates:  Smith's  labor 35.84 

Total  cost  drains,  sewers,  and  sumps,  $926.13. 

Back  fillins  and  top  dressing: 
Rear  slope — 

Labor 648.50 

Teams 222.00 

Manure 28.60 

899.00 

Front  slope  parapet — 

Carpentry,  profile  boards 233. 69 

Labor 2,222.25 

Teams 1,562.13 

Manure 37.00 

4,065.07 

Total  cost  back  filling  and  top  dressing,  $4,954.07. 

Planting  grass  on  dunes: 

Labor 632.75 

Material — 

1,400  pounds  oats 27.46 

1  brush  scythe  blade .50 

2  rakes 1.50 

29.46 

Total  cost  planting  grass  on  dunes,  $562.21. 

Fireplaces,  chimneys,  and  ventilators: 

Labor * 29.60 

Material — 

2  grates $20.00 

Flue  lining 7.20 

Chinmey  bases  and  caps 6. 60 

Sewer  pipe  for  ventilators 67. 30 

Wire  doth 2.10 

103.20 

132.70 

Latrine: 

Plumber 108.00 

Carpenter 50. 75 

Painting  woodwork 30.00 

188.75 

Material — 

Latrine  fixtures 837.97 

25  gallons  gasoline , 5. 25 

29  pounds  solder 6.00 

Redwood  1  by  4,  t  and  g 33.20 

2  doors  and  frames 9.00 

Window  frames  and  sash 11. 00 

Hardware,  locks,  butts,  etc 15.17 

417.50 

Total  cost  of  latrine,  $606.34. 

Windows  in  administration  building,  guard  and  dynamo  rooms: 

Carpentry ^ 14.00 

4  window  frames $5.00 

4  double  sash 17.00 

Casings. 4. 17 

Hardware,  butts,  bolts,  catches,  etc 16. 07 

Window  gratings 27. 40 

Paints  and  oils  tor  latrine  and  other  rooms. 41. 69 

8  stucco  and  sash  brushes 1.19 

112.62 

128.62 
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Speaking  tubes: 

500  feet  pipe  and  fittings $87.15 

14  name  plates 3. 80 

14  mouth  pieces.' 3.50 

1  gross  brass  screws 27 

$94.72 

Labor 16.00 


Electric-light  plant: 

Bed  for  dynamo— mawn 10. 00 

Arterial — 

6  barrels  cement $18.08 

21 ,  600  pounds  rock " 14 .  85 

9,000  pounds  sand 2.43 

35.36 

Painting  electric-light  strips 24. 00 

3  fem  motors 44. 40 

2  padlocks 2.40 

Doors: 

Carpentry 78.75 

Mason,  setting  hinges 102. 00 

Steel  doors 945.00 

Hinge  blocks 398.55 

Trolley  system: 

Putting  up  trolleys 93.75 

Scraping  and  painting 30. 00 

12  pounds  paraffine  candles $1. 02 

2  casting  brushes 1. 00 

2.02 

Ammunition  cranes: 

Erection  of 17.00 

4  cranes 234.40 

Stair  rails: 

Labor 8.00 

Rails 10.10 


$110. 72 


Water  supply: 

Putting  up  tanks,  laying  pipe,  and  pumping  water 582. 33 

Material — 

863  feet  pipe $99.38 

3  stopcocks 3.40 

1  gate  valve 1. 50 

1  strainer 1.10 

2ho6epipe8 1.30 

4  hose  bibbs 5.60 

3  garden  valves 2. 40 

10  pounds  copper  wire 2. 50 

1  yard  rubber  packing 2. 20 

119.38 

Water 144.03 

Policing: 

Labor 540.50 

Teams 38.95 

Cement  testing; 

Trier  of  cement 525.00 

Assistant 105.00 

12  testing  molds $36.00 

36g.i.pans 18.00 

2  brass  sieves 2.50 

56.50 


116. 16 


1,524.30 


125.77 


251.40 


18.10 


845.74 


579.45 


686.50 
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Photography:  Chemicals,  platee  and  paper $15. ^ 

Blackgmith  shop: 

Hharpeninj;  tools,  repairs  of  carts  and  wagons,  shoeing  horses,, 

and  minor  repairs  to  concrete  plant $398. 16 

Wagon  work,  carpentry 106. 00 

498.16 

Tools  and  material — 

3, 680  pounds  Cumberland  coal 23. 00 

1,975  pounds  assorted  iron 63. 70 

121  pounds  toe  steel 5. 08 

8  kegs  horseshoes 39. 20 

65  pounds  horseshoe  nails 11.31 

}  dozen  rasps 3. 71 

1  combination  vice 14.  OO 

9  shank  drills 5. 65 

1  ball  peen  hammer .75 

1  dozen  hacksaw  blades 2. 76 

2  wrenches 1. 90 

650  carriage  bolts,  assorted 13. 64 

72  machine  bolts.'. : 3.19 

47}  pounds  nuts 3. 48 

15  pounds  washers 1. 05 

6  dozen  clips 2. 50 

1  pair  seat  springs 1. 50 

5  gallons  lam  oil 2. 50 

10  pounds  borax ,90 

199.81 

Total  cost  blacksmith  shop,  1697.97.     ^ 

Stables: 

Hostler,  three  months 180. 00 

Teamster,  three  months 165. 00 

Veterinary  surgeon's  visits 20. 00 

365.00 

Forage — 

&,  145  pounds  hav 251.25 

5,040  pounds  barley 84.17 

2,600  pounds  oats 50.96 

390  pounds  barley 4. 95 

391.33 

45  pounds  harness  leather 14. 85 

2  dozen  hamestraps 2. 90 

3  brushes... .r 3.00 

6  cakes  harness  soap 1. 20 

1  quart  ink .15 

Buckles,  snaps,  and  rivets 2. 55 

1  dozen  com  brooms 3. 60 

}  dozen  stable  brooms 2. 40 

2  chamois  skins 1. 20 

7  cases  axle  grease 12. 60 

44,45 

Total  cost  stables,  $80r».78. 
Tools  and  material  for  cement  fini  iif  rs: 

2  dozen  s.  p.  shovels 23. 00 

3  dozen  g.  i.  buckets 9. 00 

2  drill  hammers .78 

6  barrels  lampblack 29. 70 

3  tubular  hanging  lamps 13. 50 

2  railroad  lanterns 1. 00 

3  reflectors 1.50 

5  dozen  lantern  globes 6. 10 

2  dozen  wicks .30 

30  gallons  coal  oil 6. 00 

1  dozen  whitewash  brushes 8. 00 

98.88 

Tools  and  material  bought  for  carpenter  shop: 

1  bench  screw .60 

1  grindstone 4.25 
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Tools  and  material  bought  for  carpenter  sliop — Continued. ' 

1  Fray  brace $2. 00 

1  carpenter  hammer .50 

9}  dozen  files 18.78 

220  pounds  manila  rope •. 28. 60 

6  gallons  sperm  oil 3. 40 

28  1^  screws 1.36 

2  quires  sandpaper .30 

5  pounds  chalk .15 

Spokes  and  yoken .70 

3  pair  dumjMjart  shaftP  . . ; 7. 50 

1  oak  reach - 1. 26 

168  feet  oak 22.20 


191.59 
1,199.50 

1,538.00 


Holidays 685.50 

Watchman 514.00 

Field  office: 

Overseer 500.00 

Timekeeper 425.00 

Master  laborer 553. 00 

Messenger 60.00 

City  office: 

Assistant  engineer 700. 00 

aerks 625.00 

Draftsmen 1,100.00 

Messenger 180.00 

Stationery 13.44 

Telegrams .56 

Chairs - 5. 45 

Telephone,  rent 34. 00 

Repair  and  cleaning  of  surveying  instruments 10. 90 

2,669.35 

91,271.50 
To  which  add  estimated  cost  of  work  required  to  complete  battery — 

Electric  plant  (installed) $2,320.00 

Hoists  (installed) 1,800.00 

Trolleys  (installed) --., 800.00 

Supermtendence,    messenger,    watchman,     hostler,    teamster 

(services) 300.00 

2  electric  motors  for  hoists,  at  $225 450. 00 

2  concrete  aprons 588. 00 

Painting  doors,  exposed  surfaces,  hoists,  etc 200. 00 

Care  of  slopes 100.00 

Setting  base  rings 150. 00 

Contingencies 200. 00 

' 6,908.00 

Total 98,179.50 

RECAPITULATION. 

Cost  of  macMne-mcide  coTiereU. 

Framing: 

•Labor $2,878.79 

Material 2,262.51 

Taking  down  forms 661.18 

$5,802.48 

Concrete  plant: 

Erection 2,238.39 

Running  expenses 184. 58 

Taking  down  plant 168. 00 

2,590.97 

Mixing,  placing,  and  ramming 5, 215. 61 

6,314  barrels  cement,  at  $3.0315 19,140.89 
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19,345,075  pounds  (200,467  cubic  feet)  rock,  at  $1,375  per  ton $13, 299. 74 

9,237,600  pounds  sand,  at  $0.2696  per  1,000  pounds 2,490.46 

37,884  feet  water  at  $0.0034  per  cubic  foot 128.80 

48,668.^9$ 

6,314  barrels  cement 28, 413  cubic  feet 

Rock 200, 467  cubic  feet 

Sand 92, 376  cubic  feet 

321, 256  cubic  feet  loose  material,  equal  to  224,879 
cubic  feet,  or  8,328  cubic  yards,  rammed  in  place,  making  cost  of  concrete 
per  cubic  yard,  $5,844. 

Framing,  per  cubic  yard fO.  697 

Concrete  plant .311 

Mixing,  placing,  and  ramming .626 

Cement 2.298 

Rock 1.597 

Sand 299 

Water .016 

Total 5.844 

Emplacements  for  sixteen  IZ-inch  mortars. — ^Work  wa8  begun  on  the 
excavation  and  the  road  leading  to  the  battery  November  27,  1899. 
The  excavation  for  the  southern  half  of  the  battery  was  all  in  sand, 
that  for  the  northern  half  was  d,bout  half  sand,  the  remainder  being 
hardpan.  The  work  of  excavation  was  first  started  with  4-horse 
fresno  scrapers,  but  it  was  found  it  could  not  be  done  economically 
by  this  method  after  a  certain  depth  was  reached,  consequently  tlic 
steam  sand  shovel,  used  at  the  pneumatic  dynamite  battery,  was  nired 
again  and  refittea  to  perform  the  work.  The  cars  were  loaded  in 
trains  of  six  by  the  steam  shovel,  and  were  then  hauled  by  horses 
around  to  the  outside  of  the  parapet,  at  which  point  a  hoisting  engine 
with  a  cable  was  used  to  haul  them  up  onto  the  aump.  When  running 
in  a  good  bank  of  sand,  this  method  made  the  cost  about  6  cents  per 
cubic  yard,  but  shortly  after  the  shovel  was  put  in  use  hardpan  was 
struck.  It  was  found  necessary  to  shovel  the  sand  off  first,  then  to 
blast  the  hardpan  and  shovel  it  up  with  the  steam  shovel.  This  was 
slow  work,  but  was  faster  than  any  other  method.  The  material  in  the 
pits  and  back  of  the  magazine,  which  could  not  be  reached  conveniently 
with  the  steam  shovel,  was  loaded  into  the  cars  by  hand  and  pulled  up 
on  the  dump  as  before  explained.  Considerable  difficulty  was  expe- 
rienced in  controlling  the  sand  and  keeping  it  from  blowing  back  into 
the  excavation.  As  soon  as  the  hardpan  was  struck  it  was  used  to 
cover  the  sand,  and  by  the  time  the  excavation  was  finished  the  sand 
had  all  been  covered.  It  is  estimated  that  during  the  work  of  exca- 
vation something  over  2,000  cubic  yards  of  sand  were  blown  back 
into  the  pits.  Tne  total  cost  of  the  excavation  was  about  $28,600,  and 
the  amount  of  material  excavated,  not  counting  that  blown  Iwujk,  was 
about  68,300  cubic  yards,  making  the  average  cost  about  42  cents  per 
cubic  yard. 

The  excavation  was  practically  finished  in  May.  At  the  close  of  the 
fiscal  year  the  sewers  and  drains  throughout  the  battery  were  laid,  as 
well  as  most  of  the  foundations.  Considerable  ground  water  was  found 
in  the  hardpan  at  the  north  end  of  the  battery,  and  every  precaution 
was  taken  to  drain  the  ground  under  the  foundations  and  to  give  the 
foundations  sufficient  footing  to  prevent  uneaual  settlement.  Eij^t 
of  the  gun  platforms  have  h^n  finished  and  aoout  10  per  cent  of  the 
forms  set  up.     All  the  concrete  is  mixed  in  a  cubical  mixer.    He 
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« 
arrangement  of  the  plant  in  essentially  the  same  as  that  described  for 
the  12-inch  ffun  battery,  the  only  difference  being  that  the  material  is 
all  handled  by  gravity  until  it  is  mixed,  when  the  loaded  concrete  cars 
are  hoisted  on  an  elevator  and  trestles  and  run  out  to  the  desired  place 
and  dumped.  Instead  of  a  platform  a  large  stone  hopper  was  built  to 
hold  the  reserve  supply  of  stone.  This  hopper  has  two  tracks  for  the 
measuring  cars  running  under  it,  and  32  gates  from  which  the  stone 
can  be  drawn.  Its  capacity  is  2,000  tons  and  1,000  tons  more  can  be 
piled  up  on  top  of  the  hopper.  The  rock  wagons  dump  directly  into 
the  hopper,  so  the  stone  does  not  have  to  be  shoveled  at  aU.  Water  is 
supplied  from  the  same  source  as  explained  for  the  12-inch  gun  battery. 
A  pipe  line  runs  from  the  pump  to  a  wooden  tank  set  up  on  the  para- 
pet; from  this  tank  it  is  supplied  to  another  tank  just  over  the  con- 
crete mixer,  and  to  all  other  necessary  points  by  pipe  lines.  This  is 
simply  a  temporary  supply;  the  arrangement  for  the  permanent  supply 
has  not  been  determined  upon,  but  it  is  thought  a  well  can  be  sunk  at 
the  northern  end  of  the  battery  which'  will  supply  water  for  all  pur- 
poses except  for  drinking,  it  being  too  near  a  cemetery  to  be  safe  for 
this  pui-pose. 

Lmd  JOT  fortification  purposes. — June  27,  1899,  a  report  was  sub- 
mitted with  a  plat  showing  tne  metes  and  bounds  of  the  land  required 
for  fortification  purposes,  and  recommendation  was  made  for  its  con- 
demnation in  court.  At  the  close  of  the  fiscal  year  the  complaint  in 
the  condemnation  suit  had  been  filed  and  the  answer  of  the  owners 
made;  the  United  States  district  attorney  was  preparing  exceptions  to 
the  answer. 

Preservation  and  repair  of  fortifications. — ^Under  this  appropriation 
the  routine  work  of  caring  for  engineer  quarters  and  public  property 
was  carried  on,  mainly  by  fort  keepers. 

Money  statements* 

GUN  AND  MOBTAB  BATTEBIE8. 

EhnpUuxment  for  one  8-4,nch  gtm  on  disappearing  carriage, 

Julyl,  1899,  balance  unexpended $3,484.98 

July  12,  1899,  allotment 4,000.00 

7,484.98 
June  30,  1900,  amount  expended  during  fiscal  year 6, 014. 80 

June30,  1900,  balance  unexpended 1,470.18 

June30,  1900,  outstanding  liabilities 800.00 

June30, 1900,  balance  available 670.18 

Emplacements  for  two  8-vnch  rifles  on  disappearing  carriages. 

Julyl,  1899,  balance  unexpended $1,591.20 

July  12,  1899,  allotment 6,000.00 

6,591.20 

March  14, 1900,  transferred  to  other  work $1,300.00 

March  15,  1900,  transferred  to  other  work 700.00 

2,000.00 

4,591.20 
June  30,  1900,  amount  expended  during  fiscal  year 4,591.20 
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Emplacement  for  one  S-dnch  rifle  on  disappearing  carriage. 

JTolyl,  1899,  balance  unexpended ^,565.72 

July  12,  1899,  allotment 3,000.00 

7,565.72 
March  15,  1900,  transferred  to  other  work 1,700.00 

5,865.72 
June  30,  1900,  amount  expended  during  fiscal  year 5, 865. 72 

Emplacements  for  two  5-inch  rapid-fire  wire-uo^tnd  gunx. 

December  20, 1899,  amount  allotted $17,473.00 

May  6,  1900,  transferred  from  other  allotment 3,600.00 

21,073.00 
JuneSO,  1900,  amount  expended  during  fiscal  year 20,305.32 

June  30,  1900, balance  unexpended 767.68 

June  30,  1900,  outstanding  liabilities 18.75 

June  30,  1900,  balance  available 748.98 

Emplacements  Nos.  6  and  7  for  l^-inch  rifles  on  disappearing  carriageg. 

June  30,  1899,  balance  unexpended $1,667.52 

June  30,  1900,  amount  expended  during  fiscal  year 1,667.52 

EmplacementSf  etc,  including  tux>  S-inch  rapid-fire  guns  on  pillar  m&unts. 

June  30,  1899,  balance  unexpended $2,285.87 

June  30,  1900,  amount  expended  during  fiscal  year .  671.55 

June  30,  1900,  balance  unexpended  and  available 1,614.32 

One  emplacement  for  a  S-inch,  rapidfire  gun  on  pillar  mount. 

June30,  1899,  balance  unexpended $6,000.00 

June  30,  1900,  amount  expended  during  fiscal  year 903.10 

June  30,  1900,  balance  unexpended 5,096.84 

June  30,  1900,  outstanding  liabilities 2,852.87 

June30,  1900,  balance  available 2,243.97 

Pneumatic  dynamite  gun  battery, 

June  30,  1899,  balance  unexpended $51,908.13 

June  30,  1900,  amount  expended  during  fiscal  year 29,045.43 

June  30,  1900,  balance  unexpended  and  available 22,862.70 

Mortar  battery  No.  1. 

June  30,  1899,  balance  unexpended $291.84 

June  30,  1900,  amount  expended  during  fiscal  year 29L34 

Mortar  battery  No.  t. 

June  30,  1899,  balance  unexpended ! $148.53 

June  30,  1900,  amount  expended  during  fiscal  year 148.5S 
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EmpUuxmenis  for  two  6-inch  guns  on  disappearing  carriages. 

June  30,  1899,  balance  unexpended $56,000.00 

March  14,  1900,  transferred  Irom  other  allotment -, 1, 300. 00 

April20,  1900,  transferred  from  other  allotment 1,750.00 

59,050.00 
June  30»  1900,  amount  expended  during  fiscal  year 57, 994. 26 

June  30,  1900,  balance  unexpended 1, 055. 74 

Jime30,  1900,  outstandmg  liabilities 628.73 

June30,  1900,  balance  available 427.01 

Electric  lighting, 

June  30,  1899,  balance  unexpended $16,019.74 

April  20,  1900,  transferred  to  other  works 1,750.00 

14,269.74 
June  30,  1900,  amount  expended  during  fiscal  year 12, 968. 78 

June  30,  1900,  balance  unexpended  and  available 1, 300. 96 

Emplacements  for  two  IS-mch  guns  on  disappearing  carriages. 

September  8,  1899,  amount  allotted $114,000.00 

June  30,  1900,  amount  expended  during  fiscal  year 91, 271. 60 

June30,  1900,  balance  unexpended 22,728.50 

June30,  1900,  outstanding  liabilities 889.02 

June30,  1900,  balance  available 21,839.48 

Emplacemenis  for  sixteen  12-inch  mortars. 

September  30, 1899,  amount  allotted $175,000.00 

June  30, 1900,  amount  expended  during  fiscal  year 75, 484. 35 

June  30, 1900,  balance  unexpended 99, 515. 65 

June  30, 1900,  outstanding  liabilities 18,063.88 

June  30, 1900,  balance  available 81,451.77 

SITES  FOR  FORTIFICATIONS   AND  8EAC0AST   DEFENSE.^. 

November  24, 1899,  amount  allotted $40,000.00 

June30,1900,  balance  available 40,000.00 

PRR8ERVATION  AND  REPAIR  OF   FORTIFICATIONS. 

June  30, 1899,  balance  unexpended $2,063.68 

June  9, 1900,  amount  allotted 1,280.00 

3, 343. 68 
June  30, 1900,  amount  exx)ended  during  fiscal  year 1, 198. 54 

June  30, 1900,  balance  unexpended 2,145.14 

June30,1900,  outstanding  liabilities 65.00 

June30,1900,  balance  available 2,080.14 


Digitized  by  VjOOQIC 


1006      REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  8.  ARMY. 


Abstrad  of  bids  for  eUctrie  Ughtmg  pUxnU,  San  FrandMCO,  CdL,  received  in 
adveriisemerU  of  June  7,  1399^  and  opened  by  M(y.  Chas.  K  L,  B.  Davits 
Bnginetn,  Varied  Slates  Army,  July  7,  1899. 


No. 

Bidder. 

PlantNo.L 

Plant  No.2. 

Plant  N0.8. 

TtotaL 

1 

CallfornlA  Electrical  Works 

14,850.38 
4;  056. 00 
8,822.00 
4,887.00 

11.821.07 
1,636.00 
1.642.00 
1.88S.00 

83.707.39 
8:456.00 
8,350.00 
4,008.00 

|8,8nL8l 

? 

Parke  A,  Lacy  Co 

9.14SiQI 

fi 

Wy  brc^Hentfy  Co 

8,814.ei 

4 

8an  Franciflco  Iron  Workii 

10,fi&flO 

Contract  awarded  to  Wybro-Hendy  Company. 

BATTERIES  ON  ISLANDS  IN  HARBOR. 

EmplcLcemervt  for  one  S-inch  rifle  on  nondisappearing  carriaae. — At 
the  close  of  the  last  fiscal  year  this  emplacement  was  completed  as  hi 
as  it  could  be,  pending  the  arrival  of  the  base  ring. 

Emplacement  for  one  S-inch  rifle  on  disappearing  Qcnrrtage. — ^At  the 
close  of  the  last  fiscal  year  the  plans  and  estimates  for  the  constmction 
of  this  emplacement  had  been  approved  and  an  allotment  of  $36,000 
made. 

Emplacemente  for  two  B-i/nch  vyi/re-vxmnd  gvns. — ^Work  was  aatlior- 
ized  December  20,  1899,  with  an  allotment  of  $20,093. 

WORK  DONE  DURING  THE  TEAR. 

Emplacement  for  one  S-inch  rifls  on  nondiMppearvng  carriage. — ^The 
carriage  having  been  brought  to  the  site  of  the  battery  by  the  artiUeiy 
the  b^  ring  was  set  in  November,  1899.  In  February,  1900,  some 
repairs  were  made  to  concrete  of  lookout  and  latrine,  whidi  had 
cracked  from  settlement  of  made  ground,  and  a  set  of  wooden  steps 
was  made  leading  from  loading  platform  to  parapet.  The  gun  was 
mounted  in  February,  and  on  May  1,  1900,  the  emplacement  was 
transferred  to  the  artillery. 

Emplacement  for  one  S-vnch  rifls  on  disappearing  oarriage, — ^In  July, 
1899,  the  boiler  and  engine  were  set  up  at  the  quarry  on  Angel  Island 
to  run  the  crusher  for  getting  out  the  stone  for  the  concrete.  The 
stone,  as  fast  as  crush^,  was  hauled  to  the  site  of  the  battery,  a 
4>horse  team  delivering  8  tons  per  day.    Tlie  quantity  used  was  ap- 

Eroximately  2,460  tons  of  crushed  rock  and  600  tons  of  large  stone. 
Q  August  the  road  leading  to  the  battery  was  begun  and  also  the 
construction  of  quarters  for  the  workmen. 

The  site  of  the  battery  was  occupied  by  a  reservoir  of  160,000  galloos 
capacity,  in  which  was  stored  the  water  supply  of  the  garrison  of  the 
post.  A  new  one  had  to  be  built  before  any  work  could  be  done  on 
the  excavation,  and  the  work  was  commenced  on  the  new  tank  in 
September.  Tnis  new  reservoir  is  situated  on  a  knoll  300  feet  in 
height,  is  60  feet  in  diameter,  7  feet  6  inches  deep,  with  8  inches  of 
concrete  lining,  both  bottom  and  sides,  and  is  covered  with  a  shingle 
roof.  It  is  fitted  with  a  dividing  wall  3  feet  high,  and  has  two  settliru[ 
chambers.  The  excavation,  in  very  stiflf  material  that  would  stan3 
vertically,  amounted  to  891  cubic  yards  and  cost  64i  cents  per  cubic 
yard.  A  4-inch  pijje  line,  690  feet  long,  was  laid  to  the  post  below 
where  it  connects  with  the  main  distribution  system. 
The  available  water  supply  of  the  island  being  insufficient  for  the  use 
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of  the  garrison  with  the  extra  amount  required  by  the  engineers  for 
mixing  the  concrete,  and  for  the  horses  and  men  employed  in  the  work, 
a  3-inch  pipe  line  was  laid  from  the  end  of  the  new  4-inch  line  to  the 
post  wharf,  and  through  it  the  quartermaster's  steamer  McDowell 
pumped  water,  brojight  in  tanks  from  the  city,  into  the  new  reservoir. 
The  pumping  commenced  October  5,  1899.  About  3,000  gallons  of 
water  per  day  were  added  to  the  permanent  supply  of  the  post  by  the 
development  of  new  springs  in  the  ravines  on  tne  southern  slopes  of 
the  island. 

It  was  expected  to  use  the  buildings  near  Quariy  Point,  erected  dur- 
ing the  construction  of  the  8-inch  gun  emplacement,  but  soon  after 
commencing  operations  the  Quartermaster's  Department,  on  the  recom- 
mendation of  the  department  conmiander,  decided  to  establish  a  deten- 
tion camp  on  the  island  for  returning  volunteers  who  might  be  on 
infected  ships.  As  in  case  of  serious  infection  that  part  of  the  island 
would  be  rigidly  quarantined,  which  would  stop  all  work  of  construc- 
tion, it  was  decided  to  construct  quarters,  stables,  and  office  near  the 
site  of  operations,  it  being  cheaper  than  to  attempt  to  move  the  old 
ones  over  the  steep  roadway.  Smallpox  breaking  out  in  one  of  the 
regiments  in  camp  at  the  Presidio,  the  entire  regiment  was  sent  over 
to  the  detention  camp  and  remained  several  weeks,  so  the  precaution 
of  being  independent  of  the  old  building  proved  a  wise  one. 

As  the  amount  of  concrete  was  but  slightly  over  2,000  cubic  yards, 
it  would  not  have  paid  to  put  up  a  concrete  mixing  plant,  and  the  mix- 
ing was  conseauently  done  by  hand. 

By  the  middle  of  October  sufficient  water  was  stored  to  commence 
concreting  and  a  start  was  made  with  the  magazine  floor,  and  the  main 
body  of  the  concrete  was  completed  in  December.  The  finish  was  put 
on  the  top  surfaces  while  the  Dody  of  the  concrete  was  still  green,  the 
same  day  if  possible,  and  never  later  than  twenty-four  hours  after. 
The  result  was  extremely  satisfactory. 

A  tool  house  6  by  8  feet  and  7  feet  high,  inside  measurement,  and  a 
latrine  were  built  on  the  left  flank  of  the  emplacement. 

The  shot  gallery  is  fitted  with  trolleys  and  blocks,  and  a  chain  ammu- 
nition hoist  is  installed.  The  battery  is  lighted  by  27  incandescent 
lamps  from  a  power  plant  consisting  of  a  lO-horsepower  Homsby- 
Akroyd  oil  engine  and  a  6.6  kilowatt  dynamo.  The  ma^zine  and  shot 
gallery  are  surrounded  by  a  6-inch  course  of  hollow  tile  which  con- 
nects with  the  outer  air  for  the  purpose  of  ventilation.  The  top  sur- 
faces of  exposed  concrete  are  painted  with  paraffine  paint  and  sanded; 
all  surfaces  in  contact  with  earth  are  painted  with  two  coats  of  par- 
affine paint,  and  the  interior  surfaces  are  whitewashed. 

The  battery  is  completed  with  the  exception  of  setting  the  base  ring, 
which,  owing  to  the  nonarrival  of  the  caiTiage,  still  remains  to  be  done. 

The  following  is  the  cost  of  this  emplacement: 

Excavation 13,056.63 

BackfiU 35.00 

Concrete 11,435.50 

Forms 2,748.00 

Concrete  steps  and  gutters 127. 87 

Cement  finisning 999. 81 

Blacksmithing 571.11 

Painting 137.69 

Drains  and  ventilators 367. 43 

Water  supply 231.33 

Speaking  tubes 59.53 
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Trolleys $175.00 

Doors 304.01 

Ironwork,  I-beams  and  bolts 658. 06 

Stables 523.29 

Forage  and  supplies 2, 355.54 

Fireplaces 31.30 

Crane *. 58.60 

Hollow  tile 149.50 

Grading,  sloping,  and  loaming 456. 63 

Tools 216.68 

Roads 744.2i 

Teaming 147.  a) 

Removing  old  reservoir 46. 00 

Building  new  reservoir 3, 424. 05 

Latrine 473.62 

Superintendence 2, 273. 34 

Steamer  Yosemiie 2,276.89 

Chain  hoist 1,198.00 

Electric-lighting  plant 2,064.25 

Tool  house 181.  S4 

Quarters 1,865.69 

City  office 254.56 

Holidays 1 3^.83 

Rei>airs  to  wagon,  wharf,  and  fencing 123. 19 

Spring  wagon 125.00 

Maintenance  of  quarters  and  policing 133. 67 

40,414.67 
To  which  add  estimated  cost  of  setting  base  ring 85.33 

Total  cost  of  emplacement 40,500.00 

Emplacements  fcT  two  5-inch  rapid-fire  wlre-ironnd  guns. — ^The  bat- 
tery site  was  occupied  by  three  emplacements  for  8-inch  converted 
rifles.  These  rifles,  with  their  <»rri^es,  were  on  the  ground,  but  not 
mounted,  and  also  ten  old  cannon,  ranging  in  caliber  from  6  to  10 
inches.  These  were  removed  by  the  artillery  daring  the  month  of 
January,  1900,  and  on  the  27th  of  the  same  month  the  excavation  was 
begun.  Owing  to  the  character  of  the  ground,  rising  very  precipi- 
touslv  immediately  to  the  rear  of  the  new  work,  it  wasdecideatomix 
all  of  the  concrete  on  top  of  the  old  traverse,  which  was  leveled  off 
for  the  purpose.  The  excavation  was  at  first  confined  to  the  limits  of 
the  main  mass  of  concrete,  and  the  rest  of  the  excavation  completed 
after  the  concrete  mass  was  in  place. 

In  January  the  quarrying  oi  the  stone  for  the  concrete  was  started. 
The  principal  mass  of  the  rock  suitable  for  masonry  at  the  quarry  is 
overlaid  with  about  25  feet  of  earth  and  clayey  sc&ists.  During  the 
month  of  December,  in  a  severe  storm,  a  mass  of  stone  and  debris,  esti- 
mated to  be  about  2,000  tons,  fell  and  covered  the  available  working 
space  of  the  quarry  almost  completely.  The  stone  which  was  croshea 
came  from  this  mass,  the  refuse  being  cf^rted  away  and  spoiled  in 
banks  toward  the  beach.  The  handling  of  this  debris  incre^^  tie 
cost  of  quarrying  so  that  the  stone  cost  more  than  that  taken  out  % 
few  months  before  for  the  8-inch  emplacement.  About  one-third  of 
the  large  stone  used  came  from  the  quarry  and  the  remainder  was 
taken  fiom  a  ledge  of  greenish  stone,  probably  serpentine  rock,  near 
the  8-inch  nondisappearing  battery.  It  is  quite  tough  and  resists 
fracture  very  well. 

The  sand  for  the  work  was  brought  over  by  contract  from  the  Pre- 
sidio beach  in  schooner  barges  and  landed  at  the  foot  of  the  parade 
ground,  whence  it  was  haulea  to  the  works  by  four-horse  teams. 
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The  plant  for  mixing  consisted  of  a  platform,  16  feet  by  45  feet,  at 
an  elevation  of  13  feet  above  the  hiehest  point  of  the  concrete.  A 
portable  gravity  concrete  mixer  was  hung  on  a  frame  leaning  on  two 
guide  rai&  witfi  the  mouth  of  the  machine  about  the  elevation  of  the 
platform.  This  arrangement  permitted  the  machine  to  be  set  at  any 
point  along  the  length  of  the  platform.  Into  this  the  material,  pre- 
viously spread  in  two  barrel  batches,  was  shoveled,  where  it  met  two 
streams  of  water  issuing  from  perforated  pipe.  The  finished  concrete 
was  received  at  the  lower  end  of  the  mixer  into  barrows  and  wheeled 
on  runways  to  the  works.  The  gravity  mixer  was  tried  as  an  experi- 
ment and  proved  very  satisfactory,  there  being  quite  a  saving  in  labor 
over  hand  mixing. 

The  roofs  of  the  magazines  beinff  very  flat,  it  was  decided,  in  order 
to  insure  dry  rooms,  that  it  would  be  best  to  keep  the  large  stone  out 
of  that  portion  of  the  work.  As  the  top  was  neared  the  concrete  was 
made  somewhat  richer  in  cement,  the  mixture  being  1: 3:6  instead  of 
1:3:8. 

A  retaining  wall  was  built  of  concrete,  2  feet  by  4.5  feet  and  30  feet 
long,  to  the  left  of  and  slightly  in  front  of  gun  No.  2,  to  prevent  fur- 
ther disintegration  of  the  original  bank,  and  also  to  permit  a  proper 
dressing  of  rront  slopes,  whicn  were  sown  with  alfalfa.  The  outlet  of 
the  8-inch  main  of  the  drainage  system  was  encased  in  rubble  masonry. 
The  permanent  water  supply  is  derived  from  the  pipe  line  leading  to 
the  fog  signal  station  below,  the  line  being  connected  with  the  new 
reservoir  built  to  take  the  place  of  the  old  one  on  the  site  of  the 
8-inch  battery. 

The  rooms  are  lighted  by  twelve  incandescent  lamps  from  power 
generated  at  the  electric  plant  in  the  8-inch  emplacement. 

With  the  exception  or  whitewashing  the  interior  walls,  all  of  the 
engineering  work  is  completed,  and  the  emplacements  are  ready  for  the 
guns. 

The  following  is  the  statement  of  the  cost  of  this  battery: 

Excavation,  5,310  cubic  yards,  at  49  cents  per  yard $2, 593. 93 

Backfilling 23.50 

Mixer  plant,  for  1,296  yards  concrete,  at  14  cents 180. 44 

Forms  tor  1,296  yards  concrete,  at  $1.23 1,595.06 

Concrete: 

Cement,  per  yard,  concrete  placed $1. 95 

Stone^  per  yard,  concrete  placed 2. 43 

Sand,  per  yard,  concrete  placed .62 

Labor,  mixing  and  placing .73 

1,296  yards,at 5.73    7,426.08 

Cement  finishing: 

Cement,  98  barrels,  at  12.93  ( walls,  25  cents,  and  floors,  30 

cents) 287.14 

Labor 472.00 

759.14 

Painting  and  whitewashing 103. 87 

Iron  work: 

Ringbolts $22.64 

Anchor  bolts 189.88 

Steel  beams 362.20 

574. 72 

Speaking  tubes 85. 41 

Ihuins  and  ventilation 222. 00 

Fireplace 18.00 

Water  supply 41.76 

Tools 16.79 

ENG  1900 64 
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Doors,  2  double  and  2  ninjrle,  6  leaves $174. 17 

Macadam  road 74. 08 

Blackamithing 620. 63 

Stables: 

Labor $217.55 

Forajce 1,481.06 

1,698.61 

Grading,  sloping,  and  loaming 161. 21 

Electric  li^htin^ 115. 50 

Steamer  YosemUe 1,114. 77 

Superintendence 1, 801. 00 

Policing 41.  <» 

Maintenance  of  quarters : ^.61 

Miscellaneous  teaming 112. 00 

Repair  of  wagons 33.93 

Bridges 109.50 

Retaming  wall 62.47 

Holidays 141.50 

Sundries 153, 33 

Total 20,093.00 

Preservation  and  repair  of  fortifications. — Under  this  appropriation 
the  routine  work  of  caring  for  engineer  quarters  and  public  property 
was  carried  on  mainly  by  fort  keeper. 

Money  statements, 

GUN  AND  MOBTAB  BATTERII8. 

Emplacement  for  one  S-inch  r\fU  on  nondisappearing  carriage, 

September  8, 1899,  amount  allotted $300.00 

October  17, 1899,  amount  allotted 200.00 

$500.00 

February  18, 1900,  transferred  to  other  work ; 93. 70 

406.30 
June  30, 1900,  amount  expended  during  fiscal  year 406. 30 

Emplacement  for  one  S-inch  rifle  on  disappearing  carriage. 

June  30, 1899,  balance  unexpended $35,894.16 

Febniarv  28, 1900,  transferred  from  other  allotments? 1, 092, 70 

March  15, 1900,  transferred  from  other  allotment 2,400.00 

March  15, 1900,  amount  allotted 2,100.00 

41,486.86 
June  30, 1900,  amount  expended  durmg  fiscal  year 40, 251. 53 

June  30, 1900,  balance  unexpended 1, 235.  dS 

June  30, 1900,  outstanding  liabilities 1,150.00 

June  30, 1900,  balance  available 85.33 

Emplacements  for  turn  rapid-fire  wire-wound  gum. 

Det^ember  20, 1899,  amount  allotted $20,093.00 

February  28, 1900,  transferred  to  other  work 999.00 

19,094.00 
June  30, 1900,  amount  expended  during  fiscal  year 17, 059. 12 

June  30, 1900,  balance  unexpended 2, 034. 88 

June  30, 1900,  outstanding  liabilities 294.45 

June  30, 1900,  balance  available 1,740.43 
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PRESERVATION   AND  REPAIR  OP  FORTIFICATIONS. 

June  30, 1899,  balance  unexpended $850.00 

.June  9, 1900,  amount  allotted.... 800.00 

1,650.00 
June  30, 1900,  amount  expended  during  fiscal  year 650. 00 

June  30, 1900,  balance  unexpended 1,000.00 

June  30,  outstanding  liabilities 110. 00 

June  30, 1900,  balance  available 890.00 

BATTERIES  ON  NORTH   SIDE  OF   BAY. 

At  the  close  of  the  last  fiscal  year  the  condition  of  the  work  was  as 
follows: 

Emplacements  for  two  8- inch  rijles  on  nondisappearing  carnages, — 
Ensrineering  work  was  completed  except  setting  the  base  rings. 

iLmpla^merds  for  three l^-inch r^fitis on nond'tsappearlng carriages. — 
This  battery  was  completed  in  1897,  but  will  require  some  repairs  to 
top  surfaces  to  prevent  dampness  in  magazines. 

Emplacements  for  two  B-inch  rapia-fire  guns  on  halanced-piUar 
mmirUs. — At  the  close  of  the  last  fiscal  year  this  battery  was  under  way 
and  in  the  following  month  was  carried  forward  as  far  as  it  could  be  to 
advantage  without  the  metal  work  of  the  balanced-pillar  mounts. 

EmpUjLceitients  for  two  12'inch  rifles  on  disappearing  carriages, — At 
the  close  of  the  last  fiscal  year  the  engineenng  work  was  complett^d 
with  the  following  exceptions:  Setting  base  rings,  han^ng  trolleys 
and  some  of  the  doors,  finishing  one  loading  platform,  finishmg  a  part 
of  inside  walls  of  magazines,  and  installing  the  electric-lighting  plant. 
Guns  and  carriages  had  not  been  received. 

WORK  DONE  DURING  THE  YEAR. 

Emplacemmis  for  two  S-inch  rifles  on  nondisappearing  carriages. — 
The  carriages  arrived  in  July,  and  a  written  agreement  was  entered 
into  with  K.  D.  Noble  and  A.  Desouza,  of  Sausalito,  Cal.,  to  move 
them  from  the  wharf  to  the  site  of  the  battery  for  the  sum  of  $585. 
The  work  of  moving  them  was  completed  in  December,  1899.  In 
October  the  guns  arrived  and,  under  written  agreement  with  George 
Davis  &  Sons,  of  San  Francisco,  Cal.,  they  were  moved  from  the  point 
where  they  were  landed  by  the  Quartermaster's  Department  to  the 
battery  site  for  the  sum  of  ^20,  the  work  being  completed  in  Decem- 
ber, 1899. 

The  base  rings  were  set  in  Januarj'^  and  the  battery  turned  over  to 
the  artillery  May  5,  1900. 

EinpUtcernenis  for  three  12 -inch  rifles  on  nondisappearing  car- 
riages.— ^The  elevator  shafts  as  built  proved  too  small  to  accommo- 
date the  standard  pattern  of  ammunition  trucks  issued  by  the  Ordnance 
Department,  which  difficulty  was  overcome  by  some  slight  alterations 
in  the  trucks. 

The  protective  coating  of  the  top  surfaces  of  the  concrete  was  a 
mixture  of  pure  asphalt  and  sand  and  was  put  in  by  an  expert.  It 
was  supposed  to  be  waterproof,  elastic,  and  not  liable  to  erosion 
under  the  blast  of  the  ^un.  It  has  proved  unsatisfactory,  having  many 
wide  cracks  and  allowmg  some  leakage  in  one  of  the  magazines.    The 
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bituminous  rock  in  use  here  is  a  natural  product  and  is  of  excellent 
quality  as  a  road  covering,  but  seems  to  req^uire  the  constant  kneading 
of  traffic  to  keep  the  cracks  closed  up.  It  is  proposed  to  remove  this 
asphalt  covering,  to  roughen  the  surface  of  the  concrete,  and  to  resur- 
face with  a  6-inch  layer  of  granolithic  concrete  consisting  of  1  part 
cement,  2^  parts  of  sand,  and  5  parts  fine  gravel,  the  work  to  be 
done  soon. 

Empldcements  for  two  B-i/nch  rapidrfire  gvms  on  ialanced-pilU^ 
mou/nts. — ^The  site  for  this  battery  is  on  a  ridge  too  narrow  to  permit 
the  construction  of  a  battery  of  three  ffuns,  as  was  at  first  intended. 
An  allotment  of  $25,000  was  made  in  Alay,  1899,  a  figure  under  the 
estimates,  for  which  reason  it  was  directed  to  omit  for  the  present  the 
installation  of  the  electric-lighting  plant.  Early  in  the  tiscal  year, 
the  excavation  was  completed,  foundations  and  drains  laid,  the  road 
to  the  site  of  the  battery  built,  and  gravel  and  sand  for  the  concrete 
gathered  and  stored.  Work  has  since  been  suspended,  as  it  has  pro- 
gressed as  far  as  it  can  until  the  ironwork  of  the  balanced-pillar  mounts 
IS  received. 

EmplacemenM  for  two  12 -inch  rifles  on  disappearing  carrlaqes. — ^The 
original  project  for  this  site  contemplated  a  battery  of  12-incn  rifles  on 
lifts,  subsequently  modified,  so  far  as  concerns  the  mounts,  to  disap- 
pearing carriages. 

In  August,  1898,  a  project  was  substituted  for  constructing  a  bat- 
tery of  two  12-inch  guns  at  this  point,  and  an  allotment  of  ^60,000 
was  made  the  same  month  for  its  construction. 

Owing  to  the  peculiarly  sheltered  position  of  this  battery  provision 
had  only  to  be  made  against  direct  penetration.  This  was  amply  pro- 
vided for  and  all  concrete  roof  surfaces  so  shaped  as  to  deflect  any 
impinging  shot.  This  favorable  condition  suggested  the  possibility  of 
raising  the  magazines  so  as  to  dispense  with  lifts  and  greatly  facilitate 
the  service  of  ammunition.  This  arrangement  was  adopted,  the  pwis- 
sageway  being  at  the  terreplein  level,  the  floor  of  the  magazines*  being 
18  inches  lower  and  that  of  the  projectile  rooms  1  foot  lower.  In 
rear  of  the  terreplein  an  earthen  slope  with  concrete  stairs  leads  down 
to  the  level  of  a  covered  way  upon  which  all  the  service  rooms  open. 

Upon  removing  the  forms  from  the  magazine  in  November,  1898,  it 
was  discovered  tnat  the  concrete  had  cracked  in  several  plac^es,  the 
chief  Clucks  appearing  in  the  lon^  passage  extending  in  rear  of  the 
powder  and  shot  rooms,  there  being  four  of  these  cracks,  extending 
the  entire  length  of  the  passage. 

The  soil  at  the  site  of  the  battery  is  essentially  alluvial.  Embank- 
ments of  earth  and  clay  were  built  on  this  to  form  the  old  earthen 
battery.  The  new  battery  is  founded  partly  on  natural  ground  and 
partly  on  the  made  ground  of  the  old  battery,  and  all  parts  of  the 
concrete  have  not  settled  equally.  It  is  evident  that  the  floor  of  the 
passage  and  the  thin  wall  were  places  of  weakness,  where  inequality  of 
settlement  of  the  masses  in  front  and  in  rear  of  passage  produced 
rupture. 

It  was  deemed  best  to  defer  further  work  on  this  concrete  mass 
until  the  winter  rains  were  over  and  final  settlement  had  taken  place. 
Particular  attention  was  given  to  the  drainage  of  emplacement  So.  3; 
it  is  drained  directly  to  tne  front  of  the  beach.  A  tunnel  was  driven 
under  the  old  parapet,  a  6-inch  pipe  laid,  and  the  tunnel  then  filled  up. 
The  permanent  water  supply  of  tne  battery  comes  from  the  ravine  to 
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the  northwest.  A  concrete  settling  basin  has  been  built  in  this  ravine, 
from  which  a  pipe  carries  the  water  to  the  battery.  A  hydrant  is 
placed  in  rear  of  each  emplacement;  the  water  is  under  good  serv- 
iceable pressure. 

In  constructing  the  aprons  in  front  of  the  guns,  as  thej  rest  partly 
upon  the  natural  ground  and  partly  upon  fill,  the  old  flat  iron  traverse 
circles  were  distriDuted  through  the  concrete  in  such  a  way  as  to  resist 
the  effects  of  unequal  settlement.  No  evidences  of  settlement  or 
cracking  have  so  far  appeared. 

The  dectric-lighting  powerhouse,  a  concrete  structure  with  slate 
roof,  is  located  behind  high  hills  and  is  concealed  from  view  of  ships. 

The  work  of  finishing  the  battery  was  commenced  after  the  rainy 
season  was  over,  and  by  July,  1899,  was  practically  completed,  except 
the  installation  of  the  electric-lighting  plant  and  the  setting  of  the 
base  rings.  The  cracks  in  the  concrete  were  filled  with  cement  mor- 
tar and  the  floors  and  walls  were  finished  in  the  ordinary  manner. 
The  upper  surface  of  the  concrete  covering  of  the  rooms  was  finished 
with  asphalt  laid  as  follows:  First  was  placed  a  layer  of  hot  asphaltic 
cement  one-eighth  inch  thick;  next  a  layer  of  asphaltic  cement  and 
sand  about  2i  inches  thick,  and  last  a  layer  of  hot  asphaltic  cement 
one-eighth  inch  thick  with  hot  sand  spread  over  it.  This  protective 
coating  was  laid  with  great  care,  but  there  are  indications  that  it  is 
not  waterproof  and  the  subject  of  its  removal  and  the  substitution  of 
some  other  covering  will  receive  careful  consideration. 

The  electric-lightmg  plant  was  installed,  tested,  and  accepted  during 
February,  1900.    . 

During  October  the  carriages  arrived.  A  written  agreement  vas 
made  with  Jas.  A.  McMahon,  of  San  Fmncisco,  CaL,  for  moving  the 
carriages  from  the  landing  to  the  site  of  the  batteries,  for  $2,947. 
The  contractor  delayed  working,  thinking  the  weather  would  be  more 
favorable,  and  it  was  April  before  the  first  barge  load  was  delivered,  an 
attempt  to  land  in  the  previous  month  proving  unsuccessful.  During 
May  the  remaining  parts  of  the  carriages  were  successfully  delivered, 
and  in  June  the  base  rings  were  set,  and  recommendation 'made  that 
the  battery  be  turned  over  to  the  artillery. 

The  following  is  a  detailed  statement  of  the  cost  of  the  battery: 

Excavation,  15, 857  cubic  yards  at  42+  cents $6, 741 .  05 

Mixer  plant,  for  5,126  yanis  concrete,  at  31-f-  cents 1, 594. 49 

Forms,  for  5,126  yards  concrete,  at  68+  cents 3, 529. 71 

Concrete: 

Cement,  per  barrel,  $2.99;  per  yard  concrete  placed $2. 32 

Stone,  per  yard,  $2.28;  per  yard  concrete  placed 1. 38 

Sand  and  gravel,  per  yard,  46  cents;  per  y  wrd  concrete  placed ...      .51 
Labor,  mixing  and  placing,  per  yard,  46  cents;  per  yard  con- 
crete placed 48 

5,126  yards,  at 4.69+  24,055.33 

Cement  finishing: 

Labor  (including  asphalt  roof,  $733.18);  floors,  $0.4014  per 

square  yard;  walls,  $0.1915  per  square  yard 2, 383. 50 

Cement 1,260.29 

3,643.79 

Painting  and  whitewashing 230.60 

Lx)nwork: 

Rinffbolts 200.00 

Anchor  bolts *. 547.54 

Steel  beamsr 664.48 

1,412.02 
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TroUeys,  4  lifte $403.04 

Speaking  tubes,  475  linear  feet  (24  whistles) ,  at  9+  cents 4d.78 

Drains  and  ventilation,  2,030  linear  feet,  at  24-|-  cents 4^.  89 

Fireplaces,  4,  at  $20.45 ; 81.80 

Water  supply: 

At  quarters $479.82 

At  battery 350.10 

829.«2 

Tools 21.90 

Doors,  4  double,  e.single;  total,  14  leaves,  at  $43.53 609.43 

Cranes,  2,  at$32.85-f 65.n 

Roads 492.20 

Macadamizing,  38  cents  per  square  yard 281. 76 

773.96 

Blacksmithing 1,481.16 

Stables: 

Labor 504.16 

Forage 3,450  94 

3,955.10 

Grading,  sloping,  back  filling 305.56 

Repair  of  dock 623.90 

Hoisting  engine  for  dock  (running  expenses) ■  465. 00 

Latrine,  4  closet  seats ^ 612. 84 

Power  house 741. 20 

Electric-liffht  plant 2,002.50 

Steamer  1  osemite  ( without  repairs  of  April  and  May,  1900) 2, 723. 15 

City  office 1,89L06 

Superintendence,  including  janitor,  watchman,  cement  tester,  and  field 

oflice  expenses 4, 353. 66 

Sundries 1,218.54 

Moving  carria|?es  from  Lime  Point  Wharf  to  beach 2,947.00 

Setting  base  rings 189. 50 

Total '68,044.57 

Preservation  and  repair  of  fortifications. — Under  this  appropriation 
the  routine  work  of  charing  for  engineer  quarters  and  public  property 
was  carried  on,  mainly  by  fort  keeper. 

Money  statemerUs. 

GUN   AND  MORTAB   BATTERIEB. 

Emplacements  for  two  8-inch  rifles  on  nondisappearing  carriages. 

Allotments: 

Septembers,  1899 $500.00 

October  17,  1899 400.00 

November  16,  1899 ^ 185.00 

November28,  1899 420.00 

$1,505.00 

June  30,  1900,  amount  expended  during  fiscal  year 1,505.00 

Emplacements  for  two  6-inch  rapid-fire  guns, 

June  30,  1899,  balance  unexpended $22,725.28 

August  31,  1899,  transferred  to  other  work 3,913.00 

18,812.28 
June  30, 1900,  transferred  from  other  allotment 96. 95 

18,909.23 
June  30,  1900,  amount  expended  during  fiscal  year s. 3, 915. 98 

June  30,  1900,  balance  unexpended  and  available 14,993.25 
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EmpUuxmenU  for  two  US-inch  rifles  on  disappearing  carriages, 

JuneSO,  1899,  balance  unexpended $3,800.83 

August  31,  1899,  transferred  from  other  allotments 3, 913. 00 

November  16,  1899,  amount  allotted 8,000.00 


15, 713. 83 
May  6, 1900,  transferred  to  other  work 3,600.00 

12,113.83 
June  30,  1900,  transferred  from  other  allotments 162. 96 


12, 276. 78 
June  30,  1900,  amount  expended  during  fiscal  year 8, 922. 36 

June  30,  1900,  balance  unexpended 3, 364. 43 

June30,  1900,  outstanding  liabilities 2,100.86 

June30,  1900,  balance  available , 1,263.67 

PRBSBBVATION  AND  REPAIR  OF  FORTIFICATIONS. 

June  30,  1899,  balance  unexpended $1, 218.  44 

June  9, 1900,  amount  allotted 4,400.00 

6,618.44 
June  30,  1900,  amount  expended  during  fiscal  year 994. 77 

June  30,  1900,  balance  unexpended .• 4, 623. 67 

June30,  1900,  outstanding  liabilities 146.00 

June30,  1900,  balance  available 4,477.67 

Abstract  of  bids  for  moving  gun  carriages  and  base  rings^  received  in  response  to  advertise^ 
ment  of  November  £5, 1899 ^  and  opened  by  Maj,  Charles  E,  L,  B.  Davis^  Corps  of  Engi- 
neers, United  States  Army,  December  5,  1899, 


No. 

% 

.     Bidden. 

Addreff. 

Price. 

1 

J.R.P00I  and  W.J.  Burt 

San  Francisco,  Cal 

S5,000 

7 

£Iia8  Evenaen  Otterbeck 

do 

6,900 

8 

Georffe  Davis 

do 

4,945 

4 

Jas.A.McMahon 

do 

2,947 
4,700 

5 

Ck>ttonBroe.dc  Co ^ 

Thomas  Thomson 

Oakland,  Cal 

6 

San  Francisco,  Cal 

5,200 

7 

8axton-Ho(ijdly  ContTiictiTiff'  Co   Tncornorat^Hl  , . . , ^ . . 

do 

9,182 

Contract  awarded  to  Jas.  A.  McMahon. 

SHELTERS  FOB  LEWIS  RANGE   FINDERiS. 

The  plan  proposed  by  the  local  board  of  1898  called  for  13  range 
finders  of  type  A  and  11  of  type  B.  At  the  close  of  the  last  fiscal  year 
the  condition  of  the  work  was  as  follows: 

On  the  south  side  of  the  hay, — Lewis  range  finders,  type  A:  One  shel- 
ter completed;  concrete  work  of  three  others  completed  so  far  as  to  be 
ready  for  the  roof.     Forms  for  concrete  of  a  fourth  were  in  place. 

Emerffencv  range  finders^  type  B:  Piers  near  emplacements  10  and 
16  compTetea. 

At  another  point  a  temporary  pier  for  Lewis  ran^e  finder  was  built 
and  a  shed  set  up  over  the  pier.'  A  concrete  pier,  with  parapet  around 
It,  was  built  for  an  emergency  range  finder. 
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On  the  north  side  of  the  hay. — ^Lewis  range  findera,  type  A:  Excava- 
tion was  made  for  two  piers  and  shelters  and  concrete  carried  up  as  far 
as  it  could  be  done  until  the  receipt  of  the  roofs.  As  it  became  known 
that  the  board  on  location  of  position  finders,  convened  by  orders  of 
the  Adjutant-General's  Office,  frould  recommend  many  chang^  of  sites, 
work  was  suspended  May  18,  1899,  pending  the  receipt  of  3iis  board's 
report. 

WORK   DONE  DURING  THE  TEAR. 

After  the  sites  selected  by  the  new  board  were  known  it  was  found 
that  two  of  the  old  system  of  range  finders  could  be  utilized  and  they 
were  therefore  completed,  one  on  the  north  side  and  the  other  on  the 
south  side  of  the  bay. 
The  new  project  called  for  16  range  finders  of  type  A,  leaving  14 
et  to  be  built.  With  the  funds  on  Imnd  it  was  estimated  that  6  could 
►e  built,  as  follows: 

On  islands  in  harbor .'. . .  1 

North  side  of  hay 2 

South  side  of  bay 8 


I 


Total 6 

Islands  in  harbor. — Excavation  was  commenced  in  March  and  the 
work  was  completed  in  M^.  The  work  was  carried  on  in  connection 
with  that  going  on  at  the  same  time  at  the  rapid-tire  battery. 

The  following  is  the  cost  of  this  shelter: 

Excavation,  including  grading * r..  $145. 00 

Concrete,  with  cement  finish,  complete 310. 55 

Carpen  t  ry 222. 43 

Painting 28.80 

Steel  roof 512.24 

Cost  shelter  complete 1, 219. 02 

North  side  oftlie  hay, — One  of  the  partially  completed  range-finder 
shelters  that  could  be  utilized  for  the  new  system  was  completed. 

No  work  has  been  done  on  the  two  shelters  yet  to  be  built,  as  it  was 
thought  to  be  more  economical  to  carry  on  the  work  in  connection  with 
other  work,  and  it  is  the  intention  to  jjerf  orm  the  work  when  the  repairs 
to  the  rid^e  battery  are  undertaken  in  the  near  future. 

South  side  of  the  hay, — Work  was  resumed  in  November,  1899,  when 
it  was  found  that  one  of  the  shelters  ready  for  the  roof  could  be  util- 
ized for  the  new  system  and  the  building  wps  completed,  the  roof  being 
put  on  by  the  contractor  who  furnished  the  roofs. 

No  other  work  was  done  until  March,  1900,  when  a  commencement 
was  made  on  two  stations.  The  excavations  were  completed  and  some 
of  the  forms  put  up  during  March,  but  concrete  work  was  not  started 
until  the  latter  part  of  April  when  a  force  of  men  could  be  spared  from 
the  work  going  on  at  the  5-inch  rapid-fire  battery.  Both  stations  were 
then  completed,  the  steel  roofs  being  put  on  by  employees  of  the 
Engineer  jDepartraent. 

There  is  enough  money  available  to  build  one  more  station  and  work 
will  commence  as  soon  as  the  16-pounder  rapid-fire  battery  is  begun, 
in  the  near  future,  as  it  can  be  done  so  much  more  economical^  in 
connection  with  other  construction  work. 
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The  following  is  the  cost  of  these  two  shelters: 

Clearing  sites $10.00 

Excavation 114.00 

Forms 214.75 

Concrete  work 662. 39 

Sewers 52.16 

Steel  roofs 974. 00 

Setting  roofs 145. 83 

Ceiling,  fences,  steps,  etc 249. 42 

Doors,  windows,  and  shutters 116. 27 

Plastering  and  pointing 148. 10 

Paraffine  painting 4. 00 

Back  mi ,.. 39.80 

Painting  woodwork 58. 52 

Policing 60.00 

Total  for  two  shelters 2,839.23 

Cost  of  one  selter 1,419.62 

Money  statem-ent, 

June  30,  1899,  balance  unexpended $11,745.04 

June  30,  1900,  transferred  to  other  works $259.90 

June  30,  1900,  amount  expended  during  fiscal  year 8, 785. 61 

9,045.51 

June  30,  1900,  balance  unexpended 2,699.53 

June30,  1900,  outstanding  liabilities 174.68 

June30,  1900,  balance  available 2,624.85 

Supplies  for  coast  defenses, — On  June  7, 1900,  an  alJolmont  of  $1,000 
was  made  from  this  appropriation  to  enable  this  office  to  furnish 
material  req^uired  to  be  supplied  for  the  service  of  the  coast  artillery 
during  the  hscal  year  1901,  under  the  provisions  of  General  Order  66, 
Adjutoot-General's  Office,  current  series. 

Money  statement. 

June  7,  1900,  amount  allotted $1,000.00 

June30,  1900,  balance  available 1,000.00 

Torpedo  station^  pay  of  keeper  and  Incidental  expetiseH, — During  the 
year  the  keeper  was  employed  in  attending  to  his  usual  duties  about 
the  station  and  making  such  small  repairs  as  were  required. 

Money  statement. 

July  1,  1899,  balance  available  at  end  of  last  fiscal  year $571. 93 

January  11,  1900,  amount  allotted 600.00 

1,171.93 
June  30,  1900,  amount  expended  during  the  year 759. 50 

July  1,  1900,  balance  unexpended 412. 43 

Gasenwcte  No.  1, — No  work  was  done  during  the  fiscal  year,  and  by 
Department  letter  of  June  11,  1900,  the  allotment  was  withdrawn. 

Money  statement. 

July  1,  1899,  balance  on  hand $900.00 

June  16,  1900,  deposited  to  the  credit  of  the  Treasurer  United  States 900. 00 

Torpedo  shed. — During  the  early  part  of  the  fiscal  year  the  racks, 
which  had  never  been  put  into  the  shed,  were  erected.  This  completed 
the  shed. 
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Money  statement. 

July  1,  1899,  balance  on  hand $097.28 

September  30,  1899,  deposited  to  the  credit  of  the  Treasurer 

United  Stat«8 $216.77 

June  30,  1900,  expended  during  the  fiscal  year 480. 51 

ea7,28 

Additional  cable  tank  at  torpedo  station. — ^This  work,  which  was  in 
progress  at  the  beginning  of  tne  fiscal  year,  was  completed  in  October, 
1899.  The  new  tank  was  completed,  which  afforded  ample  storage  for 
all  the  cable  on  hand,  the  pump  moved,  and  the  supply  and  waste 
pipes  rearranged  so  as  to  accommodate  the  new  tank. 

Money  statemerd. 

July  1,  1899,  balance  on  hand $774.43 

October  30,  1899,  deposited  to  the  credit  of  the  Ti      urer 

United  States $38.47 

June  30,  1900,  expended  during  the  fiscal  year 743. 96 

774.43 


3  W. 

DEFENSES    OF    MOUTH    OF   COLUMBIA  RIVER,  OREGON    AND  WASH- 
INGTON. 

Officers  in  charge,  Capt.  William  C.  Langfitt,  Corps  of  Engineers, 
to  June  21,  1900;  Capt.  William  W.  Harts,  Corps  of  JEngineers,  since 
that  date;  assistant,  Lieut.  Amos  A.  Fries,  Corps  of  Engineers,  to 
September  29,  1899;  Division  Engineer,  Col.  Samuel  M.  Mansfield, 
Corps  of  Engineers. 

At  the  beginning  of  the  present  fiscal  year  the  condition  of  the  work 
was  as  follows: 

Four  emplacements  for  lO-inch  rifles  on  disappeari/ng  carriages. — 
These  emplacements  were  entirely  completed,  and,  with  meir  guns  and 
carriages,  turned  over  to  the  artillery  on  March  16,  1898. 

Two  emplacements  for  lO-inch  rifles  on  disappearing  carriages.,  A.  R. 
F. — These  emplacements  had  been  practically  completed,  the  work 
then  remaining  to  be  done  being  the  sodding  of  the  parapet  slopes, 
removal  of  elevated  railroad  tracks,  hanging  of  doors,  etc. 

Emplacements  for  eight  l^-inch  raortars. — ^The  mortar  battery  was 
fully  completed,  the  carriages  being  mounted,  and  was  turned  over  to 
the  commanding  officer  on  January  17,  1899.  The  mortars  had  been 
received  at  the  close  of  last  fiscal  year,  but  not  mounted. 

Flectric'light  station^  S'ite  No.  1. — This  had  been  finished,  and  the 
plant,  consisting  of  one  56i  kilowatt  dynamo,  with  switchboard  and 
nttings,  belt  driven  by  a  65-horsepower  engine,  to  which  steam  is  fur- 
nished from  an  80-horsepower  locomotive  boiler,  installed. 

Mining  casemate^  site  No.  1. — This  had  been  completed,  including 
760  feet  of  gallery,  with  all  shelves,  tables,  etc.,  in  place. 

Torpedo  storelwuse. — ^The  storehouse  had  been  completed,  and  all 
submarine  mining  material,  except  cables,  stored  in  it. 

Cable  tanks. — ^The  two  cable  tanks,  with  covering  sheds,  overhead 
traveler,  and  railroad  connection,  were  fully  completed. 

Two  emplacements  for  8-inch  rifles  on  disappearing  carriages. — ^This 
battery  was  entirely  completed  and  guns  and  carriages  mounted. 
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EmpJ'Ocement  for  one  S-inch  rifle  on  experimental  disappearing  ca/r- 
riage. — All  construction  work  for  it  had  Deen  finished  in  May,  1898. 
The  wiring  for  electric  lights  has  been  done.  The  experimental  car- 
riage, model  1894,  has  not  yet  been  received.  The  rifle  for  this 
emplacement  was  delivered  on  January  24,  1898. 

These  three  8-inch  emplacements  and  the  ordnance  were  turned  over 
to  the  commanding  oflScer  July  16,  1898. 

Electric-light  station^  site  Jw,  2. — Work  on  this  had  been  completed, 
ready  for  the  electric-light  plant,  which  had  been  purchased,  out  its 
installation  not  begun. 

Mining  casemaU^  site  No.  2. — ^The  casemate  proper,  with  gallery, 
was  finished  in  March,  1898.  To  accommodate  the  oil  engine,  trans- 
former, and  storage  battery  re<^uired  to  be  installed,  an  allotment  of 
$1,886  had  been  mtSe,  together  with  an  unexpended  balance  of  $1,414.76, 
for  the  construction  of  an  addition  for  the  purpose  above  noted.  At 
the  beginning  of  the  fiscal  year  only  excavation  for  the  site  had  been 
begun^ 

Two  emplacements  for  15'pounder  rapid-fire  gims^  s^ite  No,  1, — ^An 
allotment  of  $12,000  had  been  made  for  this.  Material  for  construc- 
tion was  receivea,  but  no  work  had  been  done. 

Two  emplacements  for  6-inch  rides^  disappearvng  carriages^  model 
1898^  site  No.  1. — An  allotment  of  §59,000  had  been  made  for  this  bat- 
tery. The  only  work  done  up  to  the  close  of  last  fiscal  year  was  to 
receive  materials  and  store  them. 

Two  e7nplacements  for  6-inch  rifl^s^  disappea/rina  carriages.,  model 
1898^  site  No.  ^. — The  final  plans  for  this  battery  had  been  approved  on 
eJune  14,  1899,  when  an  additional  allotment  of  $38,600  was  made.  A 
provisional  allotment  of  $19,()00had  previously  been  made,  making  the 
total  cost  $57,600.  Work  of  clearing  and  grubbing  of  the  site  had 
begun,  and  sand  and  crushed  rock  received  and  stored. 

Two  emplacements  for  16-pounder  rapid-fire  guns ^  site  No.  2. — ^The 
revised  plans  and 'estimate  were  approved  with  the  6-inch  battery  plans 
on  June  14,  1899,  and  an  additional  allotment  made  in  the  sum  of 
$7,110,  a  provisional  allotment  of  $3,500  having  been  made  on  February 
23,  1899.  The  full  amounts  of  sand  and  crushed  rock  required  for 
the  concrete  work  has  been  received  and  stored  but  no  construction 
work  begun. 

Platform  for  15-inch  smoothhore  gun. — ^The  platform  for  this  had 
been  built  in  old  fort  and  the  gun  and  carriage  mounted. 

OPERATIONS  DUKING  THE  FISCAL  TEAR  1900. 

Ten-inch  gun  hattery^  six  emplacements. — Under  date  of  November 
6,  1899,  alternate  plans,  with  estimates,  were  submitted  for  the  con- 
struction of  a  connection  in  rear  of  traverses  between  guns  of  emplace- 
ments 1-4,  to  allow  ammunition  to  be  taken  from  one  platform  to  the 
next.  The  heavier  construction  was  approved  November  15, 1899,  the 
cost,  $1,325,  to  be  paid  from  available  funds  from  appropriation  for 
''Gun  and  Mortar  Batteries,"  mouth  of  Columbia  River.  This  work 
was  completed  in  accordance  with  the  approved  plan. 

All  bonstruction  work  on  the  two  A.  R.  F.  emplacements,  Nos.  5  and 
6,  was  finished  in  the  earl^  part  of  the  fiscal  year.  The  loading  plat- 
forms were  completed  m  accordance  with  the  original  drawings. 
Modifications  in  the  carriages  have  since  been  made  by  the  Ordnance 
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Department,  which  require  some  changes  to  be  made  in  the  platforms. 
One  10-inch  disappearing  carriage,  A.  K  F., model  1896,  W.  A.,  No.  2, 
was  received  on  April  18.  No  aaditional  alterations  having  been  made 
in  these  carriages,  the  necessary  changes  in  platforms  6  and  6  were 
made  by  cutting  away  the  concrete,  to  allow  a  free  space  for  floor 
plates  of  18  instead  of  12  inches.  The  two  10-inch  nfles  for  these 
emplacements  were  received  in  November,  1899.  To  transport  the 
guns  and  carriages  to  the  emplacements  a  railroad  track  was 
constructed,  connecting  with  existing  rail  system  and  that  of  the 
Astoria  and  Columbia  Kiver  Railroad.  The  10-inch  carriage  and  the 
two  guns  were  taken  over  this  track,  unloaded  on  the  parapet,  and 
there  turned  over  to  the  artillery.  The  base  rings  were  set  soon  after 
arrival  of  the  carriage,  and  the  work  of  mounting  was  followed  up  at 
once  by  the  artillery  and  completed  at  the  end  of  the  fiscal  year,  includ- 
ing the  gun.  The  carriage  for  emplacement  No.  6  has  been  shipped 
but  not  received.  The  two  A.  R.  F.  emplacements,  5  and  6,  were 
turned  over  to  the  commanding  officer  elune  28,  1900. 

Emplacements  for  eight  12-t7ich  mortars. — ^The  eight  mortars  were 
mounted  by  the  artillery  in  July. 

.  The  dramage  systems  of  the  10-inch  and  mortar  batteries  being 
unsatisfactory,  as  depending  upon  a  wooden  box  drain  to  keep  down 
the  level  of  the  lake  into  wnicn  these  sewers  empty,  plans  and  esti- 
mate were  submitted  on  February  3,  1900,  for  proposed  changes  in 
the  drainage  systems  to  prevent  flooding  of  the  emplacement  by  back 
water  from  the  lake,  in  case  of  failure  of  the  wooden  box  drain,  by 
connecting  the  sewers  of  these  batteries  with  that  of  the  6-inch  bat- 
tery, which  empties  into  Colimfibia  River.  These  plans  were  approved 
under  date  of  February  23,  19(X),  the  cost,  $2,000,  to  be  paid  from 
available  balance  from  appropriation  for  "Gun  and  Mortar  Batteries," 
two  10-inch  emplacements.  This  work  has  been  nearly  completed. 
The  high  level  of  the  saturation  line  of  the  ground  during  the  rainy 
season  prevented  this  work  being  done  until  the  summer  months. 

Mining  casemate^  site  No.  i.— The  inside  of  the  casemate  and  engine 
rooms  were  painted  white,  and  a  Sturtevant  blower  provided.  This 
blower  will  be  run  from  a  countei*shaft  driven  by  the  oil  engine.  All 
parts  of  the  countershaft  and  fittings  are  made,  ready  to  install  at  any 
time  when  needed. 

Torpedo  storehouse, — ^The  steel  roof  trusses  were  painted  black  and 
the  ceilings  and  inside  walls  white.  The  doors  and  windows  were  also 
painted. 

Two  emjplacements  for  16-jxmnder  rapid-fire  guns.,  siie  No.  1. — ^The 
construction  of  these  was  entirely  completed,  including  the  wiring  for 
electric  lights.  The  necessary  water  and  drainage  connections  were 
put  in  and  the  battery  inclosed  by  a  fence.  In  the  construction  of 
this  battery  766  cubic  yards  of  concrete  was  laid,  and  for  the  parapet 
fill  3,384  cubic  yards  of  sand  was  dumped.  The  base  castings  for  the 
pillar  mounts  have  not  yet  been  received  from  the  Ordnance  Depart- 
ment, nor  mounts  and  guns.  These  emplacements  were  turned  over  to 
the  commanding  officer  on  June  28, 1900. 

Two  €mpl<icmvents  for  6-inch  riifes^  disappearing  carriages^,  modd 
1898,  site  No.  1. — At  the  close  oi  last  fiscal  year  only  the  work  of 
assembling  materials  had  been  done.  This  battery  is  now  completed, 
with  the  exception  of  the  wiring  of  the  emplacements  and  the  instalUi- 
tion  of  the  storage  battery.     This  has  been  received  and  its  installatioD 
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begun.  The  construction  of  this  battery  was  greatly  delayed,  first,  by 
the  delay  of  two  months  in  the  delivery  of  the  cement,  and  then  in  the 
rejection  of  3,273  barrels  of  one  brand  when  delivered.  Concreting 
was  at  last  begun  in  the  latter  part  of  October  and  practically  com- 
pleted in  January.  Four  thousand  three  hundred  and  forty-two  cubic 
yards  of  concrete  entered  into  the  construction  of  this  battery,  and  for 
the  parapet  fill  12,036  cubic  yards  of  sand  was  used.  The  usual  pro- 
vision was  made  for  tile  draining  around  the  foundation  and  in  rear 
of  the  battery,  and  sewer  connections  made  with  all  sumps  and  drains. 
A  main  12-inch  sewer,  emptying  into  the  river,  was  put  in  and  will  be 
used  for  the  10-inch  and  mortar  batteries  as  well,  as  previously 
adverted  to.  The  battery  was  inclosed-  by  a  fence.  Both  carriages 
were  received  and  the  base  rings  set.  All  parts  of  the  carriages  were 
unloaded  from  the  cars  and  put  on  the  loading  platforms  for  the 
artillery,  by  whom  they  were  mounted.  The  guns  nave  not  yet  been 
received.  These  emplacements  were  turned  over  to  the  commanding 
officer  on  June  28,  1900. 

In  considering  the  electric  lighting  of  the  6-inch  emplacements  it 
was  found  that  the  general  system  of  lighting  of  the  10-inch  and  6-inch 
batteries  could  be  greatly  improved  by  certein  changes  and  the  rear- 
rangement of  the  storage  lottery  installed  for  the  10-inch  battery. 
Report,  with  plans  and  estimate,  showing  the  proposed  changes  was 
submitted  on  March  12,  1900,  and  returned  approved  on  the  27th  of 
the  same  month.  The  necessary  supplies  have  oeen  ordered  and  partly 
delivered.    Work  of  installation  is  m  progress. 

The  water  supply  at  this  locality  has  always  been  more  or  less  unsat- 
isfactory and  precarious,  making  the  supply  for  the  gun  batteries  very 
uncertain  and  subject  to  interruption  and  failure.  To  remedy  this  and 
provide  a  constant  supply  for  the  gun  batteries  and  central  electric 
station  recommendations  were  made  for  the  construction  of  independ- 
ent water-supply  systems  by  means  of  wells  and  separate  pipe  lines. 
These  recommendations  were  approved  under  date  of  May  23,  the  esti- 
mated cost,  $1,500,  to  be  paid  from  available  balance  from  appropriation 
"Gun  and  Mortar  Batteries,"  act  of  July  7,  1898,  two  emplacements 
for  10-inch  guns.  Work  on  this  has  been  commenced,  but  not  com- 
pleted. 

Battery  oommomderi  stations^  tupe  A. — ^In  compliance  with  sixth 
indorsement  on  letter  of  Maj.  J.  r.  Story,  Seventh  Artillery,  presi- 
dent of  the  board  on  location  of  position  finaers,  approximate  estimate 
of  cost  of  the  range-finder  stations  recommended  by  that  board,  in 
report  accompanying  letter  above  mentioned,  together  with  approxi- 
mate estimate  or  cost  of  necessary  conduits,  etc.,  was  submitted  on 
November  24,  1899,  for  approval.  These  recommendations  were 
approved  under  date  of  December  9, 1899,  but,  owing  to  the  small  bal- 
ance of  funds  available  for  that  purpose,  it  was  impossible  at  that  time 
to  provide  for  the  complete  installation  of  the  fire-control  system  for 
the  defense  of  the  Columbia  River.  Allotments  were  made,  however, 
for  one  battery  commander's  station  for  the  10-inch  battery  to  cost 
$2^729,  and  one  for  the  8-inch  battery  to  cost  $1,666,  from  the  appro- 
priation for  "Gun  and  Mortar  Batteries,"  for  installation  of  range 
and  position  finders,  act  of  July  7,  1898.  Work  on  the  station  for  the 
10-inch  battery,  which  was  given  extra  protection  of  concrete  on 
account  of  its  exposed  position,  was  begun  m  March  and  completed  in 
May,    In  connection  with  this  station  a  concrete  stairway  was  con- 
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structed  on  the  inner  slope  of  the  parados  and  a  concrete  walk  on  top 
of  the  parados,  from  the  stairway  to  the  station. 

For  the  8-inch  battery,  work  on  the  station  was  begun  in  April  and 
completed  in  May. 

Range  and  position  Jmders^  type  B, — From  the  appropriation  for 
'*Gun  and  Mortar  liatteries,"  act  of  July  7,  1898,  there  was  allotted 
under  date  of  June  27,  1899,  the  siun  of  $225  for  the  mounting  of 
bases  for  t3'pe  B,  range  and  position  finders,  one-half  of  this  sum  for 
one  site  and  the  other  half  for  another  site.  One  mounting  was 
installed  at  the  first  site  with  a  wooden  stairway  leading  to  it,  and  at 
the  second  site  one  mounting,  duplicate  base,  both  at  the  places  desig- 
nated for  them. 

Electric-Ugkt  st^tlon^  site  No,  S. — In  this  was  installed  one  16-brakc 
horsepower  Hornsby-Akroyd  oil  engine  and  one  Westinghouse  llj- 
kilowatt,  125  volt-multipolar,  compound-wound  dynamo,  with  switch- 
board and  all  necessary  instruments,  and  this  plant  is  in  operation  for 
direct  lighting  of  the  three  8-inch  emplacements.  A  SS-element,  type 
F  11,  storage  battery,  in  lead  tanks,  has  been  purchased  and  is  on  tne 
ground  reiSy  for  installation  in  emplacement  No.  2  of  the  8-inch 
battery. 

Mining  casemate^  site  No.  ^.-— The  addition  to  the  casemate  of  an  oil 
engine  and  dynamo  room,  which  was  authorized  last  year,  was 
completed,  l^his  room  is  10  by  17  feet  and  adjoins  and  is  directly 
connected  with  the  casemate  room.  Particular  care  was  exercised  in 
its  construction  to  provide  ample  drainage  and  ventilating  facilities. 
The  casemate  itself  which,  since  its  construction,  hftd  been  very  damp 
and  wet,  was  overhauled  at  the  same  time  to  stop  leaks  and  condensa- 
tion. The  work  on  the  casemate  and  addition  was  completed  in 
November,  and  since  that  time  both  rooms  have  been  entirely  dry  and 
free  from  moisture.  A  small  Sturtevant  blower,  to  be  run  from  the 
oil  engine,  has  been  provided  for  this  casemate. 

Two  einplaeements  for  6'inck  rifles,  disappearing  ca/rria^es,  modd 
1898,  site  No,  2. — ^The  excavation  for  foundation  was  completed  in 
September,  8,765  cubic  yards  having  been  removed.  Concreting  was 
begun  shortly  after  completion  of  excavation  and  was  practically 
finished  in  January.  Three  thousand  eight  hundred  and  fifty-nine 
cubic  yards  of  concrete  was  used  in  construction.  In  the  rear  of  the 
battery  a  macadam  roadway  was  made,  connecting  with  the  15-pounder 
battery.  These  emplacements,  with  their  drainage  and  water  systems, 
chain  ammunition  hoists,  trolley  rails,  speaking  tubes,  etc.,  are  com- 

1)leted,  with  the  exception  of  the  wiring  of  the  rooms  and  the  instal- 
ation  of  the  electric-light  plant.  This  battery  was  designed  to  accom- 
modate duplicate  oil  engine  and  dynamo,  electric  light  and  power 
plant,  doing  away  with  all  outside  wiring  and  the  storage  battery. 

The  oil  engines  are  to  be  7  B.  H.  r.  Hornsby-Akroyd,  and  the 
dynamos  General  Electric  Company's  4^  kilowatt,  bipolar^  The  con- 
tract has  been  let  for  these  and  all  necessary  instruments,  fittings, 
wire,  etc.,  for  deliverv  before  Julv  30,  1900. 

The  carriages  for  the  two  emplacements  were  received  on  May  8, 
unloaded  from  steamer,  taken  to  end  of  railroad  track  and  there  turned 
over  to  the  artillery.  The  base  rings  were  set  at  once  and  the  car- 
riages mounted  by  the  artillery  at  the  close  of  the  fiscal  year.  The 
guns  have  not  yet  been  received.  These  emplacements  were  turned 
over  to  the  commanding  officer  on  June  28,  1900. 
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Two  empldcements  for  IB-pminder  rapid-fire  guns^  site  No.  2, — ^This 
battery,  on  which  work  was  commenced  in  August,  was  also  fully  com- 

Eleted,  except  for  the  wiring  of  the  rooms.  The  excavation  was  very 
eavy  and  amounted  to  7,755  cubic  yards  of  stiff  clay,  while  the  amount 
of  concrete  laid  was  only  723  cubic  yards.  A  macadam  roadway  in 
rear  of  battery  connects  with  the  6-inch  emplacements.  The  15- 
pounder  battery  will  be  lighted  from  the  electric-light  plant  in  the 
6-inch  battery.  The  base  castings,  mounts,  or  guns  have  not  yet  been 
received.  Tnese  emplacements  were  turned  over  to  the  commanding 
oflScer  on  June  28,  1900. 

Revairs  to  fortifications, — ^From  the  appropriation  "Preservation 
and  Repair  of  Fortifications,"  act  of  March  3, 1899,  the  following  allot- 
ments were  made  on  August  8,  1899,  for  prevention  of  dampness  in 
m^azines: 'Mortar  battery,  $825;  8-inch  battery,  $975. 

In  the  mortar  battery,  cracks  in  the  pit  aprons  had  extended  through 
the  concrete  to  the  snell  rooms  and  magazines,  causing  leaks  after 
heavy  rains,  and,  besides,  condensation  caused  much  dampness.  To 
stop  the  leaks  shafts  were  sunk  into  the  parapet  fill  over  the  cracks 
and  tunnels  run  in,  tracing  the  cracks  as  far  as  they  could  be  seen,  cut- 
ting them  out  and. thoroughly  covering  them  with  several  coats  of 
aspnalt.  All  cracks  over  the  magazines  were  thus  stopped  but  one, 
which,  during  the  heaviest  rain,  would  cause  leaks.  In  the  shell  rooms 
the  leakage  has  not  been  entirely  overcome,  owing  to  surface  cracks 
in  the  aprons  which  application  of  oil  would  not  stop. 

Since  the  system  or  ventilation  was  put  in  in  September  there  has 
not  been  the  slighest  indication  of  condensation  in  any  of  the  rooms  or 
passages,  and,  except  for  occasional  leaks,  they  have  been  entirely  free 
from  moisture.  For  the  whole  mortar  battery  five  sewer-pipe  ven- 
tilators, three  10-inch  and  two  8-inch,  with  seven  inlets,  were  carried 
from  the  ceiling  of  the  rooms  through  the  concrete  to  the  surface  of 
the  fill. 

The  three  8-inch  ejnplacements  were  also  subject  to  dampness  from 
condensation  and  leaks,  and  more  so  than  any  of  the  other  works.  The 
allotment  of  $975  was  expended  in  trying  to  overcome  dampness,  and 
was  successful  so  far  as  condensation  was  concerned,  but  not  in  stop- 
ping the  leaks.  The  front  vertical  wall  of  the  parapets  had  not  been 
plastered,  and  in  order  to  do  this  it  was  necessary  to  dig  a  trench  along 
the  parapet  below  the  elevation  of  the  ceiling  I-beams.  This  stoppea 
the  leaks  from  this  part  of  the  walls,  but  through  the  top  of  the  par- 
apet and  the  loading  platforms  considerable  water  would  come  through. 
To  stop  this,  the  top  surfaces  were  covered  with  two  coats  of  linseed 
oil,  or  all  that  the  concrete  would  take.  This  worked  fairly  well  until 
this  spring,  when  sudden  changes  of  temperature  caused  the  joints  to 
open. 

Care  of  electHc-light  plants, — Under  the  allotment  mad^  on  June  9, 

1899,  from  the  appropriation  for  *' Preservation  and  Repair  of  Fortifi- 
cations," act  of  May  7,  1898,  $360  for  one  fortification  and  $300  for 
another,  the  storage  batteries  were  regularly  charged  about  once  every 
week,  and  the  electric-light  plants,  wiring,  etc.,  cared  for.  For  the 
care  of  the  electric-light  plants  during  the  fiscal  year  ending  June  30, 
1901,  there  was  allotted,  under  date  of  June  9,  1900,  from  the  appro- 
priation "Preservation  and  Repair  of  Fortifications,"  act  of  May  25, 

1900,  the  sums  of  $600  and  $150,  respectively,  for  these  fortifications. 
Storing  and  carimjg  for  torpedo  material, — An  allotment  of  $125  was 

Digitized  by  VjOOQIC 


1024   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  8.  ARMY. 

made  on  April  17, 1899,  for  the  drying  and  storing  of  searchlights  and 
dynamos.  Of  the  two  searchlight  outfits  the  projectors,  dynamos,  and 
engines,  controllers,  switch  boards,  and  few  minor  parts  were  stored  in 
tin-lined  packing  boxes,  and  this  completes  the  putting  away  of  all  class 
A  material  according  to  instructions.  All  torpedo  material  has  been 
kept  in  good  order  in  the  storehouse,  which  is  always  dry  and  free  from 
moisture.  For  the  semiannual  inspections,  which  were  made  on  Novem- 
ber 28  and  May  5,  all  submarine  mining  materials  were  thoroughly 
overhauled  and  found  to  be  in  very  good  order.  At  the  May  inspec- 
tion one  of  the  sealed  packing  boxes,  containing  the  five  operating 
boxes,  was  opened.  The  contents  were  found  to  be  in  such  perfect 
condition  that  it  was  deemed  unnecessary  and  inadvisable  to  open  others 
for  the  purpose  of  completing  the  inspection. 

In  the  last  Annual  Keport  it  was  noted  that.drum  No.  311,  multiple 
cable,  India  Rubber  and  Gutta  Percha  Insulated  Company,  was,  on 
testing,  found  to  have  one  defective  core.  The  facts  having  been 
reported,  this  drum  was  turned  over  to  the  Quartermaster  for  ship- 
ment to  the  above  firm  on  July  12, 1899.  On  August  11,  a  new  drum, 
same  number,  of  multiple  cable  was  received  back.  All  submarine 
cables  have  been  stored  in  the  cable  tanks.  Some  of  the  cables  were 
tested  for  insulation  at  the  May  inspection  by  using  storage-battery 
current  and  found  good.  There  was  forwarded  from  Wiltets  Point, 
N.  Y.,  on  May  26,  and  received  on  June  18,  1900,  a  shipment  of  tor- 
pedo materials,  comprising  all  of  the  articles  enumerated  in  the  List 
of  Materials  for  Defense  of  Mouth  of  Columbia  River,  submitted  to 
the  Chief  of  Engineers  August  26, 1899,  to  be  supplied  from  "depot," 
with  a  few  exceptions.  This  material  has  all  been  unpacked  and  stored 
in  the  torpedo  storehouse,  but  as  yet  no  steps  taken  for  its  permanent 
storage. 

Two  emplacements  for  G-mch  rapid-fire  guns^  site  No.  1. — ^In  letter 
of  May  4,  1899,  instructions  were  received  to  prepare  plans,  with 
estimate,  for  the  construction  of  two  additional  emplacements  for 
6-inch  B.  L.  rifles  on  disappearing  carriages.  The  drawings,  with 
estimate,  were  submitted  on  June  1,  1899.  Under  date  of  June 
14,  1899,  notification  was  received  that  action  upon  the  plans  sub- 
mitted would  be  deferred  for  the  present,  the  particular  mount  to  be 
furnished  for  these  guns  not  having  yet  been  definitely  determined  by 
the  Ordnance  Department.  On  December  2, 1899,  the  Chief  of  Engi- 
neers authorized  the  construction  of  emplacements  for  two  6-inch 
rapid-fire  guns  in  accordance  with  the  approved  project.  A  provi- 
sional allotment  of  $15,000  was  made  to  be  applied  to  the  construction 
of  these,  with  the  understanding  that  no  portion  of  it  be  expended 
until  receipt  of  further  instructions,  as  the  details  of  the  mount  had 
not  yet  been  suflSciently  perfected  to  permit  the  designing  of  the 
emplacements.     No  wort  has  been  performed  under  this  allotment 

One  enwlacement  each  for  15-poun(ler  rapidfi/re  gun  at  site  No,  1 
and  site  No,  2. — ^The  Chief  of  Engineers,  under  date  of  May  16, 1900, 
called  for  detailed  plans  and  estimate  for  the  construction  of  two 
emplacements  for  15-pounder  rapid-fire  jguns,  on  balanoed-pillar 
mounts,  in  accordance  with  the  approvea  project.  Such  detailed 
plans,  with  estimate,  were  submitted  on  June  5,  1900,  and  received 
back  on  the  16th  of  the  same  month  approved.  The  sums  of  $5,450 
and  $4,840  were  allotted  for  the  construction  of  these  emplacements  at 
sites  Nos.  1  and  2,  respectively. 
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No  work  has  been  performed  under  these  allotments,  but  material 
has  been  advertised  for  looking  to  early  commencement  of  construction. 

General  rema/rka. — For  description  of  mixer  plants  see  Report  of 
Chief  of  Engineers,  1897,  Part  I,  pages  757-761,  and  for  details  of  con- 
struction and  cost  of  work  see  Report  of  1899,  Part  I,  pages  1000-1003. 

The  materials  used  were,  as  previously,  obtained  under  sealed  pro- 
posals, and  the  work  done  by  the  United  States  by  hired  labor. 

All  emplacements  so  far  constructed  are  electrically  lighted,  or  the 
plants  necessary  for  this  are  on  hand  or  have  been  ordered  and  will  be 
mstalled  as  soon  as  received. 

In  the  unloading  and  mounting  of  guns  and  carriages  every  possible 
assistance  has  been  given  the  artillery  in  their  work. 

There  were  no  unusual  conditions  met  with  in  the  works  under  con- 
struction, and  the  methods  described  in  the  last  Annual  Report  were  as 
a  rule  closely  followed.  The  co^t  of  the  work  will  differ  but  slightly, 
although  as  the  work  of  fortifications  progresses  details  of  cost  become 
more  cfifficult  to  ascertain,  on  account  of  the  various  and  numerous 
allotments  under  which  work  is  carried  on  at  the  same  time  by  one 
working  force. 

The  only  departure  in  finishing  off  the  works  worth  mentioning  is 
that  of  the  top  surface  of  the  concrete  parapets,  which  was  divided 
into  stones  3  to  4  feet  square,  with  a  joint  three-eighths  inch  wide  by 
2i  inches  deep  between  them,  which  was  afterwards  filled  with  hot 
asphalt.  The  loading  platforms  were  made  in  a  similar  manner,  and, 
to  judge  from  four  months'  experience,  it  is  believed  will  prevent  sur- 
face cracks  and  leaky  emplacements,  particularly  under  loading  plat- 
forms, where  asphalt  cx)ver  over  rooms  is  not  always  permissible. 

These  works  of  defense  have  been  in  the*  immediate  charge  of  G.  B. 
Hegardt,  assistant  engineer,  who  has  rendered  most  valuable  and 
efficient  service. 

Money  8t(iteme7vt8, 

GUN  AND  MOBTAB  BATTSBIBB. 

July  1, 1899,  balance  unexpended $161,963.94 

June  27, 1899,  amount  allotted 225.00 

December  2, 1899,  amount  alotted  (provisionally) 15, 000. 00 

December  9, 1899,  amount  allotted 4,395.00 

June  16, 1900,  amount  allotted 10,290.00 

191,873.94 
February  21,  1900,  deposited  to  credit  of  Treasurer  of  the 

United  States i $14.  bO 

June  30, 1900,  amount  expended  during  the  fiscal  year 148, 739. 48 

148,753.48 

July  1, 1900,  balance  unexpended 43,120.46 

July  1, 1900,  outstanding  liabilities 10,329.05 

July,  1900,  balance  available 32,791.41 

TOBFSDOES  FOB  HABBOB  DEFENSE. 

July  1,1899,  balance  unexpended $3,582.76 

June  30, 1900,  amount  expended  during  the  fiscal  year 3,463.60 

July  1, 1900,  balance  unexpended 119.16 

July  1, 1900,  outstanding  liabilities 119.16 

ENG  1900 65 
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PRESERVATION    AND   REPAIR  OP   POBTIFICATIONfl. 

July  1, 1899,  balance  unexpended $1,323.65 

August  8, 1899,  amount  allotted 1,800.00 

June  9, 1900,  amount  allotted 750.00 

3,873.65 
June  30, 1900,  amount  expended  during  fiscal  year 2,  752.89 

July  1, 1900,  balance  unexpended 1, 120.76 

July  1, 1900,  outstanding  liabilities 67.02 

July  1, 1900,  balance  available 1,053.74 


3  X. 

DEFENSES  OF  PUGET  SOUND,  WASHINGTON. 

OflBcer  in  charge,  Capt.  Harry  Taylor,  Corps  of  Engineers;  assist- 
ant, Lieut.  Meriwether  L.  Walker,  Corps  of  Engineers;  Division 
Engineer,  Col.  Samuel  M.  Mansfield,  Corps  of  Engineers. 

EmpUwements  for  four  10-inch  a/nd  two  12-incK  guns  on  nondisap- 
pearing  carriaaes, — At  the  beginning  of  the  year  these  emplacements 
were  practically  completed.  There  was  a  little  grading  to  be  dope  to 
smooth  off  the  slopes,  the  whitewashing  to  be  done,  the  metal  work  to 
be  painted,  and  the  electric-light  plant  to  be  put  in. 

During  the  year  nearly  all  of  the  whitewashing  and  painting  has 
been  done.  Some  of  the  rooms  having  proved  damp,  the  earth  abut- 
ting against  the  walls  through  which  the  moisture  came  was  excavated, 
the  outside  walls  cleaned,  plastered,  and  waterproofed  with  an  alum- 
and-lye  wash,  a  facing  of  hollow  brick  laid  against  the  wall,  and  the 
earth  refilled.    This  work  has  greatly  lessened  the  dampness. 

The  two  12-inch  guns  and  three  of  the  10-inch  guns  in  the  battery 
were  mounted  during  the  year  and  the  12-inch  ^ns  were  each  firwl 
three  rounds  with  full  service  charges.  The  firing  had  no  apparent 
effect  on  any  of  the  work  in  the  battery. 

The  cast-iron  gear  wheels  of  the  ammunition  winches  have  proved 
to  be  too  light  for  service  and  they  will  be  replaced  by  bronze  ones 
having  greater  strength. 

Money  8ta;tement, 

July  1,  1899,  balance  unexpended $1,178.19 

June  30,  1900,  amount  expended  during  fiscal  year 1,170.64 

Deposited  to  credit  of  Treasurer  of  the  United  States 7.56 

Emplacements  for  fou/r  lO-inch  gums  on  dtsappea/rvng  cwrriages. — ^At 
the  beginning  or  the  vear  these  emplacements  were  practicdly  com- 
pleted. With  funds  aUotted  f Or  preservation  and  repair  some  refilling 
was  done  along  the  front  of  the  emplacements  where  the  earth,  whieE 
was  loosely  fiUed  in  at  the  time  tne  emplacements  were  built,  had 
settled,  subsurface  drains  were  put  in  to  carry  away  the  water  from 
the  front  of  the  battery,  and  the  slopes  were  reseeded  where  necessary. 

This  battery  is  almost  perfectly  dry  throughout,  only  a  very  few 
slightly  damp  spots  having  developed. 

The  lighting  system  has  not  yet  been  put  in. 

The  funds  allotted  for  the  construction  of  these  emplacements  were 
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exhausted  prior  to  June  30,  1899,  and  the  funds  used  during  the 
fiscal  year  are  accounted  for  under  '^Preservation  and  Repair  of 
Fortifications." 

Erwpldcements  for  frve  lO-mch  wnd  two  l^-inch  guns  on  nondisap- 
pea/ring  carriages. — ^At  the  beginning  of  the  year  the  excavation  for 
the  concrete  work  had  been  imtde,  the  drainage  system  partly  put  in, 
the  foundations  of  the  entire  work  laid,  the  gun  platforms  partly  built, 
and  part  of  the  retaining  walls  built.  The  total  amount  of  concrete 
put  in  prior  to  the  beginning  of  the  year  was  5,526  cubic  yards. 

The  battery  was  completed  during  the  year,  with  the  exception  of 
a  small  amount  of  whitewashing  and  finishing  of  the  walls,  painting, 
and  general  cleaning  up.  During  the  year  the  principal  work  was 
grading  in  front  of  flie  battery,  wmch  was  done  by  contract,  and  plac- 
ing concrete,  which  was  done  by  hired  labor.  There  were  43,560 
cubic  yards  of  grading  done  at  a  cost  of  27  cents  per  cubic  yard,  and 
11,783  cubic  yards  of  concrete  placed.  The  concrete  was  of  three 
grades  according  to  the  use  to  be  made  of  it.  No.  1  concrete  con- 
sisted of  1  part  cement,  2  parts  sand,  and  4  parts  gravel;  No.  2 
concrete,  1  part  cement,  3  parts  sand,  and  6  parts  gravel,  and  No.  3 
concrete,  1  part  cement,  4  parts  sand,  and  8  parts  gravel.  No.  1  was 
used  only  for  pavements  and  steps,  No.  2  for  the  gun  platforms,  and 
No.  3  for  the  tttlance  of  the  work.  The  average  cost  of  No.  1  concrete 
was  $1,295  per  square  yard,  laid  3i  inches  thick;  of  No.  2  was  $5,966 
per  cubic  yard,  and  of  No.  3  $5,282,  every  expense  connected  with  the 
concrete,  including  the  forms,  being  included,  except  the  first  cost  of 
the  plant.  The  pmnt  used  on  this  work  was  shown  by  drawings  and 
photographs  in  the  Annual  Report  for  1899. 

The  cost  of  this  work  was  increased  by  the  long  haul  up  the  high 
bluff  upon  which  the  work  is  situated.  No  trouble  was  experienced 
with  the  foundations.  Tile  drains  are  laid  around  the  outside  of  the 
bottom  of  all  concrete  work  skgainst  which  earth  is  filled,  and  all  such 
walls  are  waterproofed  with  an  alum-and-lye  solution.  As  far  as  can 
be  detected  the  oattery  is  absolutely  dry. 

Details  in  regard  to  this  battery  are  given  under  site  No.  3  in  the 
report  of  Lieut.  M.  L.  Walker,  Corps  of  Engineers,  which  follows: 

Money  siMemeftU, 

Jnly  \  1S99,  balance  unexpended $48,537.67 

Allotted  since 35,000.00 

83,537.57 
June  30,  1900,  amount  expended  daring  fiscal  year 72,104.30 

July  1,  1900,  balance  unexpended 11,433.27 

July  1,  1900,  outstanding  liabilities .1,766.92 

July  1,  1900,  balance  available 9,667.35 

ConJiT(ui^  in  force  during  year. 

Name  of  contractor:  Samuel  Hadlock. 
Date  of  contract:  October  31,  1898. 
Date  of  approval:  December  9,  1898. 
Date  of  commencement:  November  1,  1898. 
Date  of  completion:  November  30,  1899. 
Contract  com|>leted:  November  10,  1899. 
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Name  of  contractor:  Hale  &  Smith  Company. 

Date  of  contract:  July  31,  1899. 

Date  of  approval:  August  12,  1899. 

Date  of  commencement:  August  22,  1899. 

Date  of  completion:  March  11,  1900. 

Extended  to  April  11,  1900. 

Contract  completed:  April  11,  1900. 

Ahrtract  of  propoMls  received  by  Capt.  Harry  Taylor,  Corps  of  Engineers,  United  SUOa 
Army,  xn  response  to  advertisement  dated  June  97,  1899,  for  13S,000  cubic  yards  of 
excavating;  opened  July  17,  1899, 


No. 


Name  and  addren  of  bidder. 


Quanti- 
tiet. 


Separate  lots. 


Bid.  Amount. 


If  awarded  botli  lota. 


Bid.   AmoantJ  TotaL 


Hale  A  Smith  Co.,  Portland,  Oreg.:  ^ 

LotM 

LotO 

Rydfltrom  &  Qoerig,  Seattle,  Wash.: 

LotM 

LotG 

Caacade  Constmction  Co.,  Portland,  Oreg.: . . 

LotM 

LotG 

Peter  M.  Coyne,  Port  Townsend,  Wash.: 

LotM 

LotO 

C.  P.  Church,  Portland,  Oreg.: 

LotM 

LotG 

E.  C.  Mcdanahan  and  Dennis  Conroy,  Seat- 
tle, Wash.: 

LotM 

LotG 


Cub.  yds. 
70,000 
62,000 

70,000 
62,000 

70,000  , 
62,000  I 

70,000  I 
62,000 

70,000 
62.000  I 


70,000  ! 
62,000 


4S 
88 

47* 
32* 

47 
86 

80 
27* 


190,100 
23,560 

88,250 
20,150 

82,900 
22,820 

21,000 
17,050 


42,000 
22,940 


87 
87 


451 
80  ' 


•18,900  ^ 
16,740  1* 

25,900 
22,»40 

81,500 
18,600 

82,900 
22,820 

21,000 
15,500  I 


41.800 
22,320 


50,100 


1  Beoommended. 

Mortar  battery  No.  1. — At  the  beginning  of  the  year  this  battery 
was  practically  completed.  With  funds  aUotted  for  preservation  and 
repair  and  the  small  balance  on  hand  at  the  beginning  of  the  year,  the 
slopes  which  had  washed  during  the  heavy  winter  rams  were  repaired 
as  well  as  possible,  and  drains  made  so  as  to  prevent  future  washing. 
The  slopes  of  this  battery  have  now  become  settled  so  that  they  can  be 
thoroughly  repaired  and  given  true  grades,  with  some  prospect  of 
remaining  in  shape. 

This  battery  is  almost  perfectly  dry  throughout,  only  one  slightly 
damp  spot  showing  anywhere.  Tlie  roofs  of  all  rooms  and  passages 
are  covered  with  asphalt  and  the  entire  walls  are  protected  by  an  out- 
side layer  of  hollow  brick. 

The  lighting  system  has  not  yet  been  put  in. 


Money  sta^tement. 


July  1, 1809,  balance  unexpended. 
Allotted  since 


$897.75 


June  30, 1900,  amount  expended  during  fiscal  year. 


905.03 
896.51 


Deposited  to  credit  of  Treasurer  United  States 8.52 

Mortar  hattery  No.  2. — At  the  beginning  of  the  year  the  plans  for 
this  battery  had  been  prepared  and  approved,  and  advertisements  for 
the  excavation  had  been  issued,  but  no  work  had  been  done.  The  bat- 
tery has  been  practically  completed.  At  the  end  of  the  year  the  only 
work  remaining  to  be  done  is  putting  up  the  trolleys,  finishing  up  the 
ements,  whitewashing  and  painting,  putting  in  tne  electric-Iightiiig 
''^•n,  and  general  cleaning  up.     During  the  year  65,861  cubic  yardt 
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of  excavation  were  made  under  contract,  22,926  cubic  yards  of  back 
fill  made  under  informal  agreement,  and  10,290  cubic  yards  of  con- 
crete laid  by  day  labor.  The  foundations  of  this  battery  are  in  hard- 
Ean  and  are  thoroughly  drained  by  tile  drains;  the  walls  are  protected 
y  a  layer  of  hollow  brick  wherever  they  come  in  contact  witii  the 
earth,  and  the  roofs  of  all  rooms  and  passages  covered  with  earth  are 
protected  by  asphalt.    The  battery  is  perfectly  dry  throughout. 

Details  in  regard  to  this  batteiy  are  given  under  site  No.  3  in  the 
report  of  Lieut.  L.  M.  Walker,  Corps  of  Engineers,  which  is  hereto 
appended. 

Money  stcutefment, 

July  1, 18W,  balance  unexpended $166,903.61 

June  30,  IQCiO,  amount  expended  daring  fisod  year 163,944.38 

July  1, 1900, balance  unexpended 2,969.13 

July  1, 1900,  outstanding  liabilities $1,666.18 

July  1, 1900,  amount  covered  by  uncompleted  contracts 830. 43 

2,396.61 

July  1, 1900,  balance  available •... 


662.62 


Cbnfrocte  in  force  during  year. 


Name  of  contractor:  J.  B.  C.  Lockwood. 
Date  of  contract:  June  22, 1899. 
Date  of  approval:  July  6, 1899. 
Date  of  conunencement:  July  6, 1899. 
Date  of  completion:  August  19, 1899. 
Contract  completed:  August  19, 1899. 

Name  of  contractor:  Hale  &  Smith  Company. 
Date  of  contract:  July  31, 1899. 
Date  of  approval:  August  12, 1899. 
Date  of  commencement:  August  22, 1899. 
Date  of  completion:  November  11, 1899. 
Extended  to  December  11,1899. 
Further  extended  to  January  16,  1900. 
Contract  completed:  January  16, 1900. 

Name  of  contractor:  Pacific  Bridge  Company. 

Date  of  contract:  October  31, 1899. 

Date  of  approval:  November  16, 1899. 

Date  of  commencement:  as  required  by  Engineer  Officer  in  charge. 

Date  of  completion:  December  31, 1900. 

Ah8tra4i  of  proposals  received  by  Capt,  Harry  Taylor ^  Corps  of  Engineers,  United  States 
Army,  %n  response  to  advertisement  dated  September  11,  1899,  forfwrnxshing  sand  and 
gravel  or  broken  stone;  opened  September  fff,  1899. 


^- 

1.  Pacific  Bridge  Go., 
Seattle,  Wash. 

2.  Smith,  Wakefield  <Sc 
David,  Seattie,  Wash. 

8.  Rydstrom 
<&Goeriff,Ta- 
coma,wa8h. 

Itema. 

Separate 
iC^. 

If  awarded 

contract  for 

all. 

Separate 
items. 

If  awarded 

contract  for 

aU. 

If  awarded 

contract  for 

all. 

i 

*i 

i 

1 

t 

§ 
1 

i 

*s 

i 

1 

Sand 

Ou,y<U. 
10,000 

700 

20,000 

SI.  25 
.80 
.80 

$12; 600 
660 

10.65 

S5,600 

885 

11,000 

10.98 

1.00 

.98 

99,800 

700 

18,600 

10.98 
.98 
.98 

99,800 

651 

18,600 

•0.68 
.68 
.68 

S6,800 

Small  gravel  or  bro- 
ken stone 

476 

Large  gravel  or  bro- 
ken stone 

16,000      .65 

18,600 

Total 

16,885 

28,551 

20,876 
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Empl/icements  for  three  8- inch  gims  on  cUsappewrm^  carriages. — 
Plans  of  this  battery  were  prepared  and  approved,  and  work  com- 
menced during  the  year.  A  wharf  with  sana  and  gravel  bunkers  was 
built  by  contract,  and  a  contract  made  for  clearing  the  site  of  the 
battery  and  making  the  excavation.  The  clearing  h^  been  completed 
and  the  excavation  about  four-fifths  completed;  a  tramway  from  the 
wharf  to  the  site  of  the  battery  located,  and  the  grading  done  by  hired 
labor.  Part  of  the  plant  for  carrying  on  the  work  is  on  the  ground. 
The  cement  for  the  concrete  has  been  purchased  and  part  of  it  received, 
the  steel  roof  beams  purchased  and  received,  ana  much  other  pre- 
liminary work  done.  The  battery  will  be  completed  about  January  1, 
1901.  Details  of  this  work  are  given  under  site  No.  4,  in  Lieateiiant 
Walker's  report,  hereto  appended. 

Money  stateTnervt. 

June  30,  1900,  amount  allotted $103,000.00 

June  30, 1900,  amount  expended  during  fiscal  year 43,299.27 

July  1, 1900,  balance  unexpended 59,700.73 

July  1,  1900,  outstanding  liabilities 16,333.29 

July  1, 1900,  amount  covered  by  uncompleted  contracts 12, 354. 17 

18,687.46 

July  1,  1900,  balance  available 41,013.27 

ConiTactB  in  force  during  year. 

Name  of  contractor:  Pacific  Bridee  Co9ipany. 

Date  of  contract:  October  31,  1899. 

Date  of  approval:  November  16,  1899. 

Date  of  commencement:  As  required  bv  Engineer  Officer  in  charge. 

Date  of  completion:  December  31,  1900. 

Name  of  contractor:  W.  F.  Nelson. 
Date  of  contract:  April  9, 1900. 
Date  of  approval:  April  19,  1900. 
Date  of  commencement:  May  3,  1900. 
Date  of  completion:  August  3, 1900. 

Abstract  of  proposals  received  by  Oapt,  Harry  Taylory  Corps  of  Engineers,  United  SMes 
Army,  xn  response  to  advertisement  dated  Fwruary  26, 1900,  for  clearing  and  exoavatiHg; 
opened  March  19,  1900, 


Aptlclee. 

Quan- 
tttlee. 

1.  W.  P.  Nelson. 
Seattle.  Wash. 

2.  J.A.BaUey, 
Seattle,  Wash. 

3.HomceA.Mid- 
daugh,  Seattle, 

4.  Hale&Smith 

Co.,  Portland, 

Oreg. 

Bid. 

Amount 

Bid. 

Amount. 

Bid. 

Amount 

Bid. 

Amount 

Clearing acres.. 

Cord  wood... cords.. 
Bxcayation.cu.  yds. . 

5 

76 

17,600 

1186.00 

2.26 

.89 

I92S.00 

168.76 

6,826.00 

$60.00 
1.40 
.66 

1760 

106 

11,876 

1200.00 

2.00 

.96 

11,000 

150 

17,160 

$100.00 

1.00 

.60 

1900 

75 
8.750 

Total 

7,918.76 

11,780 

18,800 

9.83J 

Efndpacefmervts  for  two  S-mch  ra/pid-ji/re  gwa%^  Brown  segmental  pat- 
tern^ on  na/vy  momvts. — Plans  were  prepared  for  a  battery  of  two 
6-inch  guns  on  disappearing  carriages,  ana  part  of  the  plant  purchased 
and  other  preliminary  work  done  ana  arrangements  made  for  carry- 
ing on  the  work.  The  plans  prepared  will  require  material  modifica- 
ion  to  adapt  them  to  tne  new  style  of  mount,  and,  as  no  inf ormation 
t  hand  m  regard  to  the  requirements  of  the  mounts,  notiiing  has 
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been  done  toward  such  modification.     No  work  has  been  done  and 
none  can  be  done  until  the  plans  are  received. 

Money  statefmerd, 

July  1,  18W,  balance  unexpended $1,604.87 

Allotted  since.-- 15,000.00 

16,604.87 
June  30,  1900,  amount  expended  during  fiscal  year 511.36 

Julyl,  1900,  balance  unexpended  and  available 16,093.51 

EmjplacemefrvtsfoT  6-mch  rapidrfire  gv/aa  on  hdUmced-piUar  TnourUs. — 
There  are  two  emplacements  at  each  sites  1, 2,  and  3.  The  two  emplace- 
ments at  each  sites  1  and  3  were  completed  during  the  year  as  far  as 
practicable  until  the  mounts  are  received.  On  account  of  the  exhaus- 
tion of  the  funds  when  work  was  in  progress  at  site  No.  2,  work  on 
this  battery  was  suspended  before  the  nattery  was  completed,  and  for 
economical  reasons  was  not  resumed  after  a  new  allotment  was  made. 
The  battery  can  be  completed  in  a  short  time  when  work  is  resumed. 
The  two  emplacements  at  each  site  are  identical  in  plan,  but  the  bat- 
tery at  site  No.  2  will  cost  about  twice  as  much  as  that  at  site  No.  3. 
This  is  accounted  for  partly  by  the  inaccessible  location  at  site  No. 
3  and  partly  by  the  fact  that  at  site  No.  3  a  skilled  force,  which  had 
been  employed  in  the  construction  of  the  10-inch  and  12-inch  gun  bat- 
tery and  the  mortar  battery  at  that  site  was  available,  as  was  also  the 
plant  which  had  been  used.  The  work  at  site  No.  2  suffered  many 
vexatious  delays,  which  also  added  to  the  cost. 

Details  in  regard  to  these  batteries  are  given  in  Lieutenant  Walker's 
report,  hereto  appended,  under  the  respective  sites. 

Money  statements, 

8ITB  NO.  1. 

July  1,1899, balance  unexpended $10,000.00 

Allotted  since 3,000.00 

13,000.00 
Jane  30, 1900,  amonnt  expended  during  fiscal  year 12,516.07 

July  1,1900,  balance  unexpended 483.93 

July  1, 1900,  amount  covei«d  by  uncompleted  contracts i. 204.27 

July  1, 1900,  balance  available • 279.66 

8ITB  NO.  2. 

July  1,1899,  balance  unexpended $9,021.76 

Allotted  since 6,850.00 

15,871.76 
June  30, 1900,  amount  expended  daring  fiscal  year 12,022.58 

July  1, 1900,  balance  unexpended  and  available 3,849.18 

SCTB  NO.  3. 

July  1, 1899, balance  unexpended $9,869.27 

June  30, 1900, amount  expended  during  fiscal  year 5,930.17 

July  1,1900,  balance  unexpended 3,929.10 

July  1, 1900,  amount  covered  by  uncompleted  contracts 56.03 

July  1,1900,  balance  available 3,873.07 
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Oofitrcu^t  in  force  during  year. 

SITES  1   AND  3. 

Name  of  contractor:  Pacific  Bridge  Company. 

Date  of  contract:  October  31,  1899. 

Date  of  approval:  November  16,  1899. 

Date  of  commencement:  As  required  bj  Engineer  Officer  in  chaige. 

Date  of  completion:  December  31,  1900. 

ErrvplacemenU  for  three  S-inch  ramd-fire  guns^  Brcwn  segmerdd 
pattern^  on  navy  mownts. — ^Plans  ana  estimates  were  prepared  and 
approved  for  this  battery  and  an  allotment  made  for  the  constmctiOD 
of  two  of  the  emplacements.  The  materials  for  use  in  the  construction 
of  this  battery  were  nearly  all  purchased  and  other  preparations 
made  for  carrying  on  the  work,  but  no  construction  work  was  done. 
The  two  emplacements  for  which  an  allotment  has  been  made  will  be 
completed  during  the  coming  fiscal  year. 

Money  statement. 

June  30, 1900, amount  allotted $16,000.00 

June  30, 1900,  amount  expended  during  fiscal  year 627.56 

July  1,1900,  balance  unexpended 15, 372.44 

July  1, 1900,  outstanding  liabilities 136.80 

July  1, 1900,  balance  available 15,2^.64 

OyntnjLd  in  force  during  year. 

Name  of  contractor:  Fadfic  Bridge  Company. 

Date  of  contract:  October  31, 18^. 

Date  of  approval:  November  16, 1899. 

Date  of  commencement:  As  required  by  Engineer  Officer  in  chaige.  . 

Date  of  completion:  December  31, 1900. 

Emplacements  for  IB-pounder  rapid-fire  guns  on  halanced^piO^ 
mownts. — Plans  and  estimates  were  pref^red  and  approved  and  allot- 
ments made  for  two  emplacements  each  at  sites  4  and  5.  The 
materials  for  use  in  the  construction  of  these  emplacements  were 
nearly  all  purchased  and  other  preparations  made  for  carrying  on  the 
work,  but  no  construction  work  was  done.  These  emplacements  will 
all  be  completed  during  the  coming  fiscal  year. 

Plans  and  estimates  were  prepared  for  four  additional  emplacemente 
at  site  No.  4. 

Money  statements, 

SFTB  NO.  4. 

June  30, 1900,  amount  allotted $8,600.00 

June  30, 1900, amount  expended  during  fiscal  year 187.S4 

July  1, 1900,  balance  unexpended 6,312.16 

July  1, 1900, outstanding  liabilitiea 138.80 

July  1, 1900,  balance  avdlable 8,175.36 

SITE  NO.   5. 

June  30, 1900,  amount  allotted $8,600.00 

June  30, 1900,  amount  expended  during  fiscal  year 187. 84 

July  1, 1900,  balance  unexpended 8,312.16 

July  1, 1900,  outstanding  liabUitiefl 136.80 

July  1, 1900,  balance  available 8,176.36 
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Armarrhent — ^At  the  beginning  of  the  year  three  10-inch  and  two 
12-inch  nondisappearin^  gun  carriages,  and  sixteen  12-inch  mortar 
carriages  had  been  receivSi  and  mounted,  and  three  10-inch  and  two 
12-inch  guns,  and  four  10-inch  disappearing  carriages  received.  Dur- 
ing the  year  there  were  received  six  10-inch  guns,  thirty-two  12-inch 
mortars,  one  12-inch  and  five  10-inch  nondisappearing  gun  carriages, 
and  twelve  12-inch  mortar  carriages.  Two  12-inch  and  three  lO-mch 
guns  were  mounted  on  nondisappearing  carriages,  three  10-inch  guns 
on  disappearing  carriages,  and  twelve  mortars  on  their  carriages.  One 
12-inch  and  four  10-inch  nondisappearing  carriages,  four  10-inch  dis- 
appearing carriages,  and  four  12-inch  mortar  carriages  were  mounted. 
One  10-inch  nondisappearing  gun  carriage  and  eight  12-inch  mortar 
carriages  were  partly  mounted.  Six  12-inch  mortars  were  transferred 
to  the  emplacements  ready  for  mounting.  Two  12-inch  and  three 
10-inch  guns  mounted  on  nondisappearing  carriages,  three  10-inch  guns 
mounted  on  disappearing  carriages,  twelve  12-inch  mortars  mounted, 
two  10-inch  guns  not  mounted,  K>ur  12-inch  mortars  not  mounted,  one 
10-inch  disappearing  gun  carriage  mounted,  one  10-inch  nondisappear- 
ing carriage  partially  mounted,  and  four  mortar  carriages  mounted 
were  tumSi  over  to  the  artillery  garrisons  during  the  year.  Since 
the  above  ordnance  was  turned  over,  the  artillery  has  mounted  one 
10-inch  gun  on  disappearing  carriage  and  four  mortars. 

Money  staterrbervt, 

July  1,  1S99,  balance  unexpended $10,660.22 

Allotted  since 5,000.00 

15,660.22 
June  30,  1900,  amount  expended  during  fiscal  year 11,914.21 

July  1,  1900,  balance  unexpended 3,746.01 

July  1,  1900,  outstanding  liabilities 2.55 

July  1,  1900,  balance  available 3,743.46 

Cable  ta/nk  and  torpedo  storehouse. — Plans  for  a  storehouse  for  storing 
torpedo  material  were  prepared  and  approved,  a  contract  let  for  the 
construction  of  the  house,  and  the  builaing  partially  completed.  This 
building  will  be  completed  early  in  the  fsill,  and  the  material  on  hand 
transferred  to  it. 

A  storage  tank  for  the  cable  on  hand  was  prepared  during  the  pre- 
ceding fiscal  year  by  throwing  a  dam  across  a  small  creek.  This  was 
intended  as  a  temporary  expedient  for  quickly  caring  for  the  cable, 
but  it  serves  the  purpose  that  a  more  expensive  tank  might.  At  some 
future  time  it  may  be  necessary  to  roof  it  over. 

Money  statements. 

8T0BSH0UBB. 

June  30,  1900,  amount  allotted $9,000.00 

June  30,  1900,  amount  expended  during  fiscal  year 2,576.84 

July  1,  1900,  balance  unexpended 6,423.16 

July  1,  1900,  amount  covered  by  uncomplete  contracts 5,143.89 

July  1,  1900,  balance  available 1,279,27 

CABLE  TANK. 

July  1,  1899,  balance  unexpended $194.37 

Jane  30,  1900,  amount  expended  during  fiscal  year 194. 37 
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Oontractx  in  force  during  year. 

8T0RBHOUBB. 

Name  of  contractor:  Pftcific  Bridffe  Company. 

Date  of  contract:  October  31,  IS99, 

Date  of  approval:  November  16,  1899. 

Date  of  commencement:  As  required  by  Engineer  Officer  in  chai^ge. 

Date  of  completion:  December  31,  1900. 

Name  of  contractor:  M.  J.  Carkeek. 

Date  of  contract:  March  19,  1900. 
Date  of  approval:  March  31,  1900. 
Date  of  commencement:  April  19,  1900. 
Date  of  completion:  Angost  19,  1900. 

AbBtrad  of  proposais  received  by  Oapt,  Rcmry  TayloTy  Corps  of  Engineers,  United  8Uia 
Army,  %n  response  to  advertisement  dated  January  94, 1900,  for  constructing  a  eomerek 
and  brick  storehouse,  opened  February  2S,  1900, 


Name  of  bidder. 

Foi^ 

Amoiml 

M.J.  Carkeek 

16,89 

Preservation  <md  repair  ofjfortifications. — With  allotmeiits  made  for 
the  purpose  the  batteries  at  sites  1  and  2  were  cared  for,  slopes  which 
had  washed  during  the  winter  were  worked  over,  roads  improved, 
whitewashing  and  painting  done,  and  other  miscellaneous  work  done. 

With  an  allotment  made  for  the  purpose  some  of  the  rooms  of  the 
battery  at  site  1  were  waterproof edj  as  reported  above  under  emplace- 
ments for  four  10-inch  and  two  12-inch  guns. 

Allotments  were  made  in  June,  1900,  for  additional  miscellaneoas 
repairs  of  the  batteries  at  sites  1  and  2,  and  for  the  preservation  and 
repair  of  the  torpedo  material  on  hand. 

Money  statements, 

STTB  NO.  1. 

Jnly  1, 1899,  balance  unexpended $l,00a00 

Jane  30, 1900, amount  expended  daring  fiscal  year 1,000.00 

STTE  NO.  1  (wATKRPEOOFING). 

June  30, 1900,  amount  allotted $300.00 

June  30, 1900, amount  expended  during  fiscal  year 300.00 

STTB  NO.  1  (mIBCKLLANBOITB  BEPAIBS). 

June  30, 1900,  amount  allotted $2,200.00 

July  1, 1900,  amount  available 2,20aOO 

STTB  NO.  2. 

July  1, 1899,  balance  unexpended $1,000.00 

June  30, 190O,  amount  expended  during  fiscal  year 1,000.00 

STTB  NO.  2  (miscellaneous  REPAIBS). 

June  30, 1900,  amount  allotted $l,30a00 

July  1, 1900, amount  available - I,30a00 

STTE  NO.  4  (cake,  ETC.,  OP  TORPEDO  MATERIAL). 

June  30, 1900,  amount  allotted $l,O0a00 

July  1, 1900,  amount  available I,00a00 
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Road  hettennent^  retrlmmlng  and  regrading  slopes^  and  for  planting 
a  windrhreak  at  lO-i/nch  and  l^-vnch  gum  battery  at  »ite  No,  1, — An  allot- 
ment was  made  in  June.  1900,  for  the  purpose  above  specified.  No 
work  was  done  under  tnis  allotment  before  the  end  of  the  year.  It 
will  be  completed  early  in  the  fall. 

Money  staternent. 

June  30, 1900,  amonnt  allotted $6,000.00 

July  1, 1900,  amount  available 5,000.00 

Hood  constructum  and  retrimmmg  and  regrading  slopes  of  morta/r 
battery  No.  1. — An  allotment  was  msule  in  June,  1900,  for  the  purpose 
above  specified.  No  work  was  done  before  the  end  of  the  year.  This 
work  will  be  completed  early  in  the  fall. 

Money  statemeni, 

June  30, 1900,  amount  allotted $3,700.00 

July  1, 1900,  amount  available 3,700.00 

Clea/rvng^  grvhbmg^  gradmig^  and  seedvnjg  eertam  a/reas  at  site  No,  1. — 
An  allotment  was  miade  in  June,  1900,  for  the  work  as  above  specified, 
in  accordance  with  the  recommendations  of  a  board  of  oflScers.  No 
work  was  done  before  the  end  of  the  year.  The  work  will  be  com- 
pleted early  in  the  fall. 

Money  statement. 

June  30, 1900,  amount  allotted $2,934.00 

July  1, 1900,  amount  available 2,934.00 

Fi/re  commanderf?  stations. — Estimates  were  submitted  and  allotments 
made  for  fire  commanders'  stations  at  each  sites  1,  2,  and  3.  No  con- 
struction work  was  undertaken  during  the  year.  Some  additional 
working  drawings  will  have  to  be  prepared.  These  will  be  completed 
and  the  work  done  early  in  the  fall. 

Money  statements. 

SITE  NO.  1. 

June  30,  1900,  amount  allotted $4,946.00 

July  1,  1900,  amount  available 4,946.00 

BITS  NO.  2. 

June  30,  1900,  amount  allotted $2,370.00 

July  1,  1900,  amount  available 2,370.00 

SITE  NO.  3. 

June  30,  1900,  amount  allotted $5,000.00 

July  1,  1900,  amount  available 5,000.00 

New  Ught'hame  station  at  Admi/rdlty  Head^  Wash. — ^The  act  of 
March  3,  1899,  making  appropriation  for  fortifications  authorized  an 
expenditure  of  not  to  exceea  $8,000  from  the  funds  appropriated  bjr 
that  act  for  moving  or  reconstructing  the  li^ht-house  station  at  Admi- 
ralty Head,  Wash.  The  old  light-house  being  unfit  for  moving,  plans 
and  specifications  for  a  new  station  were  prepared  by  the  Light-House 
Department.  These  plans  and  specifications  were  turned  over  to  the 
Engineer  Department  and  an  allotment  made  for  the  work. 
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Money  %tatenient, 

June  30,  1900,  amoont  allotted $8,000.00 

July  1,  1900,  amount  available 8,OOaOO 

Supplies  far  coast  defenses, — Under  authority  of  the  act  of  May  25, 
1900,  an  allotment  was  made  for  the  purchase  of  approved  supplies  for 
the  artillery  garrisons.  No  requisitions  were  received  before  the  end 
of  the  year. 

Money  stdtement. 

June  30, 1900,  amount  allotted $500.00 

July  1, 1900,  amount  available 500.00 

Construction  of  sted-KvU  tug, — Under  authority  granted  March  10, 
1898,  a  contract  had  been  made  during  the  preceding  fiscal  vear  for  a 
steel-hull  tug  for  use  in  connection  with  the  river  and  harbor  works 
and  works  of  defense  in  the  district  The  tug  was  completed  and 
accepted  early  in  the  year  and  has  since  been  in  service.  Tnis  tug  has 
been  of  very  great  service  in  facilitating  and  cheapening  the  construc- 
tion work  carried  on  since  she  was  built,  as  shown  by  the  work  at  site 
No.  3  and  the  bar  survey  at  Grays  Harbor  made  during  June,  1900. 
At  site  No.  3  a  gun  battery  was  constructed  with  sand  and  gravel  for 
the  concrete,  delivered  by  contract  at  the  Government  wharf.  These 
materials  were  delivered  on  small  scows  and  frequently  at  times  when 
it  was  inconvenient  to  unload  them,  and  during  the  entire  time  the 
supply  was  irregular  and  uncertain,  causing  annoying  delays  to  the 
work.  A  mortar  battery  was  afterwards  constructed  at  the  same  site. 
The  sand  and  gravel  for  the  concrete  for  this  battery  were  delivered 
on  Government  scows  at  the  contractor's  wharf  and  the  towing  done 
by  the  Government  tug.  The  mixing  of  the  concrete  for  the  two  bat- 
teries was  done  by  the  same  plant,  but  the  haul  from  the  mixing  plant  to 
the  mortar  battery  was  longer  than  to  the  gun  battery,  and  the  method 
of  hauling  not  quite  so  economical.  But  comparing  the  best  month's 
work  on  flie  gun  battery  with  the  best  month's  work  on  the  mortar 
battery,  a  saving  of  64  cents  per  cubic  yard  is  shown  in  favor  of  the 
mortar  battery.  The  expenses  for  the  tug  for  the  time  are  charged 
against  the  mortar  batterv,  and  the  saving  is  over  and  above  these 
expenses.  The  saving  is  due  to  the  larger  scows  on  which  the  material 
was  brought,  making  them  more  economical  to  unload,  and  to  the 
regularity  and  certainty  of  the  supply,  enabling  plans  to  be  made 
ahead  as  to  the  amount  of  work  to  oe  done.  In  June,  1900,  the  tug 
was  used  for  making  a  survey  of  the  bar  at  Grays  Harbor.  Two  years 
ago  a  tug  was  hired  for  this  purpose  at  a  rate  of  $100  per  day,  the  same 
having  to  be  paid  whether  the  tug  was  actually  used  or  not.  The  tug, 
although  the  best  adapted  to  the  purpose  of  any  that  could  be  hired, 
was  not  very  satisfactory.  This  year  a  much  more  satisfactory  sur- 
vey was  made  in  much  less  time.  The  tug  has  also  been  used  in 
inspecting  the  various  works  on  Puget  Sound,  her  use  enabling  the 
same  inspections  to  be  made  in  one  day  that  took  three  days  to  make 
without  her. 

Money  sta;bemeyd. 

July  1, 1899, balance  unexpended $15,467.50 

June  30, 1900,  amount  expended  during  fiscal  year 15,457.(0 
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Sites. — Condemnation  proceedings  for  the  purpose  of  acquiring  title 
to  sites  4  and  5  had  been  held  during  the  preceding  3^ear,  but  the  title 
had  not  been  passed  to  the  United  States  at  the  beginning  of  the  year, 
lie  necessary  legal  proceedings  were  completed,  tne  title  passed,  and 
the  amount  of  the  award  paid  into  court  during  the  year. 

Money  statement, 

June  30,  1900,  amount  allotted $38,600.00 

June  30,  1900,  amount  expended  during  fiscal  year 37,978.70 

June  30,  1900,  deposited  to  credit  of  Treasurer  United  States 621. 30 

BBPOBT  OF  LIKUT.  M.  L.  WALKEB,  CORPS  OF  BNOINESB8. 
SITE  NO.  1. 

EmpUicements  for  four  lOdnch  and  two  IfS-inch  guns  on  noridiMppmrina  carnages, — ^This 
work  was  done  under  contract  by  the  Pacific  Bridge  Company,  of  Portland  and  San 
Francisco.     Date  of  contract,  JulV  28,  1897.     Contract  completed,  March  28,  1899. 

Owing  to  dampness  in  many  of  the  rooms  and  galleries,  much  interior  wall  finish- 
ing and  all  whitewashing  of  walls  and  painting  of  metal  work  had  to  be  deferred. 

As  proposed  in  the  last  annual  report,  the  earth  was  removed  from  the  face  of  the 
wall  m  front  of  all  magazines  and  shell  rooms.  This  wall  was  plastered  smoothly, 
waterproofed  with  a  solution  of  l;^e,  idum,  and  cement,  and  then  a  course  of  hollow 
brick  was  placed  against  it,  draining  into  the  tile  pipe  around  the  foundations.  The 
earth  was  then  replaced  and  thoroughly  rammed  down.  The  dampness  has  not 
entirely  disappeared,  but  the  condition  of  all  rooms  except  five  improved  so  that 
finishing,  pamting,  and  whitewashing  were  completed.  The  excepted  five  rooms 
give  pronuse  of  ultimate  improvement. 

In  the  original  project  no  pro\i8ion  was  made  for  other  than  a  dirt  road  in  rear  of 
battery.  Owing  to  the  character  of  the  material  and  the  excessive  dampness  it  was 
found  necessary  to  ask  for  an  allotment  for  a  gravel  road wa}[  and  also  for  trimming  up 
the  slo^  where  they  have  washed  badly.  This  money  is  now  available,  and  the 
work  will  be  done  beiore  the  next  rainy  season. 

The  cast-iron  g^r  wheels  of  the  winches  of  the  ammunition  lifts  having  proved 
unequal  to  even  light  service,  allotment  was  asked  and  made  to  replace  them  with 
bronze  wheels.  This  will  be  done  in  the  near  future.  The  bronze  hinge  pins  of  the 
steel  doors  also  proved  defective  and  there  is  now  money  allotted  for  replacing  them 
with  steel  pins,  which  will  be  done. 

Plans  and  estimates' for  lighting  this  battery  electrically  were  submitted  during  the 
year.  The  plant— oil  engme  and  dynamo — is  duplicated  and  contained  entirely 
within  the  battery.    No  storage  battery  is  used. 

There  are  twelve  rooms  in  this  batteir  having  earth  overhead,  and  these  have 
proved  exceedingly  dunp.  Allotment  of  $300  was  made  for  experiment  upon  one  of 
them.  The  earth  was  removed  to  the  foundations,  the  exterior  of  the  room  plastered 
smoothly,  and  waterproofed  with  a  solution  of  lye,  alum,  and  cement  Hollow 
brick  were  then  placed  over  the  entire  surface,  draining  into  the  tile  pipe  around  the 
foundations  and  the  back  fill  made.  The  room  is  now  comparatively  dry,  and  the 
experiment  promises  success. 

EmpUxcements  for  two  &dnch  rapid-fire  guns  on  halanced-pUlar  wiourrfa.— Although  allot- 
ment for  this  battery  was  made  on  November  28, 1898,  no  work  was  done  until  Jul>r  25, 
1899,  it  being  hoped  that  the  cylindrical  castings  to  be  set  in  the  platform  might 
arrive.  They  did  not,  however,  so  work  was  commenced  as  above,  and  was  done  by 
day  labor. 

A  small  wharf  was  constructed,  running  out  to  the  low-water  line,  and  upon  this 
all  materials  were  landed  and  the  concrete  was  mixed  by  hand.  From  the  wharf 
materials  were  hoisted  te  the  site  of  the  battery  by  means  of  a  stiff-leg  derrick  oper- 
ated by  a  le-horsepower  Lidgerwood  single-drum  engine.  Sand  and  gravel  were 
purchased  under  contract  and  delivered  by  the  Government  steamer  and  scows. 
Cement  for  this  work  was  furnished  from  an  excess  at  site  No.  3,  but  a  charge  for 
it  is  introduced  in  the  cost  of  the  concrete  te  make  the  information  complete. 

One  thousand  dollars  of  the  allotment  for  this  battery  was  used  for  the  purchase 
of  old  plant  from  the  contractors  at  ^ite  No.  2. 
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One  thousand  one  hundred  and  sixteen  and  four-tenths  cubic  yards  of  concrete 
were  placed,  at  an  average  itemized  and  total  cost  per  yard  as  follows: 

Sand  and  gravel $1. 432 

Cement 2.182 

Forms l.(m 

Mi  xing  and  placing 1. 431 

Plant  and  installation 1. 119 

Purchase  of  old  plant 0.896 

Superintendence 2. 124 

Total  cost  per  cubic  yard 10. 23S 

This  cost  per  cubic  yard  includes  all  items  for  labor  and  materials  which  are 
chargeable  against  concrete. 

The  original  estimate  for  this  battery  was  $12,000,  and  an  additional  allotnient  of 
$3,000  was  asked  for  and  obtained  December  16,  1899.  This  was  rendered  necessary 
by  large  advances  in  prices  of  all  materials  and  labor  and  by  delays  to  work,  owing 
to  difficulties  of  obtaining  steel  beams  and  of  supplying  concrete  materials  in  such 
an  exposed  location  during  the  winter  season. 

Only  whitewashing  wal%,  painting  metal  work  and  setting  castings  in  platforms 
remains  to  be  done  to  complete  this  oattery. 

It  is  the  intention,  should  there  be  sufficient  funds,  to  surface  the  roadway  in  rear 
of  the  battery  with  gravel. 

Provision  is  made  so  that,  if  desired,  this  battery  can  be  lighted  electrically  from 
the  plant  in  the  heavy  gun  emplacements. 

Work  was  discontinued  on  this  battery  March  31, 1900.  The  rooms  in  this  battery 
are  perfectly  dry. 

MounHng  guns  and  carriages. — ^The  remaining  10-inch  rifle  and  its  carriage  arrived 
during  the  year,  completing  the  emplacement  of  heavy  ordnance  for  the  completed 
work.  Three  of  the  10-inch  rifles  and  the  two  12-inch  rifles  were  removed  from  the 
beach  to  their  emplacements  bv  contract  with  the  San  Francisco  Bridge  Company, 
the  mounting  then  being  done  by  hired  labor.  All  carriages  were  landed  upon  tl^e 
wharf  about  IJ  miles  from  the  emplacements.  Arrangement  was  made  with  the 
Pacific  Bridge  Company,  whereby  we  loaded  and  unloaded  carriage  material,  and 
they  furnished  rolling  stock  and  did  the  hauling.  Under  this  agreement  all  <ar- 
riages  were  moved  to  the  emplacements.  Three  10-inch  and  two  12-inch  carriages 
have  been  completely  assembled,  and  the  base  ring  of  the  remaining  10-inch 
carriage  has  been  set.  Assembling  this  last  carriage  and  moving  and  moontiDg 
thereon  its  gun  were,  by  orders,  left  for  the  troops  to  accomplish.  A  be^tteryw 
troops  took  station  here  September  5,  1899,  and,  under  authority  from  the  Chief  of 
Engineers,  all  ordnance  property  was,  upon  February  2,  1900,  turned  over  to  the 
ordnance  officers  of  the  post. 

The  two  12-inch  rifles  which  were  in  a  fire  upon  the  beach  were  tested  by  the 
Ordnance  Department  May  17-19,  1900,  by  firing  from  each  three  solid  shot  with 
full  service  charge.  There  is  no  indication  that  they  were  at  all  damaged.  These 
guns  are  both  mounted  upon  altered  gun-lift  carriages. 

The  total  cost  of  movmg  and  mounting  the  guns  and  carriages  at  this  site  is  aB 
follows: 

Amount  paid  Pacific  Bridge  Company $284.00 

Amount  paid  San  Francisco  Bridge  Company 1,950.00 

Labor 3,177.02 

Tools,  supplies,  etc 800.91 

Total 6,211.93 

The  troops  are  now  engaged  in  assembling  the  remaining  10-inch  carriage  and 
mounting  thereon  its  gun. 

Podtion  finders. — Estimates  were  prepared  and  submitted  April  11,  1900,  for  erect- 
ing towers  for  position  finders  at  the  fire  commander's  and  battery  commander's  sta- 
tions for  this  post.  Allotment  was  made  for  the  fire  commander's  tower,  but  no 
work  has  yet  been  done.  Further  estimates  and  plans  for  two  battery  commanders' 
stations  have  been  ordered  submitted. 

Emplacements  for  sixteen  IS-inch  mortars, — During  spare  time  from  other  work  a 
survey  was  made  of  the  site  of  the  projecte<l  mortar  battery  at  this  place,  and  plans 
and  estimates  were  prepared.  These  were  forwarded  to  the  Chief  of  Engineers  June 
25,  1900. 
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Emplacementg  for  seven  KMnch  guns  on  disappearing  carriages. — Four  of  these  em- 
placements are  completed,  and  plans  and  estimates  for  the  remaining  three  were  for- 
warded to  the  Chief  of  Engineers  June  25,  1900. 

The  completed  emplacements  were  built,  under  contract  dated  August  24, 1897,  bjr 
Messrs.  Maney,  Goerig  &  Rydstrom.  Contract  was  completed  upon  December  15, 
1898. 

The  only  work  done  upon  these  emplacements  since  acceptance  from  the  contrac- 
tors is  some  whitewashing  and  painting,  and  trimming  up  and  seeding  of  slopes. 
This  was  all  done  during  the  preceding  fiscal  year. 

The  earth  roadway  here  having  proved  a  failure,  allotment  was  asked  and  obtained 
for  a  gravel  roadway.    This  work  will  be  done  before  the  next  rainy  season. 

The  cast-iron  gear  wheels  of  the  winches  for  the  ammunition  lifts  having  proved 
unequal  even  to  ught  service,  allotment  was  asked  and  obtained  to  replace  them  with 
bronze  wheels.    This  work  will  be  done  in  the  near  future. 

The  bronze  hinge  pins  of  the  steel  doors  also  proved  defective,  and  there  is  now 
money  allotted  for  replacing  them  with  steel  pins,  which  will  be  done. 

Plans  and  estimates  were  submitted  on  September  22, 1899^  for  lighting  electrically 
this  battery,  the  plant — oil  engine  and  dynamo — being  duphcated  and  entirely  con- 
tained within  the  battery.    No  storage  battery  is  to  be  used. 

The  omission  of  the  blast-proof  aprons  in  front  of  the  guns  was  authorized  by  the 
Chief  of  Engineers. 

The  rooms  in  this  battery  are  perfectly  dry. 

Emplacements  for  sixteen  l£4nch  mortars. — ^This  batterv  was  built,  under  contract 
dated  February  28,  1898,  by  Messrs.  Maney,  Goerig  &  Kydstrom,  and  the  contract 
was  completed  upon  March  14,  1899. 

Since  acceptance  this  battery  has  been  whitewashed  again  throughout  and  all 
metal  work  cleaned  and  given  another  coat  of  black  paint. 

Plans  and  estimates  were  submitted  during  the  year  for  trimming  and  seeding  the 
slopes,  constructing  a  gravel  roadway  in  rear,  replacing  bronze  hinge  pins  with  steel, 
and  for  a  duplicate  electric-hghtin^  plant.  Allotment  has  been  made  for  all  except 
the  electric  plant,  and  the  work  will  be  done  in  the  near  future.  This  battery  is  dry 
except  for  a  leaky  place  in  pit  No.  2,  and  it  is  hoped  that  this  can  be  traced  to  a 
defective  joint  in  the  water  pipe. 

Emplacements  f<yr  two  6-inch  rapid-fire  guns  on  balanced-jnUar  inaards. — Work  was 
delayed  upon  this  battery  on  account  of  nonarrival  of  cast-iron  cylinder  for  the  plat- 
form, but  was  finally  begun  August  12,  1899,  without  these  cylinders  having  arrived, 
and  was  done  by  day  labor. 

Gravel  and  sand  are  collected  from  the  beach,  conveyed  to  the  mixer  house,  and 
the  concrete  is  mixed  by  the  plant  purchased  from  Messrs.  Maney,  Groerig  &  Ryd- 
strom, and  which  was  used  by  them  for  the  two  preceding  works.  From  the  mixer 
the  concrete  is  conveyed  to  the  site  of  the  battery  in  bottom  dump-cars  drawn  by  a 
small  Porter  locomotive.  A  swinging  track  over  the  battery  allows  the  concrete  to 
be  deposited  in  any  desired  spot. 

This  work  has  been  subjected  to  many  vexatious  delays,  due  to  the  nonarrival  of 
steel  beams  and  accidents  to  the  plant,  and  is  hence  still  in  an  imcompleted  state, 
there  being  about  400  cubic  yards  of  concrete  still  to  go  in.  The  first  estimate  was 
for  $12,000.  Additional  allotments  are  $3,000  upon  December  16,  1899,  and  $3,850 
upon  April  19,  1900.  The  delays  and  advances  in  prices  of  labor  and  all  materials 
are  resjwnsible  for  increased  cost  Work  was  stopped  on  this  battery  March  15, 1900, 
on  account  of  lack  of  funds,  but  will  be  resumed  shortly  and  completed  before  Jan- 
uary 1,  1901,  with  the  funds  now  on  hand. 

Position  finders. — Estimates  were  prepared  and  forwarded  for  constructing  towers 
at  the  fire  commander's  and  battery  commanders'  stations  and  allotment  made  for 
the  fire  commander's  tower,  but  no  work  done.  Further  estimates  and  plans  for  the 
two  battery  commanders'  stations  have  been  ordered  submitted. 

Mounting  guns  and  mortars. — At  the  commencement  of  the  fiscal  year  sixteen  mor- 
tar carriages  had  been  partially  assembled.  During  the  year  sixteen  12-inch  mor- 
tars, four  10-inch  disappearing  carriages,  and  four  10-inch  rifles  were  moved  to  their 
respective  emplacements.  Twelve  mortars  were  mounted  and  their  carriages  com- 
pletely assembled.  Four  10-inch  disappearing  carriages  were  completely  assembled 
and  three  10-inch  rifles  mounted.  The  remaining  four  mortars  and  one  rifle  were 
ordered  left  for  the  troops  to  mount. 

A  detachment  from  the  battery  at  site  No.  1  took  station  at  this  poet  in  the  latter 
part  of  September,  1899.  By  authority  of  the  Chief  of  Engineers  all  ordnance  prop- 
erty was,  upon  February  12,  1900,  turned  over  to  the  post  ordnance  officers.    The 
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work  upon  gunB  and  carriages  was  all  done  b^  hired  labor,  and  all  plant  had  to  be 
purchased,  there  being  none  at  hand.    Material  for  the  mortar  battery  was  moved 
about  one-half  mile  and  for  the  gun  battery  about  one  mile. 
The  cost  is  as  follows: 

Labor $10,365.16 

Materials  for  railroad. 1,148.^ 

Tools,  supplies,  etc 1,601.84 

Total 13,115.25 

The  troops  have  completed  mounting  the  remaining  10-inch  rifle  and  four  12-inch 
mortars. 

SITE  NO.  3. 

Envj^^icementM  for  five  10-inch  and  two  IS^mch  guns  on  nondisappearina  oofrioffes. — ^This 


work  has  been  done  by  day  labor,  and  no  unusual  difficulties  nave  been  encountered 
except  the  height  of  the  hill  to  be  surmounted  and  the  difficulty  of  obtaining  water 
and  slowness  of  the  contractors  in  supplying  sand  and  gravel.  Clearing  was  com- 
menced upon  August  13, 1898,  and  excavation  for  the  foundations  a  few  days  thereafter. 
Owing  to  difficulties  concerning  supply  of  water  concrete  was  not  laid  until  3iay  10, 
1898,  and  upon  June  30,  1898,  6,526  cubic  yards  of  concrete  had  been  placed. 

During  the  fiscal  year  the  work  has  been  brought  to  such  a  stage  that  only  a  smaU 
amount  of  whitewashing,  finishing  of  walls  and  painting,  putting  in  the  blast-proof 
aprons,  and  the  general  cleaning  up  of  the  site  remains  to  be  done. 

Eighteen  thousand  four  hundred  and  fifty-six  cubic  yards  of  material  were  exca- 
vate by  day  labor  from  the  foundations  of  the  battery,  at  a  cost  of  10.696  cents  per 
cubic  yard.  This  material  is  hardpan  and  was  all  handled  with  barrows.  The 
quantity  given  above  includes  all  drainage  trenches. 

Forty-tnree  thousand  five  hundred  and  sixty  cubic  yards  of  material  were  excavated 
by  contract  upon  the  superior  slope  and  put  into  back  fill.  This  was  an  easy  wheels- 
scraper  proposition,  ana  the  price  was  27  cents  per  cubic  yard. 

Seventeen  thousand  three  hundred  and  nine  cubic  yards  of  concrete  have  been 
placed  in  the  work,  the  heavy  work  bein^  completed  upon  November  12,  1899,  and 
the  last  piece  of  pavement  having  been  laid  Apnl  7, 1900.  The  concrete  used  was  d 
three  varieties,  depending  upon  tne  proportion  of  cement,  as  foUows: 

No.  1:  1  cement,  2  sand,  4  gravel. 

No.  2:  1  cement,  3  sand,  6  gravel. 

No.  3:  1  cement,  4  sand,  8  gravel. 

No.  1  was  used  only  for  pavement  and  steps.  No.  2  was  used  in  the  gun  platforms. 
No.  3  was  used  in  all  the  rest  of  the  work. 

Itemized  and  total  cost  per  cubic  yard  is  given  below  for  No.  2  and  No.  3.  For 
No.  1  the  cost  is  per  square  yard,  it  having  been  used  entirely  as  a  pavement  course 
3.25  inches  thick. 

No.  1  concrete,  5,986  square  yards: 

Stmdand  granolithic  material 10.134 

Cement 658 

labor,  mixing  and  placing 344 

Forms,  labor  and  material 141 

False  work  and  engine  tower 018 

Total  cost  per  square  jrard 1.296 

No.  2  concrete,  2,270  cubic  yards: 

Swid  and  gravel 1.590 

Cement 2.743 

Labor,  mixing  and  placing 677 

Forms,  labor  and  material 754 

False  work  and  engine  tower 202 

Total  cost  per  cubic  yard 5.966 

No.  3  concrete,  14,362  cubic  yards: 

Sand  and  gravel 1.590 

Cement.... : 2.050 

Labor,  mixing  and  placing .677 

Forms 754 

False  work  and  engine  tower -...  .202 

Total  cost  per  cubic  yard 5.282 
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Facing,  105  cubic  yards: 

Sand $1,690 

Cement 3.902 

Labor,  mixing  and  placing 677 

Forms,  labor  and  material 754 

False  work  and  engine  tower 202 

Total  cost  per  cubic  yard. 7. 125 

The  proportions  for  facing  are  1  cement,  6  sand,  and  it  was  used  for  the  ceilings  of 
all  rooms  and  galleries. 

The  foundations  are  in  hardpan  and  are  thoroughly  drained  by  tile  pipe  emptying 
into  the  main  drainage  system.  Walls  against  wmch  fill  was  made  were  first  water- 
proofed with  a  solution  of  lye,  alum,  and  cement,  which  has  proved  most  satisfactory 
in  similar  work  at  the  mouth  of  the  Columbia  River.  Walls  to  be  in  contact  with 
original  ground  were  first  run  up  3  feet  scant.  This  face  was  waterproofed  as  above; 
theu  the  remaining  2  feet  of  wall  was  put  in,  but  vertical  columns  of  sand  leading 
down  to  the  tile  pipe  were  spaced  every  5  feet  along  this  outer  face.  This  battery 
has  proved  perfectly  dry. 

A  stippled  finish  has  been  given  to  all  pavements  and  is  more  satisfactory  than  a 
polished  finish,  since  it  does  not  become  slippery  in  wet  weather. 

The  roadway  in  rear  of  the  battery  is  providea  with  concrete  gutters  on  each  side 
and  is  surfaced  with  material  from  some  old  brickkilns  which  were  on  the  reservation. 

Experience  seems  to  indicate  that  the  superior  slope  in  its  present  shape  will  raise 
-grass.  Experiments  are  now  in  progress,  and  if  they  are  successful  the  entire  slope 
will  be  seeaed  this  fall.  This  will  Slow  of  the  omission  of  the  blast-proof  aprons. 
These  have  not  been  put  in,  pending  final  settlement  of  the  fill  upon  which  they  rest 

The  plant  for  this  work  is  fully  described,  both  in  construction  and  operation,  in 
Report  of  the  Chief  of  Engineers,  1899. 

Plans  and  estimates  for  electrically  lighting  this  battery  have  been  forwarded  to 
the  Chief  of  Engineers  and  by  him  approved.  Allotment  for  this  work  was  made, 
but  the  money  was  afterwards  authorized  to  be  used  for  other  purposes;  hence  no 
work  has  been  done. 

This  battery  is  equipped  with  a  complete  water-supply  system,  latrines,  and  hose 
connections. 

The  special  ammunition  trucks  required  for  the  service  of  this  battery  have  yet  to 
be  constructed. 

Emplacements  for  sixteen  l^'ir}ch  mortars, — Clearing  for  this  battery  was  done  by 
day  labor,  and  was  commenced  on  July  6,  1899.  Excavation  was  done  by  contract, 
was  commenced  August  8,  1899,  and  was  completed  April  11,  1900.  The  excavation 
was  made  with  wheeled  scrapers,  and  the  contract  price  was  27  cents.  Sixty-five 
thousand  eight  hundred  and  sixty-one  cubic  yards  were  taken  out. 

The  first  concrete  was  laid  December  2,  1899,  and  heavy  concrete  work  was  com- 
pleted March  17,  1900. 

Ten  thousand  two  hundred  and  ninety  cubic  yards  have  been  placed,  the  classifi- 
cation and  uses  being  the  same  as  in  the  gun  emplacements.    The  cost  is  as  follows: 

No.  1. — ^3,610  square  vards,  21  inches  thick: 

Forms,  labor  ana  materials 10.136 

Sand  and  granolithic  material 122 

Cement 559 

Labor,  mixing,  placing,  surfacing 365 

Railroad 0X9 

Miscellaneous  supplies 004 

Total  cost  per  square  yard 1.205 

No.  2.-988  cubic  yards: 

Sand  and  gravel... 1.614 

Cement 2.588 

Labor,  mixing,  and  placing 585 

Forms 777 

Falsework 316 

Railroad 242 

MiBcellaneous  supplies 049 

Total  cost  per  cubic  yard 6.171 

ENG  1900 66 
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No.  :i.— 8,848  cubic  vanis: 

Sand  and  gravel $1. 614 

Cement.. 2.036 

Labor,  mixing  and  placiujr ."iSS 

Forms,  labor  and  materiabi /  /  / 

False  work 316 

Railroad 242 

Miscellaneous  supplies (H9 

Total  cost  per  cubic  yard 5. 619 

Facing  (1  cement,  6  sand)  182  cubic  yards: 

8and 1.614 

Cement 3.8M 

Labor,  mixing  and  placing 585 

Forms,  labor  and  materials 777 

Falsework 316 

Railroad •  .242 

Miscellaneous  supplies 1 049 

Total  cost  per  cubic  yard 7. 467 

The  back  fill,  amoilnting  to  22,926  cubic  yards,  was  made  by  informal  agreement 
at  27  cents  per  cubic  yard. 

The  foundations  are  in  hardpan,  and  are  thoroughly  drained  by  tile  pipe  empty- 
ing into  the  main  drainage  system.  The  roofs  of  galleries  and  rooms,  where  covered 
with  earth,  were  given  a  one-half  inch  coat  of  asphalt,  and  vertical  walla  in  contact 
with  the  earth  are  faced  with  hollow  brick,  draining  into  the  pipe  at  the  bottom. 
This  battery  is  perfectly  dry. 

The  pavements  have  been  given  a  stippled  finish,  and  the  roadway  is  provided 
with  concrete  gutters  and  willbe  finished  with  a  gravel  surface  if  the  nmda  permit. 

There  is  still  a  small  amount  of  pavement  to  be  laid  in  this  battery,  but  it  can  not 
be  done  until  the  arrival  of  the  remainder  of  the  mortar  carriages.  Besides  this,  th^e 
is  needed  only  a  small  amount  of  whitewashing  and  painting  to  complete  this  battery. 

The  plant  used  upon  the  gun  emplacement  work  was  used  for  ha\iling  material  up 
the  hill  and  mixing  concrete.  From  the  mixers  the  concrete  was  conveyed  to  the 
mortar  battery  in  bottom  dump  cars  drawn  by  a  snudl  Porter  locomotive,  and  was 
dropped  into  place  from  three  parallel  overhead  tracks  running  the  entire  length  of 
the  cwftttery. 

Considering  both  gun  emi)lacements  and  the  mortar  battery  at  this  site,  No.  3,  the 
following  has  not  b^n  distributed: 

Miscellaneous  houses $5,075.89 

Water  supply,  including  abandoned  well 9,183.86 

Miscellaneous  plant 21,108.40 

Oflficeand  quarters 3,341.10 

Wharf 9,395.15 

Tramway  complete 7,379.02 

Mixer  house  complete 7,007.90 

Incidentals 24,785.11 

Total 87,276.43 

Taking  combined  yardage  of  gun  emplacements  and  mortar  battery,  27,599,  this 
amounts  to  $3,162  per  cubic  yard.  This  should  not  appear  as  a  charge  against  the 
concrete,  however,  as  all  the  machinery  and  most  of  the  materials  are  as  good  as 
new  and  will  l)e  used  in  other  works.  The  houses  are  necessary  since  this  piece  of 
land  was  almost  in  its  original  condition,  and  the  "incidentals**  is  composed  of  such 
items  as  "watchman,*'  "fence  around  work,'*  "oflSce  expenses,'*  "field  and  office 
work,**  etc.,  which  can  scarcely  be  charged  to  any  particular  account 

Estimates  and  plans  were  submitted  September  22,  1899,  for  electrically  lighting 
the  mortar  battery,  with  duplicate  plant  Allotment  was  made,  but  the  money  was 
afterwards,  by  authority,  diverted  to  other  uses;  hence  all  work  upon  this  account 
is  deferred. 

Exi)erience  seems  to  prove  the  economy  of  the  Government  furnishing  its  own 
boat  and  scows  for  transporting  concrete  materials.     Selecting  the  month  upon  each 
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the  gun  emplacements  and  the  mortar  battery,  when  the  output  of  the  concrete  was 
the  largest,  we  have  the  following  figures: 

Gun  emplacement,  period  August  1  to  August  31,  1899,  inclusive,  23  work- 
ing day*: 

Sand  and  gravel  at  wharf - $5, 521. 00 

Handling 1,254.83 

Mixing  and  placing 2, 531.  78 

Superintendence 325. 00 

Total *. 9,632.61 

Concrete  placed,  4,177.13  cubic  yards. 
Cost  per  cubic  yard,  $2.31. 
Mortar  battery,  period  January  30  to  March  1,  1900,  inclusive,  23  work- 
ing days: 

Sand  and  gravel  at  wharf $4, 383. 30 

Handling -. 1,319.85 

Mixing  and  placing 2, 274. 85 

Superintendence  : 325. 00 

Total 8,303.00 

Concrete  placed,  4,972.5  cubic  yards. 
Cost  per  cubic  yard,  $1.67. 

Difference  in  favor  of  Government  owning  floating  plant,  $0.64  i>er  cubic  yard. 
The  saving  is  due  to  two  causes — cheaper  towing  and  being  able  to  run  the  mixing 
plant  up  to  its  capacity.  This  last  was  possible  because  the  Government  floating 
plant  furnished  a  regular  and  adequate  supply  of  materials.  Only  such  items  are 
introduced  in  this  comparison  as  would  have  their  cost  affected  by  the  circumstance 
jmder  which  the  sand  and  gravel  are  supplied. 

Emplacements  for  two  S-inch  rapid-fire  guns  on  balanced-pillar  mounts, — Excavation 
was  commenced  April  7,  1900,  and  the  first  concrete  was  laid  April  25,  1900.  Hea\'y 
work  was  completed  June  18,  1900.  Upon  June  30,  1900,  only  the  painting  and 
whitewashing,  a  small  area  of  paving,  and  the  sodding  of  the  slopes  remains  to  be 
done. 

Concrete  material  was  conveyed,  in  cars  drawn  by  a  small  locomotive,  from  the 
wharf  to  a  platform  elevated  above  the  mixing  platform.  Here  a  charge  of  materials 
was  measured  up  and  allowed  to  fall  about  ten  feet,  being  thrown  back  and  forth 
during  this  fall  by  inclined  boards.  The  materials  were  thps  pretty  well  mixed. 
Upon  the  mixing  platform  the  charge  was  turned  twice  bv  shovelers,  while  a  suflS- 
ciency  of  water  was  played  on  it  from  a  hose.  It  was  tnen  conveyed  to  place  in 
barrows.  This  furnished  an  excellent  quality  of  concrete,  and  the  cost  per  yard  is 
as  follows: 

Sand  and  gravel $1. 246 

Cement 2.239 

Mixing  and  placing 1. 044 

Forms 1.034 

Plant 802 

Superintendence 225 

Total 6.590 

One  thousand  and  ninety-five  cubic  yards  were  placed.  All  exterior  walls  are 
waterproofed  with  lye,  alum,  and  cement  solution,  and  the  foundations  are  drained 
by  tile  pipes.  The  slopes  are  composed  of  fine  sand,  and  to  prevent  this  from  drift- 
ing it  has  to  be  sodded.  The  cast-iron  cylinders  to  be  set  in  gun  platforms  have  not 
yet  arrived. 

MOUNTING   GUNS   AND  CARRIAGES. 

Four  10-inch  gun  carriages  and  one  12-inch  gun  carriage  have  been  received, 
removed  to  their  emplacements,  and  moimted  at  a  cost  of  $183,525  per  10-inch  car- 
ri^.and  $417.31  for  the  12-inch  altered  gun-lift  carriage. 

Ten  12-inch  mortar  carriages  have  been  received,  conveyed  to  their  emplacements, 
and  mounted  at  a  cost  of  $232,183  per  carriage.  The  only  other  ordnance  received 
is  one  10-inch  rifle,  two  12-inch  mortar  carriages,  and  sixteen  12-inch  mortars.  This 
material  is  now  on  the  beach. 
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POSITION   FIKOEB8. 

Estimates  were  forwarded  for  towers  at  the  fire  commaiider's  and  all  battery  com- 
manders' stations.  Allotment  has  been  made  for  the  fire  commander's  tower,  bot 
no  work  has  been  done. 

SITE  NO.   4. 

Emplacements  for  three  8-inch  guns  on  disappearing  carriages.^Plans  for  this  buttery 
have  Deen  approved,  allotment  made,  and  work  was  commenced  March  1,  1900. 

A  wharf  with  sand  and  gravel  bunkers  upon  it  has  been  completed  by  contract  at 
a  cost  of  $4,125.77. 

Clearing  has  been  completed  by  contract,  5.7  acres  at  $185  per  acre. 

Excavation  is  in  progress  by  contract.  The  contract  price  is  39  cents  per  cubic 
yard,  and  upon  June  ^,  1900,  12,637  cubic  yards  have  been  moved.  All  excavated 
material  goes  into  back  fill. 

^ive  thousand  barrels  of  cement  for  this  work  were  purchased  in  January,  1900, 
and  housed  in  a  shed  erected  for  the  purpose. 

Sand  and  gravel  are  to  be  obtained  under  contract,  price  55  cents  per  cubic  yard,  on 
Grovernment  scow  alongside  the  contractor's  wharf.  Towing  .will  be  done  with  the 
Government  steamer. 

This  plant  is  to  be  similar  in  general  features  to  the  one  installed  at  site  No.  3, 
but  will  be  much  less  elaborate,  this  being  a  comparatively  small  work.  Much  of 
the  ^ding  and  trestling  for  the  tramwav  and  n^xer  house  have  been  done. 

It  is  estimated  that  the  excavation  will  be  completed  July  15,  1900;  that  the  plant 
will  be  id  place  and  the  first  charge  of  concrete  put  in  about  August  1,  1900,  and 
that  this  work  will  be  completed  by  January  1,  1901. 

Emplacements  for  two  S-inch  rapid-fire  guTis,  NavypaUem,  on  pedestal  mounts. — Plans 
and  eetimates  for  this  battery  have  lieen  approved  and  allotment  made  for  two 
emplacements.  No  work  has  at  present  been  done  under  this  allotment,  but  the 
two  emplacements  will  be  completed  during  the  next  fiscal  year.  Some  materials 
have  been  purchased. 

Emplacements  for  two  IS-pounder  rapid-fire  guns  on  baUmced-piUar  mounts. — Plans  and 
estimates  for  this  battery  nave  been  approved  and  allotment  made.  No  work  has" 
yet  been  done,  but  the  battery  will  be  completed  during  the  next  fiscal  year.  Some 
materials  have  already  been  purchased. 

Emplacements  for  four  16-pounder  rapid-fire  guns  on  balanced-pillar  mounts. — Plans 
and  estimates  for  this  battery  have  been  called  for  and  will  be  submitted  early  in  the 
next  fiscal  year. 

SITE  NO.  5. 

EmpUicements  for  two  S-inch  ^ns  on  disappearing  carriages. — Plans  and  eetimates  for 
this  battery  have  been  submitted  to  the  Chief  of  Engineers,  but  are  held  pending 
probable  change  in  the  mount.  From  the  preliminary  allotment  of  $5,000  a  aetail^ 
survey  of  site  No.  5  has  been  made,  and  $1,700  was  used  to  purchase  the  old  plant 
from  the  contractors  at  site  No.  2.     Nothing  else  has  been  done  upon  this  battery. 

Emplacements  for  two  16-pounder  rapid-fire  guns  on  balancedrpiUar  mounts. — Plansand 
estimates  for  this  battery  have  been  approved  and  allotment  made,  but  no  work  has 
been  done.  Some  materials  have  been  purchased,  and  the  work  will  be  completed 
during  the  next  fiscal  year. 

TORPEDO  STOREHOUSE. 

Plans  and  estimates  for  a  concrete  and  brick  storehouse  were  approved,  and  after 
advertisement  the  contract  was  let  to  Mr.  Morgan  J.  Carkeek,  of  Seattle,  Wash.,  at 
$6,829.  The  United  States  furnishes  the  sand,  gravel,  and  cement,  and  the  con- 
tractor furnishes  all  other  materials  and  appliances  and  executes  the  work.  Work 
was  commenced  about  April  25,  1900,  and  upon  June  30,  1900,  the  concrete  in  the 
foundations  and  walls  and  the  stone  water-table  course  are  in  place.  Everything 
is  now  ready  to  commence  laying  brick,  and  it  is  hoped  this  work  can  be  finished 
upon  the  contract  time — August  19,  1900. 

CABLE  TANK. 

The  temporary  cable  tank  constructed  in  the  bed  of  a  stream  proves  to  be  .satis- 
factory as  a  permanent  tank.  It  will  be  necessary  to  roof  it  over  m  order  to  keep  all 
sorts  of  trash  from  blowing  into  it. 
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POST    OF    FORT    TOTTEN,    NEW    YORK-UNITED    STATES    ENGINEER 
SCHOOI^BATTALION  OF  ENGINEERS— ENGINEER  DEPOT. 


REPORT  OF  MA  J,  JOHN  G.  D.  KNIGHT,  CORPS  OF  ENGINEERS^  FOR  THE 
FISCAL  YEAR  ENDING  JUNE  SO,  1900, 


United  States  Engineer  School, 
Fart  Totten,  WilUtH  Point,  K  T.,  July  20,  1900. 
General:  1  have  the  honor  to  forward  herewith,  in  duplicate,  annual 
report  on  the  post  of  Fort  Totten,  N.  Y.,  the  United  States  Engineer 
Scnool,  the  Battalion  of  Engineers,  and  the  Engineer  Depot,  for  the 
fiscal  year  ending  June  30,  1900. 

Very  respectfully,  your  obedient  servant, 

John  G.  D.  Knight, 
Major,  Corps  of  Engineers,  CommcmdiTig, 
Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers,  U,  S,  A, 


I.— POST  OF  FORT  TOTTEN,  N.  Y. 

The  post-office  and  telegraph  office  for  this  post  are  on  the  reserva- 
tion and  are  known  by  the  reservation  name  of  Willets  Point,  N.Y. 

The  Bell  Telephone  Company  has  an  office  on  the  post  connected 
with  a  central  office  at  Flushing,  N.  Y. 

The  nearest  railroad  stations  are  Whitestone  and  Bayside,  on  diflPer- 
ent  branches  of  the  Long  Island  Railroad  and  about  2  miles  distant. 

Two  mails  are  sent  out  and  received  daily,  except  Sundays,  when  but 
one,  carried  by  post  transportation  to  and  from  Whitestone. 

The  telegraph  office  is  in  charge  of  an  engineer  soldier,  without 
increased  compensation  from  either  the  United  otates  or  the  telegraph 
company.  He  should  receive  extra-duty  pay  for  his  steady  and  con- 
fining services. 

The  responsibility  of  the  post  coDMnander  to  the  Chief  of  En^neers, 
United  States  Army,  in  all  matters  relating  to  the  administration  and 
discipline  of  the  post  was  modified  January  5,  1900,  when  the  Assist- 
ant Secretary  of  War  directed  that  all  correspondence  relating  solely 
to  artillery  matters  at  Fort  Toften  be  thereaiter  forwarded  direct  to 
the  Cgmmanding  General,  Department  of  the  East. 
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In  matters  relating  to  instruction,  drill,  and  practice  the  artillery 
force  of  the  garrison  is  not  under  the  control  of  the  post  commander^ 
but  is  under  such  control  so  far  as  relates  to  administration  and 
discipline. 

Allotments  and  expenditures  for  repairs  of  buildings,  etc.,  ^vere  as 
follows: 


Purpose. 


Date  of  allot- 
ment. 


AUotted. 


Expended. 


BaLan<;e  un- 
expended. 


Barracks  and  quarters 

Do 

Roads  and  walks 

Do 

Heating  apparatus 

Plumbing 

Do 

Hospital 

Hospital  stewards'  quarters. 


Aug. 
May 
Apr. 
May 

I  Apr. 

;  July 
May 
July 
July 


Total. 


14,1899 
26,1900 
14,1899 
28,1900 
13,1900 
12,1899 
14,1900 
15, 1899 
22,1899 


92,394. 
2,460. 
2,653. 

895. 
1,760. 

842. 

493. 

350. 

164. 


00  ; 
60 
00 
00  ' 
30  I 
96 
43  I 


12,394.60 

1,998.18 

2,036.16 

632.60 

1,507.89 

649.41 

380.68 

S50.43 

149.36 


$46LS2 
517.  S4 
262.40 
242-11 
192.89 
US.  32 


.14.98 


11,904.12 


10,099.26 


i.aoLse 


The  expenditures  for  repairs  during  the  fiscal  year  1899. amounted 
to  $6,522.21. 

The  hospital  roof  was  reshingled,  but  other  repairs  to  post  buildings 
and  roads  were  of  minor  character. 

An. artillery  barrack  for  120  enlisted  men  is  under  construction. 

New  brick  buildings  are  greatly  needed  for  quarters  for  the  non- 
commissioned post  and  battalion  staflP  and  for  band  barracks;  others 
should  be  erected  to  replace  at  least  four  sets  of  officers'  frame  quarters 
constructed  in  1867. 

All  the  buildings  asked  for  should  be  built,  whether  the  headquarters 
of  the  Battalion  of  Engineers  continues  at  this  post  or  not.  They  will 
be  required  for  the  artillery  garrison,  larger  than  the  existing  one, 
called  for  by  the  ailillery  armament  of  the  post. 

For  a  single  relief  for  this  armament  there  should  be  an  artillery 
force  stationed  here  double  the  present;  for  two  reliefs  there  should 
be  about  450  men.  Existing  barracks  and  that  now  under  construction 
would  quarter  this  force  and  the  Engineer  detachment  needed  to  care 
for  the  supplies  of  the  Engineer  Depot. 

Legislation  recently  proposed  has  contemplated  the  transfer  of  sub- 
marine mining  defense^  to  the  artillery  arm  of  the  service.  I  believe 
this  transfer  snould  not  be  made;  but  should  it  be,  there  will  no  longer 
be  any  necessity  for  stationing  the  Battalion  of  Engineers  on  the  sea- 
coast.  Should  the  transfer  not  be  made,  either  the  barracks  and  quar- 
ters here  must  be  materially  added  to,  to  accommodate  the  larger  artil- 
lery force  demanded,  or  another  seacoast  station  must  be  secured  for 
the  Battalion  of  Engineers  and  incidentally  the  United  States  Engineer 
School. 

In  either  case  the  United  States  Engineer  Depot  should  remain  here 
or  be  in  closer  vicinity  to  New  York  City,  so  that  in  emergencies  advan- 
tage could  be  had  of  New  York  markets. 

The  garrison  of  the  post  has  consisted  of  headquarters,  band,  Com- 
panies B,  C,  and  D,  Battalion  of  Engineers,  and  Battery  N,  Seventh 
Artillery. 
,  Company  B,  Battalion  of  Engineers,  left  for  Manila  July  5, 1899. 

Company  C  returned  from  dutjr  at  Camp  Meade,  Pa.,  July  22, 1899. 

Officers  of  the  Corps  of  Engineers  on  duty  during  tie  yo^  are 
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reported  later;  other  officers  and  acting  assistant  surgeons  have  been 
on  duty  as  follows: 

Mai.  H.  S.  Turrill,  surgeon,  July  1,  1899,  to  April  28,  1900. 
Maj.  W.  F.  Carter,  surgeon,  since  April  24,  1900. 
Maj.  John  Millis,  Corps  of  Engineers,  March  29  to  May  5,  1900. 
Capt.  W.  L.  Sibert,  Corps  of  Engmeers,  June  10  to  June  27,  1900. 
Capt.  G.  W.  Van  Deusen,  Seventh  Artillery,  July  1  to  September  26,  1899,  April 
14  to  22,  1900,  and  smce  Ma^  10.  1900. 
First  Lieut.  A.  Moses,  Third  Artillery,  September  21  to  December  15,  1899. 
Second  Lieut.  H.  L.  Newbold,  Seventh  Artillery,  since  December  9,  1899.  • 
A.  A.  Surg.  H.  M.  Cohen,  July  1  to  6,  1899. 
A.  A.  Surg.  R.  A.  Wilson,  since  July  1,  1899. 

All  organizations  stationed  here  took  part  in  the  parade  in  honor  of 
Admiral  Dewey  in  New  York,  September  30,  1899,  and  the  Battalion 
of  Engineers  particij)ated  in  the  parade  in  that  city  May  30,  1900,  in 
observance  of  Memorial  Day. 

The  census  taken  June  1,  1900,  determined  that  162  civilians  were 
then  residing  on  the  post,  17  less  than  were  residing  here  November 
18,  1899. 

November  16,  1899,  the  Major-General  commanding  the  Depart- 
ment of  the  East  visited  the  post,  received  an  artillery  salute,  and 
reviewed  the  Battalion  of  En^neers.  The  battery  of  artillery  was 
not  reviewed,  as  it  was  prepanng  for  duty  at  the  seacoast  armament. 

During  the  month  of  June  assistance  was  rendered  Capt.  E.  M. 
Weaver,  jr.,  First  Artillery,  U.  S.  A.,  in  acquiiing  familiarity  with 
the  submarine-mining  system. 

n.  UNITED  STATES  ENGINEER  SCHOOL. 
Commandant.    " 
Maj.  John  G.  D.  Knight,  Corps  of  Engineers,  United  States  Army. 

The  regulations  of  this  school  are  to  be  found  in  General  Orders, 
No.  63,  Headquarters  of  the  Anny,  series  of  1897,  and  on  pages  565-567, 
Annual  Report  of  the  Chief  of  Engineers,  United  States  Army,  1898. 

The  period  of  instruction  of  oflScers  is  two  years,  beginning  October 
1,  the  nrst  month'  being  devoted  to  reconnaissance  work.  No  recon- 
naissance work  was  done,  as  the  companies  were  absent  most  of  the 
month  at  Creedmoor,  Long  Island,  engaged  in  target  practice. 

November  1,  the  time  for  beginning  theoretical  instruction,  found 
here  two  instructors,  and  four  oflScers  of  the  first  winter's  class, 
November  7,  one  officer  of  the  second  winter's  class  rejoined  from 
leave  of  absence.  The  operations  of  the  school  are  reported  below  in 
the  order  of  departments  of  instruction  given  in  school  regulations. 

A  tabulated  statement  follows  showing  officers  under  instruction  and 
the  parts  of  the  course  of  instruction  taKen  by  them. 

A. — Depabtment  of  Military  Enoineerino. 

Instructors:  Capt  Thomas  H.  Rees,  Corps  of  Engineers,  until  January  5,  1900; 
Maj.  John  Millis,  Corps  of  Engineers,  from  that  date  until  May  5,  1900. 

The  fourteen  weeks'  course  of  instruction  began  January  24,  1900, 
and  continued  until  April  27,  1900. 

Details  of  the  course  of  instruction  ordered,  upon  the  recommenda- 
tion of  the  academic  staff,  are  as  follows: 

First  week, — War  ships:  Classification,  construction,  armor,  armament,  speed, 
maneuvering  power,  draft,  vulnerability,  methods  of  attack  on  works,  strength  of 
naviee  of  nationB. 
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Second t  thirdf  and  fourth  weeks, — Seacoast  guns  and  mortars:  Kinds,  construction, 
power,  penetration,  range,  accuracy,  mounte,  rapid-fire  guns. 

Projectiles:  Kinds  and  uses,  effects,  high  explosives  in  shells,  weights,  storage, 
and  handling. 

Powder  and  other  explosives:  Kinds,  uses,  charges,  storage,  and  handling. 

Seacoast  batteries:  Types  for  different  sites,  location,  design,  estimates,  construction, 
plant,  stability  of  gun  platforms,  dampness  in  magazines,  care,  ammunition,  service. 

Fifth  t(;eeib.— Operations  of  defense:  Preparation,  control  of  batteries,  range-finding, 
communications,  relocating,  service  of  guns,  targets. 

Protection  against  land  attack. 

Examples  of  engagements  between  ships  and  forts:  Crimea,  civil  war,  Egypt,  Caba. 

Sixth f  seventhy  and  eigfUh  weeks. — Project  for  defense  of  designated  harbor,  with 
memoir  and  estimate  of  cost. 

Field  engineering:  Works  and  trenches,  object,  location,  design,  construction, 
tasks  and  time,  ob^acles,  construction  and  destruction,  preparation  of  position  for 
defense,  attack  and  defense.    Examples. 

Demolitions. 

Ninth,  tenth,  and  eleventh  weeks, — Military  roads  and  tel^raph  lines,  militarv  bridges. 

Reconnaissance  of  roads  and  positions,  military  topograpny,  maps,  manifoldii^. 

The  service  of  security  and  information. 

Oiganization  and  tactics. 

Twelfth  toeeifc.— Transportation  and  care  of  troops.  Duties  of  engineer  officers  as 
staff  officers. 

Thirteenth  and  fourteenth  weeks, — Study  of  campaigns,  marches,  and  battles,  with  a 
view  to  illustrating  the  principles  of  strategy,  logistics,  and  grand  tacti<». 

As  part  of  the  examination  in  military  enffineering,  officers  were 
required  to  prepare  projects  for  the  defense  of  certain  narbors. 

B. — Department  op  Electrical  Engineering. 

Instructor:  Maj.  John  Millis,  Corps  of  Engineers,  until  May  5, 1900. 

The  sixteen  weeks'  course  of  instruction  began  November  1,  1900, 
and  continued  until  February  23,  1900. 

Details  of  the  course  of  instruction  ordered,  upon  the  recommenda- 
tion of  the  academic  staflF,  were  as  follows: 

First  week, — Arc  lamp. 

Second  week, — Incandescent  lamps. 

Third  and  fourth  weeks, — Continuous-current  mO(X>rs  and  generators. 

Fifth  and  sixth  weeks, — ^Altemating-current  motors,  transformers,  and  polyphade 
apparatus. 

Seventh  week, — CJonductors  and  insulators. 

Eighth  and  ninth  weeks, — Initial-power  apparatus. 

Tenth  week. — Telegraph,  telephone,  and  signaling  apparatus  and  lightning  pro- 
tection. 

Eleventh  week. — Electro-thermal  and  electro-chemical  applications  and  **X*'  rays. 

Twelfth  week. — Measuring  and  testing  apparatus  and  miscellaneous. 

Thirteenth  and  fourteenth  weeks, — Submarme-mining  material  and  applications. 

Fifteenth  and  sixteenth  weeks. — Specifications,  tests,  and  general  practical  appUcationa 

The  more  detailed  weekly  programmes  used  during  the  preceding 
season's  course  were  revised,  rearranged  in  certain  deteils,  and  printed 
for  the  use  of  oflScers. 

After  the  close  of  the  theoretical  instruction  in  1899,  the  officers  of 
the  last  year's  class  made  a  number  of  visits  of  inspection  to  various 
electrical  factories,  central  power  stations,  and  electrical  laboratories 
in  New  York  and  vicinity.  Written  reports  of  these  visits,  illustrated 
by  photographs  and  sketches,  were  submitted. 

Practical  work  in  planting  and  raising  mines  continued  during  the 
summer  with  details  of  men  flrom  the  engineer  companies  present 
under  the  supervision  of  officers  who  had  taken  the  theoretical  course 
during  the  previous  winter.  The  new  mining  casemate  was  used  id 
these  drills. 
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Various  instruments,  tools,  and  materials  for  use  in  the  electrical 
•work  have  been  received,  and  the  books  of  reference  for  the  use  of  offi- 
cers have  been  kept  well  up  to  date  by  the  purchase  of  the  latest  works 
on  subjects  pertaining  to  tne  course. 

C. — Dkpartmknt  op  Civil  Engineering. 

Instructors:  Capt.  Thos.  H.  Rees,  Corps  of  Engineers,  until  November  1,  1899;  the 
commandant  from  November  1,  1899,  until  January  23,  1900;  since  the  latter  date, 
Capt.  Henry  Jervey,  Corps  of  Engineers. 

The  first  winter's  course  of  nine  weeks  began  February  27, 1900,  and 
ended  April  30, 1900. 

Details  of  this  course  ordered,  upon  the  recommendation  of  the 
academiti  staflF,  were  as  follows: 

First  week. — Preliminary  surveys  and  examinations. 

Second  week, — Topograpnical  surveying. 

Third  week, — Surveys  of  location. 

Fofurth  week. — Hydro^phic  surveys. 

Fifth  week, — Foimdations. 

8mh  and  seventh  weeks. — Strength  of  materials. 

Eighth  and  ninth  weeks, — Hydraulic  cement  and  concrete. 

The  second  winter's  course  of  eleven  weeks  began  November  1, 1899, 
and  ended  January  23, 1900. 

Details  of  this  course  ordered,  upon  the  recommendation  of  the 
academic  staflF,  were  as  follows: 

First  t/;c«ifc. -^Concrete. 

Second  week, — ^R^ulation  of  rivers. 

Third  and  fourth  weeks. — Canalization  of  rivers. 

Fifth  week, — Canals;  locks  and  lifts. 

Sixth  week, — Dredging. 

Seventh  week, — Improvement  of  harbors  and  estuaries  on  sandy  coasts. 

Eighth  week, — Breakwaters  and  light-houses;  location  of  bridges. 

Ninth  and  tenth  weeks. — Engineering  plant  and  method'of  construction.  - 

Eleventh  i^^eeA;.— Preparation  of  estimates. 

The  season  for  practical  instruction  extends  from  May  1  to  Novem- 
ber 1. 

During  the  season  1899,  hydrographic  surveys  were  conducted  by 
Lieutenants  Wolf  and  Ferguson,  and  astronomical  work  by  Lieuten- 
ants Wolf,  Cheney,  and  Altstaetter. 

During  the  present  season  of  1900,  hydrographic  surveys  and  astro- 
nomical work  have  been  carried  on  by  all  oflicers  present  under 
instruction. 

The  following  is  the  ordinary  routine  of  observations  with  the  sev- 
eral astronomical  instnmients,  after  reasonable  proficiency  has  been 
attained  by  preliminary  practice: 

Theodolite.  Determination  of  azimuth. 

Sextant.  After  becoming  skillful  in  the  use  of  this  instrument  upon  the  sun, 
observers  will  deduce  at  least  one  satisfactory  latitude  by  observing  a  north  and  a 
south  star,  using  the  time  deduced  from  an  east  and  west  star — each  based  on  ten 
altitudes  taken  on  the  same  night.  These  observations  for  latitude  and  time  must  be 
made  at  the  observatory.  The  observer  may  get  "  time"  from  an  assistant,  using  a 
portable  chronometer,  and  will  determine  by  comparison  the  error  of  the  standard 
chronometer  at  the  ODservatoiy. 

Chronograph.  I>aily  determmation  by  time  signal  from  Washington,  D.  C,  of  error 
and  rate  of  astronomical  clock. 

Transit  A  satisfactory  set  of  time  observations  will  be  taken  by  each  officer  on 
two  nights,  successive  if  possible,  determining  satisfactorily  the  error  of  the  sidereal 
clock.    The  eye  and  ear  method  will  be  employed. 
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Zenith  telescope.  ObBervers  will  first  determine  the  level  correction  by  dayli^it, 
using  a  distant  terrestrial  object,  or  at  ni^ht  using  a  slow  circumpolar  star.  They  will 
then  find  the  value  of  a  turn  of  the  micrometer  by  observing  Polaris  at  e]onG:ati<aL 
Lastly,  they  will  observe  for  latitude,  imtil  they  have  obtained  a  sadsubctorj 
determination. 

liongitude  by  telegraph. 

Lieutenant  Altstaetter,  having  been  relieved  from  dutv  at  the  school 
April  27,  1900,  for  Service  at  Manila,  completed  only  tne  theoretical 
course  of  instruction. 

The  museum  of  engineering  models  was  visited  in  November,  1S99, 
by  a  number  of  the  ireshmen  class  of  the  New  York  University,  who 
were  taking  an  engineering  course. 

The  statement  of  funds  appropriated  and  expended  for  school  pur- 
poses, and  the  estimate  of  funds  needed  for  the  same,  are  to  be  found 
m  following  pages. 

The  museum  building,  which  is  also  occupied  as  a  library  building, 
is  entirely  too  small  for  the  purposes  for  which  used.  Additions  to 
both  the  museum  and  the  library  can  no  longer  be  properly  placed  or 
cared  for.  An  addition  to  the  building  should  be  erected,  ana  $12,000, 
the  cost  thereof,  is  included  in  estimates  submitted  below. 

[c,  completed;  n.  c,  not  completed.] 


Theoretical  instruction. 

Practi- 
cal In- 
struo- 
tion. 

Elec- 
trical 
1  engi- 
neer- 
ing. 

Civil  engineer- 
ing. 

Mlli- 

engl- 
neer- 
ing. 

'Hf^mftrkg. 

Winter's. 

First. 

First. 

Second. 

Second. 

First  lieutmantt. 
Stuart,  Edwin  R 

n.c. 
n.c. 
n.c. 

Hoffman,  Qeorge  M 

Relieved  Aug.  1, 1899. 

Oakes,  Jo^n  C." 

Relieved  Julv  R.  1R99. 

WoU.Tfniiiiir!  



c. 

n.  c.     1  Absent  on  idck  1ml va  R«*t^^  1. 

Cheney,  Sherwood  A 



n.c. 
n.c. 
n.c. 
n.c. 

n.c. 

n.c. 
n.c. 

to  Nov.  7, 1899,  and  &x» 

June  8, 1900. 
Relieved  Sept.  26, 1899. 
ReUevedApr.27,1900. 
Relieved  July  5, 1899. 

Altfltaetter,  Frederick  W 

c. 

c. 

Ferguson,  Harley  B 

Smith,  Clarke  8 

c. 

c. 

c. 
c. 

c. 

c. 

c. 
c. 

Attached  Aug.  13, 1899. 

Attached  Aug.  14,  1899;  re- 
lieved June  24, 1900. 
Attached  Sept.  18, 1899. 
Attached  Oct.  4, 1899. 

Second  lietUenarUs. 
Brown,  Lytic 

Bmwn ,  Karl  T . . . , .  ....        .  . 

Fries,  Amos  A 

III.— BATTALION  OF  ENGINEERS. 

No  changes  have  been  made  during  the  year,  except  in  personnel  and 
stations. 

It  is  again  recommended  that  appropriate  legislation  be  urged  author- 
izing two  cooks  to  a  company  of  engineers,  each  to  take  rank  as,  and 
be  allowed  the  pay  of,  a  corporal  of  engineers. 

But  one  cook  is  now  authorized  for  kn  engineer  company  of  150  men, 
although  two  cooks  are  authorized  for  other  organizations  of  the  line 
having  an  enlisted  strength  of  120  men  or  less. 

During  the  months  from  November  to  March,  inclusive,  the  instruc- 
tion of  the  battalion  is  as  follows: 

The  noncommissioned  officei's  receive  theoretical  instruction  in  their 
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duties,  some  in  photography;  all  men  are  instructed  in  the  shore  duties 
of  submarine  mining,  and  the  companies  have  one  drill  weekly  in  the 
manual  of  arms. 

The  duties  for  the  remaining  months  are: 


Companies. 


Company  infantry  drills 

Battalion  infantrj'  drills 

Ponton  and  rope  bridges  and  special  instruction  in  rowing 

Field  and  siege  works,  hasty  cover, and  defiling  against  infantry  fire... 

Submarine  mines;  special  instruction  of  officers  and  selected  noncom- 
missioned officers  in  mining  casemate  duty,  including  firing  of  simu- 
lated triple  groups  on  shore:  swimming , 

Trestle  and  spar  bridges , 

Taiyet  practice  and  reconnaissance:  signaling  for  noncommissioned 
officers  and  selected  privates 


June. 
July. 


April. 

May. 

August 
June. 


August 

September., 

October. 


July. 
October. 

September. 


Company  and  battalion  infantry  drills I  November. 

It  is  difficult  to  summarize  the  various  duties  performed  by  Compa- 
nies A  and  B  in  the  Philippines.  They  include  reconnaissance,  map 
making,  and  photography;  building  and  repairing  Voads,  railroads,  and 
bridges;  constructing  rope  ferries;  guarding  railroads,  trains,  and  work- 
men, and  duty  at  outposts  and  on  the  firing  line.  The  field  of  opera- 
tions was  not  limited  to  the  island  of  Luzon,  and  service  was  had  under 
Generals  Lawton,  MacArthur,  Bates,  Schwan,  and  Wheaton. 

Captain  Sibert  and  Lieutenants  Ferguson,  Wooten,  and  Stickle  have* 
been  favombly  mentioned  in  reports  that  have  come  to  my  notice.     In 
justice  to  other  engineer  officers  serving  with  these  companies  it  should 
be  borne  in  mind  that  reports  of  their  superiors  do  not,  as  a  rule,  reach 
these  headquarters. 

The  duties  of  Company  E,  stationed  at  the  United  States  Military 
Academy,  are  to  assist  in  the  instruction  of  cadets  in  practical  military 
engineering,  to  guard  the  post  of  West  Point,  and  furnish  teachers  for . 
the  post  sc^nool. 

Company  A  left  this  post  May  24,  1898,  for  service  in  the  Philip- 
pines. 

Company  B  left  this  post  July  5,  1899;  San  Francisco,  July  13,  two 
days  after  its  arrival  there;  Honolulu,  Jiily  23,  three  days  after  its 
arrival  there;  arrived  at  Manila  August  10  and  debarked  August  13. 

Company  C,  which  had  left  this  post  for  Camp  Meade,  Pa.,  March 
15,  1899,  returned  July  22,  previously  having  in  the  meanwhile  pre- 
pared a  camp  at  that  place  to  be  occupied  by  6,000  troops  returning 
from  Cuba. 

Two  noncommissioned  officers  and  four  privates  were  detached  from 
Companies  C  and  D  February  13,  1900,  for  duty  in  connection  with 
road  making  in  Alaska. 

During  October,  1899,  with  the  kind  permission  of  Governor  Roose- 
velt, Companies  C  and  D  each  encamped  for  six  days  on  the  grounds 
of  the  Creedmoor  target  range  and  utilized  the  range  for  five  days  of 
target  practice. 

The  battalion  commissioned  staflF  during  the  year  has  been: 

First  Lieut.  Geo.  P.  Howell,  adjutant. 

First  Lieut.  Wm.  B.  Ladue,  quartermaster. 

The  latest  company  returns  covered  by  my  last  annual  report  were 
for  the  month  of  April,  1899;  subsequent  returns,  to  include  those  for 
April,  1900,  of  Company  A;  for  May,  1900,  of  Company  B,  and  for 
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June,  1900,  of  the  remaining  three  companies,  are  covered  by  this 
report. 

Officers  of  the  Corps  of  Engineers' were  on  duty  with  engineer  com- 
panies as  follows: 

CJOMPAKY   A. 

Capt  Francis  R.  Shunk,  abeent  sick  from  December  29, 1899,  relieved  while  absent 
First  Lieut.  Sherwood  A.  Cheney,  November  3  to  December  23, 1899,  when  relieved 
for  other  duty  in  the  Philippines. 
Second  Lieut.  William  P.  Wooten. 
Second  Lieut  Horton  W.  Stickle. 

COMPANY  B. 

Capt.  William  L.  Sibert,  relieved  September  15,  1899,  to  act  as  Chi^  Engineer 
DepGutment  of  Pacific  and  of  Eighth  Army  CJorpe, 
First  Lieut.  John  C.  Oakee. 
First  Lieut.  Harley  B.  Ferguson. 

COMPANY  c. 

Oapt.  Thomas  H.  Retee,  relieved  January  9, 1900. 

Capt.  Henry  Jervey,  since  January  22,  1900. 

First  Lieut.  Edwin  R,  Stuart,  relieved  August  19,  1899. 

First  Lieut.  George  M..  Hoffman,  reheved  August  l4,  1899. 

First  Lieut.  Louis  C.  Wolf,  since  February  4,  1900;  absent  sick  since  Jane  7, 1900. 

First  Lieut  Sherwood  A.  Cheney,  August  2  to  September  22,  1899. 

First  Lieut.  Clarke  S.  Smith,  since  August  13,  1899. 

Second  Lieut  Earl  I.  Brown,  since  September  13,  1899. 

*  COMPANY   D. 

Maj.  John  Millis,  relieved  March  28,  1900. 

Capt.  Francis  R.  Shunk,  joined  March  28,  1900. 

First  Lieut.  Louis  C.  Wolf,  absent  sick  September  1,  1899,  to  Febmaiy  4,  1900, 
when  transferred  to  Comjjinv  C. 

First  Lieut.  Frederick  W.  Altstaetter,  relieved  April  27, 1900,  for  service  in  Manih. 

Second  Lieut  Ljrtle  Brown,  August  14,  1899,  to  June  26,  1900,  when  relieved  for 
service  in  Manila. 

Second  Lieut  Amos  A.  Fries,  since  October  4,  1899. 

COMPANY  E. 

Maj.  George  W.  Goethals,  reheved  March  13,  1900. 

First  Lieut  James  P.  Jervey,  until  July  29,  1899,  and  since  June  28, 1900. 

First  Lieut  Harry  Burgess,  until  June  28,  1900. 

IV.  ENGINEER  DEPOT. 
1.  Public  Buildings,  Boats,  Constructions,  etc. 

The  property  in  the  depot,  consisting  of  the  bridge  and  ponton 
equipage;  stores  for  bridge  and  ponton  trains,  engineer,  field,  and 
torpedo  service;  astronomical,  surveying,  drawing,  electrical  instru- 
ments; photographic  supplies;  materials  for  current  repairs  to  build- 
ing, boats,  and  machinery,  has  been  cared  for. 

The  fireproof  repair  shop  completed  by  the  contractor  at  the  close  of 
the  last  fiscal  year  was  fitted  out  with  the  necessary  working  machinery: 
for  furnishing  the  power  a  ^-horsepower  Hornsby-Akroyd  oil  engine 
was  procured  and  set  up;  for  heating  the  building  a  No.  33  Gx)rton 
steam  boiler,  with  the  required  radiators,  pipe  and  pipe  fittings,  water 
connections,  etc.,  has  been  procured  and  installed. 

The  boiler  room  of  the  engineer  museum  was  enlarged. 

The  extension  of  the  engineer  wharf,  used  almost  entirely  with  the 
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work  in  connection  with  torpedo  experiments  and  the  instruction  of 
engineer  troops  in  submarine  mining,  was  examined  with  the  view  of 
having  it  repaired.  Proposals  were  invited,  and  the  work  of  repairing 
was  completed  November,  1899.  There  were  driven  in  all  1 ,  5l8  running 
feet  of  creosoted  bearing  piles  and  788  running  feet  of  oak  fender  piles, 
and  12,882  feet  B.  M.  of  yellow-pine  timber  were  used  to  replace  decK 
flooring  and  stringers. 

The  steamer  Sushnell  was  hauled  out  on  the  beach  and  painted 
inside  and  out,  and  minor  repairs  were  made  to  the  machinery.  The 
steam  launch  Dyne  was  painted  throughout. 

2.  Work  of  the  Depot. 

The  usual  routine  care  of  property  has  continued,  the  incidental 
labor  having  been  performed  bv  enlisted  men  of  the  Engineer  Bat- 
talion, detailed  on  special  dutv  during  the  first  eleven  months  of  the 
year,  and  by  extra-auty  men  from  June  1900. 

Purchases  under  proposals  embraced  submarine  mining  materials, . 
surveying  instruments,  drawing  materials,  photographic  outfits,  bridge 
and  ponton  equipage,  intrenching  and  other  field  engineering  supplies, 
and  books  and  periodicals  for  the  library  of  the  United  States  Engineer 
School. 

Twelve  wooden  pontons  were  received  during  the  year  by  purchase 
and  six  more  are  yet  to  be  delivered. 

Materials  required  to  complete  3  divisions  of  advance  guard  and  3 
divisions  of  reserve  train  of  bridge  equipage  were  procured,  except 
timber  for  long  and  short  balks. 

Five  pieces  cypress  timber  were  received  without  cost  for  purpose 
of  testing  at  Watertown  Arsenal  to  determine  the  fitness  of  cypress 
for  long  oalks.  From  the  reports  of  the  test  made  of  these  pieces  it 
is  evident  that  cypress  lumber  is  entirely  unsuited  for  use  in  ponton- 
bridge  train. 

Notwithstanding  bids  for  white-pine  lumber  for  ponton  trains  were 
invited  from  parties  in  New  York,  and,  through  the  cooperation  of 
several  officers  of  the  Corps  of  Engineers,  in  BuflFalo,  Duluth.  and  St. . 
Paul,  but  one  was  received.  The  price  bid  was  $126  per  tnousand, 
whicn  was  accepted  November  26, 1899,  for  delivery  of  150  long  balks, 
160  short  balks,  and  12  trestle  balks.  The  time  for  delivery  was  on  or 
before  June  15. 1900.  Before  the  time  set  for  the  delivery  the  bidder 
informed  me  oi  his  inability  to  furnish  the  timber  ordered.  Authority  • 
having  been  obtained  to  substitute  Oregon  pine  for  clear  white  pine, 
proposals  for  it  were  invited,  and  the  necessary  quantity  of  it  was 
ordered  for  delivery  by  July  15,  1900. 

Unserviceable  engineer  property,  of  which  a  large  -portion  was 
turned  into  the  depot  from  the  field  during  the  past  two  years,  was 
collected  and  inspected  in  December,  and  disposed  of  in  accoroance 
with  the  recommendation  of  the  inspector. 

Two  battery  and  forage  wagons,  ntted  out  with  necessary  tools  and 
materials,  were  received  from  the  United  States  Ordnance  Depart- 
ment in  November  for  use  in  ponton  trains. 

Materials  for  instruction  of  engineer  troops  in  their  special  duties 
were  procured  when  needed.  Among  the  articles  bought  may  be  men- 
tioned the  following:  One  cartridge  kodak,  with  films  and  film  holders; 
1  electric  storage  Iwittery  of  40  chloride  accumulator  cells,  complete; 
1  boiler  test  pump. 
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3.  Depot  Instruments. 

Surveying  inHtruments,  drawing  materials,  etc.,  have  been  procured 
under  proposals  opened  July  29, 1900;  quantity  not  specified,  but  bid- 
ders were  informed  that  they  must  be  prepared  to  supply  such  num- 
ber as  may  be  called  for  during  the  fiscal  year  ending  June  30,  1900. 
at  the  prices  bid. 

Under  the  appropriation  for  engineer  depot,  ^'  instruments, '*  19CH}, 
the  following  were  purchased  during  the  year:  Six  transits,  engineers; 
1  transit,  engineers,  with  solar  attechment;  8  levels,  engineers;  10^) 
•Abbot's  protractors;  28  hand  levels;  15  aneroid  barometers;  t>  sete 
drawing  instruments;  8  odometers;  7  triangular  scales;  6  drawing 
pens;  4  pjarallel  rules,  18  inches;  12  tapes,  steel  and  metallic,  50  feet 

Repairing  and  overhauling  of  instruments  on  hand  in  the  dep>ot  was 
continued  in  the  depot  repair  shop  as  required  for  issue,  and  was  per- 
formed by  enlisted  men  of  the  engineer  battalion.  In  the  following 
cases  time  did  not  admit  to  make  repairs  in  the  depot;  they  were  sent 
to  instrument  makers  in  New  York  City  and  Brooklyn,  N.  Y.,  for 
repairs,  viz: 

1  transit $23.  .50 

1  proportional  dividers 75 

2  prismatic  compasses 3.  75 

r^oo 

The  following  instruments  were  repaired  at  St.  Paul,  Minn., 
under  authority  given  the  engineer  officer,  Department  of 
Dakota: 

1  transit,  4  surveyor's  chains,  and  1  steel  tape 9.t0 

Total  expended  for  outside  repairs  to  instruments  during  fiscal  year  . .     37. 50 

Issues  to  officers  of  the  Corps  of  Engineers  engaged  on  public  works, 
and  to  acting  engineer  officers  at  the  different  department  headquar- 
ters, engaged  on  surveys  and  reconnaissance  work,  upon  requisitions 
dulv  authorized  by  the  Chief  of  Engineers,  United  States  Army,  were 
as  follows: 

8  engineer's  transits.  5  parallel  rules. 

8  binocular  field  glasses.  5  hand  levels. 

5  Abbot's  protractors.  2  level  rods. 
1  odometer.                                                      2  steel  tapes. 

16  cavalry  sketching  cases.  7  triangular  scales. 

6  German  silver  drawing  pens.  4  magneto  machines,  and  also  16  rolls 
1  current  meter.  (each  500  feet)  of  paper  for  use  of  tide 
1  set  drawing  instruments.  gauges,  and  various  drawing  materials. 

9  engineer's  levels. 

5  prismatic  compasses. 

Various  mstruments  and  reconnaissance  materials  were  issued  for 
temporary  use  of  details  of  the  engineer  battalion  engaged  in  recon- 
naissance work  and  hy drographic  surveys  for  instruction  purposes.  On 
completion  of  this  duty  aU  articles  were  returned  to  the  depot. 

The  following  instruments  were  received  from  officers  oi  the  Corps 
of  Engineers  on  public  works  and  surveys,  and  from  acting  engineer 
officers,  viz,  2  engineer's  transits,  unserviceable;  6  watcher,  unservice- 
ebie;  2  chronometers;  1  prismatic  compass,  and  1  hand  level. 

In  October,  1899,  a  large  lot  of  instruments  and  drawing  material 
was  received  from  the  engineer  officer  of  the  late  Department  of  the 
Gulf.    This  property  was  originally  invoiced  to  the  engineer  officer  of 
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the  Department  of  the  East,  but  there  being  no  storage  facilities  at 
that  department  was  received  here.  Among  the  articles  received  are 
the  following,  viz,  2  transits,  31  assorted  triangles,  14  T-squares,  15 
Abbot's  protractors,  18  sketching  cases,  47  assorted  compasses,  27 
odometers,  2  surveyor's  levels,  15  assorted  scales,  and  a  number  of 
other  smaller  instruments,  drawing  paper,  and  drawing  materials. 

Unserviceable  and  worthless  instruments,  accumulated  in  the  depot 
during  the  past  tj^o  years,  received  from  officers  in  charge  of  public 
works  and  surveys  and  from  engineer  officers  serving  in  the  field,  were 
made  a  subject  of  an  inspection  with  a  view  to  their  condemnation,  and 
the  following  were  condemned  and  sold  or  destroyed: 


4  sextants. 

5  aneroid  barometers. 
12  mercurial  barometers. 
2  thermometers. 

5  surveyor's  compasses. 
9  engineer's  levels. 

6  level  rods. 

16  metallic  and  steel  tapes. 

7  theodolites. 

7  engineer's  transits. 

1  secondary,  base  apparatus. 


4  micrometers. 
22  odometers. 

27  prismatic  compasses. 

5  hand  levels. 

7  watches. 

4  passometers. 

3  Abbot's  protractors. 

10  sets  drawing  instruments. 

8  cavalry  sketching  cases,  and  a  number 
of  miscellaneous  drawing  instruments 
and  photographic  supplies. 


Purchases,  issues,  and  receipts  of  instruments,  drawing  materials, 
ete.,  required  for  equipment  or  engineer  troops  for  use  in  tne  field  and 
te  chief  engineers  with  army  corps,  ete.,  are  referred  te  hereafter 
under  the  heading,  "Equipment  or  Engineer  Troops." 

4.  Instruments,  Photographic  Supplies,  etc.,  for  Alaska. 

Under  the  several  orders  received  from  the  Chief  of  Engineers, 
United  States  Army,  shipments  of  instruments,  drawing  materials', 
and  photographic  supplies  were  made  as  soon  as  articles  called  for 
could  be  purchased,  ir  not  in  the  depot,  and  packed  for  shipment. 
The  following  table  shows  the  dates,  articles,  and  names  of  officers  to 
whom  shipments  were  made  during  the  fiscal  year,  viz: 


Date. 

Name  of  officers  and  address. 

Articles  sent. 

idoo. 

Mar.  21 

Capt.  W.  R.  Abererombie, 

Port  Vald^  Alaska. 
First  Lieut.  H.  R.  HIckok, 

1  steel  tape,  100  feet. 

2  sight  vanes  for  prismatic  compasses. 

May  10 

1  engineer's  transit 

engineer  officer,  Depart- 
ment of  Alaska,  at  Seat- 

tle, Wash. 

May  12 

do 

4  brashes,  camel's  hair. 

50  sheets  cardboard  paper. 
1  roll  drawing  paper,  42  inches. 
26  sheets  dmwfng  paper,  mounted. 

80  rolls  blue-print  paper,  30  inches. 

100  sheets  topographical  paper. 
1  roll  cross  section  paper. 

1  roll  profile  paper. 

6  rolls  black-process  paper,  30  inches. 

1  German  silver  pen. 

6  dozen  pencils. 

1  parallel  rule.  Qerman  silver. 
800  thumb  tacks. 

6  paper  weights. 

86  dozen  dry  plates,  5  by  7  inches. 

8  ounces  hydrochinon. 

100  pounds  hyposulphate  soda. 

4  gross  aristo  platino  paper,  5  by  7  inches. 
6  bottles  chloride-platino  of  potassium. 
6  pounds  platino  developing  salts. 
2  gross  tubes  hydrometol  developer. 
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Date. 

Name  of  offloenand  addren. 

Articlee  sent. 

1900. 
May  12 

Pint  Lieut  H.  R.  Hickok. 

1  ounce  nranimn  nitrate. 

engineer  of&oer,  Depart- 
ment of  Alaska,  at  Seat- 
tie,  Wash. 

5  pounds  chrome  alum. 

2  ground  glasses,  10  by  12  Inches. 

2  pounds  hydrochloric  acid. 

24  boxes  platinotype  paper,  5  by  7  inches. 

600  envelopes,  photo. 

12  dozen  drv  plates,  5  by  7  inches,  achromatic 

1  graduated  glass,  16  ounce.            t 

1  ruby  glass,  10  by  12  inches. 

1  orange  glass,  10  by  12  inches. 

1  gross  sheets  velox  paper,  10  by  12  inches. 

1  stand  lor  camera. 

1  pound  acetate  soda. 

1  pound  bichloride  mercury. 
6  bottles  chloride  of  gold. 

2  pounds  bromide  potassium. 
2  pounds  phosphoric  acid. 
1*1  packages  developing  powders. 
6  glass  bottles  with  stoppers. 
4  printing  frames,  5  by  7  Inches. 
12  jars  photo  mounting  paste. 
1  print  trimmer,  11  inches. 

1  roller  for  mounting,  12  inches. 

4  gross  envelopes,  negative. 
1  lantem,  dark  room. 

12  botties  aristo  gold  solution. 

12  botUes  aristo  platino  solution. 

8  printing  frames,  8  by  10  inches. 
2  rubber  trays.  10  by  12  inches. 
8  ounces  metol. 

6  pounds  sulphite  soda. 
5  pounds  carbonate  soda. 

8  pounds  bicarbonate  soda. 

6  gross  sheet  velox  paper,  carbon,  6  by  7  inches. 

4  pounds  borax. 

1  King  camera,  8  by  10  inches,  with  Zeiss  lens  and  Bauscfa  k 

Lomb  shutter. 
6  plate  holders  for  the  above. 
1  tripod  for  the  above  camera. 

1  leather  case  for  the  above  camera. 

2  rolls  velox  paper.  20  Inches  wide. 

81  yards  white  oilcloth. 

10  dozen  dry  plates,  8  by  10  Inches. 

5une  16 

do 

5  gro«  sheets  velox  paper,  carbon,  8  bv  10  inches. 
10  rolls  films  for  Eastman's  No.  4  kodaJc. 

1  doaen  ferrotype  plates,  10  by  14  inches. 
1  negative  rack. 

1  ray  screen. 

1  set  scales,  pocket,  with  weights. 

1  pound  alum,  powdered. 

1  pound  acetic  soda. 

1  dosen  kits,  5  bv  7.inche»-8  by  10  inches  opening. 

1  set  aristo  spotting  colors. 

8  brushes,  camel's  tudr,  2  inches.                                   « 

8  brushes,  artists. 

5.   SUBMABINB-MlNING  MATERIALS. 

Jrdjr  1, 1899,  the  Chief  of  Engineers  United  States  Army  furnished 
all  officers  of  the  Corps  of  Engineers,  in  charge  of  submarine-mining 
materials,  with  mimeograph  lists  of  submarine-mining  materials,  mm 
request  to  submit  a  detailed  statement  as  to  the  quantities  of  material 
required,  on  hand,  etc.,  at  the  various  harbors. 

Twenty-nine  of  these  lists,  covering  all  the  localities  where  subma- 
rine-mining materials  are  stored,  have  been  received  at  this  oflfice 
during  the  year  from  the  Chief  of  Engineers.  They  were  revised  and 
returned. 

These  lists,  upon  bein^  approved  by  the  Chief  of  Engineers,  were 
returned  here  lor  file,  with  instructions  to  issue  the  materials  called 
for  so  far  as  available  materials  will  permit. 

These  lists  on  being  received  here  were  consolidated  in  a  book  spe- 
cially prepared  for  this  purpose,  in  order  to  determine  the  quantities 
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called  for  by  all  the  lists,  to  make  the  proper  distribution  of  materials, 
to  purchase  additional  materials  with  available  allotments  from  the 
appropriation  for  torpedoes  for  harbor  defense,  and  note  the  materials 
which  officers  recommended  to  be  purchased  in  their  local  markets. 

The  work  of  consolidating  these  lists  was  not  completed  until  March, 
1900,  and  when  completed  the  work  of  preparing  materials  for  ship- 
ment, as  directed  by  the  Chief  of  Engineers  United  States  Army,  was 
commenced,  and  shipments  were  be^un  as  follows: 

founds. 

April  19, 1900,  to  Fort  Monroe,  Va 50, 709 

May  16, 1900,  to  Paget  Sound,  Wash 61,698 

May  26, 1900,  to  Fort  Stevens,  Oreg • 29,298 

June  13, 1900,  to  San  Francisco,  Cal 135,064 

June  27, 1900,  to  Ballast  Point,  Cal 14,378 

June  30, 1900,  to  Galveston,  Tex ....: ^ 37,630 

The  Gralveston  lot  was  ready  for  shipment  on  June  30, 1900,  but  not  having  been 
shipped  on  that  day  is  not  included  in  the  detailed  statement  following. 

Various  shipments  of  oil  engines  and  rotary  transformers,  direct 
from  the  works  of  the  manufacturers,  were  noiade  during  April  and 
May,  1900. 

The  following  statement  gives  the  total  issues  made  of  submarine 
mining  materials  during  the  year: 


Name  of  article. 


Switchboards,  complete number. , 

Operating  boxes, new do..,, 

Mine  number  disks do.... 

Cable  tags 

Rotary  transformers number.. 

Oil  engines,  4-hoxse  power do 

Signalbatteries 

Extra  zincs  for  the  above number. . 

Testing  sets,  portable do — 

Galvanometers,  Bradley!s do 

Reading  microscopes do 

Reversing  keys do 

Circuit  detectors do 

Testing  batteries do 

Bell  batteries do.... 

Leading  wire, No.  16 feet.. 

Cotton  braided  wire, No.  18 .do. . . . 

Insulating  cleats number. , 

Large  staples pounds.. 

Small  staples do.... 

Binding  posts number.. 

Double  connectors do 

Telephones,  casemate do.... 

Lightning  arresters do.;.. 

Torpedo  Manuals  1898 copies.. 

Notes  on  electricity do.... 

Test  books,  daily number. . 

Note  books,  6  by  8  inches do ... . 

Pencils do 

Tool  boxes  A,  complete,  vrith  tools,  etc. 

nnmber.. 

Alcohol  lamps do 

Two  ring  stands do 

Blow  pipes do 

Balances  and  weights do 

Amalgamating  dishes do 

Wire  brushes do 

Mercury  spoons do 

Battery  syringes do 

Acid  mixing  pots do 

Glass  rods do.... 

Melting  dishes do 

Evaporators,  porcelain do 

Funnels,  glass do 

Glass  graduates,  8  ounces do.... 

Emery  paper, fine sheets.. 

Chamois  skins number . . 

Commercial  mercury pounds. . 

ENG  1900 67 


Quan- 
tity. 


•6 
59 
434 
399 
6 
6 

40 
40 


1 

31 

6 

3 

27,000 

2,200 

812 

75i 

11 

12 

187 

26 

20 

85 

9 

60 

288 

264 

6 

7 

7 

8 

■6 

5 

18 

'      6 

12 

12 

18 

6 

18 

26 

14 

22 

8 

121 


Name  of  article. 


Paraffine pounds, 

Rosin do 

Beeswax  ..*. do 

Marine  glue do 

Wood  alcohol gallons. . 

Asphaltum  varnish do 

French  varnish do.... 

Vermilion pounds.. 

Shellac do 

Sulphuric  acid,  c.p gallons. . 

Hydrochloric  acia.c.p do 

Sulphate  of  copper pounds.. 

Sal  ammoniac do 

Fusible  soldering  alloy do 

Common  solder. . : do 

Domes  for  ground  mines niimber. . 

Domes  for  ground  mine  buoys do 

Clamping  screws  for  min^ do 

Compound  plugs  for  buoyant  mines,  new 

pattern number. . 

Extension  pieces  for  buoyant  min^s,  as- 
sorted  number. . 

Circuit  closers,  new - 

Circuit  regulator  plugs,  new. .  .number. . 

Cut-outs,  unprim^ do 

Fuses,  primed do 

Loading  wire,  No.  12 feet . .  i 

Rubber  packings number. . , 

Brass  washers,  new do ' 

Brass  jointers pounds..! 

Rubber  tape do i 

Rubber  tubing feet. . ' 

Twine,  flax pound.s. .  i 

Rubber  cement do ' 

White  lead do.... 

Red  lead do 

Mutton  tallow do I 

Cotton  waste do 

Emery  paper,  coarse , sheets. . 

Lubricating  oil gallons.  .- 

Lead  washers,  assorted number. . 

Mooring  rope feet.. 

Mooring  sockets number. . 

Lead pounds. . 

Antimony do. . . . 

Tool  boxes  B,  complete  with  all  tools, 

number 

Socket  wrenches number.. 


Quan- 
tity. 


352 
72 
72 
35 


U 
3 

8* 

9* 

9 

i20 

91 

21 

1041 
2 
1 
13 

557 

884 

1,297 

1,277 

2,578 

4,064 

12,690 

11,810 

12,050 

17* 

304 

2,810 

184 

107 

225 

80 

225 

1,158 

120 

10 

1,091 

21,000 

3,001 

4,990 

620 

11 
80 
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Name  of  article. 


LeveFS  for  the  above 

Plate}}  of  loading  connections sets. . 

Blocks,  double,  6-inch : number. . 

Blocks,  single.  6-inch do — 

Rope, 2-inch,  for  the  above feet. . 

Kilmers'  screws number. . 

Vises,  bench,  large do — 

Crowbars do — 

Mallets,  heavy do — 

Brushes  for  red  lead do — 

Brushes,  dusting do.... 

Anvils,  oOpoundJB  each do — 

Plumbers' furnaces do.... 

Navy  knives , do.... 

Melting  pots do — 

Ladles do.... 

Trucks  for  handling  mines do 

Cable  drum  frames do,... 

Axles  for  the  above do 

Brakes  for  the  above do 

Washbasins do 

Iron  buckets do 

Cups,  drinking do 

Coal  oil  soap pounds.. 

Sister  hooks pairs.. 

Mine  shackles number.. 

Anchor  shackles do 

Split  pins  for  shackles do 

Turk'^B  head  collars,  large '.  .do 

Turk's  head  collars,  small do 

Junction  boxes,  single,  large do. . . . 

Junction  boxes,  single,  small do. . . 

Junction  boxes,  grand do. . . 

Junction  boxes,  triple do 

Jointing  boxes, single do. . . . 

Jointing  boxes,  multiple do 

Gaskets  for  the  above do 

CutK)ut  boxes do.... 

Gaskets  for  the  above do. . .  < 

Cut-out  plugs do.... 

Lowering  rope,  3  inches  circumference, 

feet ; 

Marline pounds.. 

Boat  anchors,  600  pounds  each  .number. 

Boat  earth  plates do... 

Tool  boxes,  C,  complete  with  all  tools, 

number 

Tool  boxes,  D,  complete  with  all  tools, 

number 


Quan- 
tity. 


64 
48 

18 

19 

1,400 

18 

6 

15 

5 

86 

40 

21 

14 

282 

65 

87 

18 

24 

24 

24 

20 

20 

20 

100 

6 

786 

1,789 

2,480 

778 

4,828 

443  I 

848  ' 

68  I 

468 

906  I 

511 

1,417  , 

468  I 

AtiA  I 


86,500 
1,289  1 
14 


Name  of  article. 


15 


Compound  heaters number.. 

Grappling  irons do — 

Fieia  glasses,  binocular do 

Signal  flags  and  staffs do — 

Sounding  lines,  100-foot do. . . . 

Braided  cotton  line,  i  inch  diameter, 

f  Pa(     ^    ^     ^  _ 

Rope,manlia,2^inch. oiils.. 

Insulating  compound,  odte  — gallons. . 

Megaphones number.. 

Telephones,  boat  service do. . . . 

The  following  tools  for  completing  tool 
boxes  on  hand: 

Camel's-hair  pencils number.. 

Combination  wrenches do. . . . 

Fliers,  small do.... 

Nippers,  sma?l do.... 

6-inch  tool  handles,  with  tools.do. . . 

Soldering  coppers do..., 

Glue  pots do.... 

Rules,  1-foot do.... 

Screw-driveis do..., 

Oilstones do... 

Shears do... 

Hand  vises do... 

Files,  assorted do..., 

Brushes,  dust do... 

Brushes,  button do... 

Cold  chisels do... 

Cutting  pliers. large do... 

Hammers,  smith's do... 

Hammers,  ball  peen do — 

Hatchets do... 

Wrenches,  Stillson's,  18-inch. .  .do. . . 

Marking  crayons do... 

Oilers do... 

Pincers,  large do... 

Round-nose  pliers do... 

Hand  vises, large do... 

Scissors do..., 

Cotton  duck pieces. 

R-wrenches number. 

T-wrenches do... 

-  Measuring  lines, lOQ-foot do... 

Wrenches,  monkey do... 

Marline  spikes do... 

Earth  plates do... 

RouQd  drive  punches, do... 


Qots- 
tity. 


54 
II 
8 
» 
14 

30,900 
10 
€ib 
61 
26 


6 
2 
4 
1 
2 
8 

2 

6 

1 
1 
1 

4! 
1 
10 
10 

» 
s 

16 
5 

11 

U 
8 

14 

b 
41 
90 
8 
27 
6 
9 
4 
94 
34 


The  lists  of  submarine  mining  materials  submitted  by  local  officers 
show  four  distinct  classes,  viz: 

1.  Number  called  for  by  outline  project; 

2.  Number  on  hand; 

3.  Number  to  be  supplied  from  depot,  and 

4.  Number  to  be  purchased  in  local  market. 

As  to  class  3,  the  five  shipments  so  far  made  very  nearly  complete 
the  supplies  to  go  from  the  depot;  the  articles  still  to  be  suppliea  will 
be  shipped  as  soon  as  purchased. 

As  to  class  4,  the  six  lists  filled  thus  far  include  nearly  all  of  the 
articles  reconmiended  by  the  local  officers  "to  be  bought  in  local 
market,"  there  being  an  ample  supply  of  these  in  the  depot,  and  it  is 
thought  that  supplies  in  depot  will  very  nearly  fully  equip  all  distant 
localities  without  the  necessity  of  purchases  being  made  in  the  markets 
of  those  localities. 

Specifications  have  been  prepared  and  proposals  invited,  some  under 
public  notice  and  others  under  advertisements,  for  the  following  arti- 
cles ordered  under  the  allotment  of  $34,000  assigned  to  me  May  23, 
1899,  viz: 
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1,050  aliUDinum  cases  for  new  style  cir- 
cuit closer. 

66j000  feet  leading  wire,  No.  16,  kerite 
insulated. 

26j400  feet  loading  wire,  No.  12,  kerite 
insulated,  7-8tranded. 

12,000  cut-outs,  unprimed. 

50,000  brass  washers,  new. 

12,000  fuzes,  primed. 

5,000  pounds  pig  lead. 

293  compound  plugs  for  mine  cases  and 
grouna-mine  buoys. 

644  extra  iron  glands  for  compound  plugs. 

254  brass  glands  for  compound  plugs. 

6  oil  engines,  4  horsepower. 

10  pouMS  vermilion  paint 

5  rotary  transformers. 
22,000  rubber  packings. 

6  new  pattern  switch  ooards. 
400  cut-cut  boxes. 

800  junction  boxes,  single,  large. 

110  junction  boxes,  grand. 

1,600  extra  comer  bolts,  with  nuts,  for 
the  above. 

2,400  extra  clamp  bolts  for  above  junc- 
tion boxes. 


20  megaphones. 

12  flag  poles. 

1,700  mine  shackles. 

7,500  split  pins  for  shackles. 

3,500  moonng  sockets. 

700  boxes  rubber  cement. 

11,000  feet  rubber  tubing. 

900  multiple  jointing  boxes. 

429  T-wrenches. 

200  500-pound  anchors. 

450  cut-out  plugs. 

275  junction  boxes,  single,  small. 

375  Junction  boxes,  triple. 

24  axles  for  cable  drum  frames. 

2,600  anchor  shackles. 

1,100  split  keys  for  mine  cases. 

45  binocular  field  glasses. 

250  pairs  of  insulating  cleats. 

200  pounds  connectors  (brass  jointers). 

1,500  single  jointing  boxes. 

4,000  extr»  binding  screws  for  jointing 
boxes,  and  a  number  of  other  smaller 
articles;  also  the  necessary  boards  and 
nails  for  making  packing  boxes  and 
crates  for  shipping  materials. 


A  statement  of  submarine-mining  materials  still  to  be  provided  for 
and  detailed  estimated  cost  thereof  is  now  under  preparation. 

The  consolidated  list  of  materials  for  all  the  harbors  shows  an 
excess  of  mine  cases  and  anchors  at  several  localities,  and  upon  recom- 
mendation from  this  office  transfers  of  sundry  mine  cases  were 
effected  to  eight  localities,  and  corresponding  purchases  rendered 
unnecessary.  It  is  proposed  to  recommend  further  transfers  of  mine 
cases,  and  to  supply  by  transfer  three  hundred  and  seventy-six  1,000- 
pound  and  seventy-five  2,000-pound  anchors. 

Aluminum  tubing  bought  in  1898,  for  use  in  making  extension  pieces 
for  buoyant  mine  cases,  39  inches  and  up,  was  cut  into  required  lengths, 
and  threaded  in  the  torpedo  repair  shop.  The  following  were  com- 
pleted: 

103  ettension  pieces  for  39-inch  and  40-inch  buoyant  mines. 
718  extension  pieces  for  43-inch  and  46-inch  buoyant  mines. 
63  extension  pieces  for  48-inch  buoyant  mines. 

The  work  connected  with  the  receiving,  packing,  and  shipping  of  sub- 
marine-mining materials  was  performed  by  enlisted  men  of  tine  Engineer 
Battalion. 

In  compliance  with  General  Orders,  No.  1,  Headquarters  Corps  of 
Engineers,  United  States  Army,  Washington,  D.  C,  February  14, 
1898,  oflScers  of  the  Corps  of  Engineers,  in  charge  of  submarine  min- 
ing materials  at  the  various  fortifications,  rendered  reports  of  their 
semiannual  inspections  of  submarine  mining  materials  to  the  Chief  of 
Engineers,  United  States  Army.  All.  of  thesie  reports  have  been 
referred  to  this  oflSce  for  recommendations  and  remark.     These  re- 

E>rts  on  being  reviewed  and  recorded  were  returned  to  the  Chief  of 
ngineers,  United  States  Army.     During  the  fiscal  year,  61  of  such 
reports  were  received  and  actea  on  as  above. 

6.  Equipment  of  Enqinbbr  Troops. 

Instruments,  drawing  materials,  photographic  supplies,  intrenching 
tools,  materials  for  ponton  and  bridge  trains,  etc. ,  procured  under  the 
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3  ponton  cheete. 

3  dozen  scoop 'shovels. 

144  chalk  lines. 

16  canvas  covers  for  pontons. 

26  gross  chalk,  white  and  red. 

96  4-lb.  cans  axle  grease. 


fiscal-year  appropriations  for  ''  Equipment  of  Engineer  Troops,"  have, 
since  the  recent  Spanish- American  War,  been  brietfy  termed  ^'  Mate^ 
rials  for  Equipment  of  Engineer  Troops."  All  materials  shipped  and 
issued  to  the  new  foreign  possessions  during  the  fiscal  year,  when  pur- 
chase had  to  be  resorted  to,  were  bought  from  the  appropriation  for 
''Eauipment  of  Engineer  Troops,"  1900. 

Allotments  from  the  above  appropriation  were  assigned  to  me  at 
various  dates,  beginning  with  the  allotment  of  $500  on  August  1, 1899, 
and  subsequent  allotments,  the  last  on  June  25, 1900.  The  total  sum 
thus  allotted  during  the  year  was  $10,850,  of  which  but  $29.40  remains 
available  at  the  end  of  the  fiscal  year. 

The  principal  articles  purchased  during  the"  year  from  the  above 
allotments  were  articles  covered  by  the  various  requisitions  received 
from  engineer  officers  serving  with  troops  in  Cuba,  Porto  Rico,  and 
the  Philippines,  and  referred  to  this  office  by  the  Chief  of  Engineers, 
United  States  Army,  with  authority  to  make  shipments.  One  thou- 
sand eight  hundred  and  eighty -eight  dollars  and  sixty-nine  cents  of 
the  above  sum  was  expended  and  pledged  for  completing  three  divisions 
of  advance-guard  and  three  divisions  of  reserve-train  equipage. 

The  articles  thus  purchased  were  as  fdilows: 

1  set  of  horseshoers'  tools. 
21 J  coils  assorted  manila  rope, 

4  dozen  collapsible  canvas  buckets. 
36  oak  pickets. 

5  dozen  heavy  mallet?. 
4  dozen  grocers'  scoops. 

6  dozen  assorted  ship  augers  and  18,138 

feet,  B.  M.,  clear  Oregon  pine  lumber 
for  short,  long,  and  trestle  balks. 

All  the  above  articles  were  delivered  during  the  year,  except  the 
Oregon  pine,  as  to  which  reference  is  made  under  item  2,  *'^  Work  of 
the  Depot." 

The  purchases  of  materials  made  for  issue  to  engineer  troops  serv-^ 
ing  in  the  field  consisted  chiefly  of  surveying  instruments,  reconnais- 
sance and  drawing  materials,  blue-print  papers  and  accessories,  and 
photographic  outfits.  Instruments,  drawing  materials^  and  blue-print 
papers  were  obtained  under  standing  proposals  holding  for  the  whole 
nscal  year;  photographic  outfits  were  obtained  under  circular  notices 
of  from  two  to  ten  days,  according  to  the  time  available  for  making 
the  shipments. 

All  materials  shipped,  subject  to  atmospheric  influences,  were  spe- 
cially prepared  for  tine  climate  for  which  they  were  destined.  Blue- 
{)rint  papers  were  put  up  in  tin  foil  and,  as  a  rule,  50  rolls  put  in  a  tin- 
ined  case;  photographic  materials  were  put  up  in  sealed  tin  cases,  and 
chemicals  in  sealed  bottles. 

During  the  year  19  different  requisitions  were  made  by  engineer 
officers  serving  in  the  field. 

Reqni- 

idtJODS. 

Eighth  Cavalry,  United  States  Army,  at  Cuba 1 

Engineer  officer,  department  of  Habana  and  Pinar  Del  Rio 3 

Engineer  officer,  department  of  Matanzas  and  Santa  Clara "^ 

Engineer  officer,  department  of  the  Pacific ^ 

Engineer  officer,  department  of  Santiago ' | 

Engineer  officer,  Forty-third  Infantry * 


Total. 


19 
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On  July  5, 1899,  various  surveying  instruments,  drawing  materials, 
field  photographic  outfits,  and  a  supply  of  miscellaneous  intrenching 
tools,  carpenters'  and  blacksmiths'  tools,  etc. ,  were  turned  over  to  Com- 
pany B,  Battalion  of  Engineers,  on  the  day  of  their  departure  from 
this  post  for  the  Philippines. 

On  September  23,  1899,  in  accordance  with  instructions  from  the 
Chief  of  Engineers,  United  States  Army,  all  materials  necessary  for 
two  divisions  of  advance-guard  train  were  prepared  for  shipment  to 
the  chief  engineer,  department  of  the  Pacific,  at  Manila,  P.  I.,  and 
turned  over  to  the  depot  quartermaster,  New  York  City,  for  transfer 
to  transport  Afrida,  Besides  two  divisions  of  materials,  as  called  for 
by  the  pont6n  manual,  two  extra  ponton  wagons  and  a  few  minor  extra 
articles  were  sent.  Four  hundred  rolls  of  heavy  blue-print  paper  were 
sent  at  same  time. 

The  nine  Berthon  folding  ponton  boats,  imported  from  England  in 
1898  for  use  in  the  campaign  in  Cuba  and  received  back  in  the  engineer 
depot  in  1899,  were  fitted  out  and  shipped  to  the  commanding  officer, 
Company  A,  Battalion  of  Engineers,  at  Manila,  P.  I.,  in  September, 
1899. 

The  following  tables,  divided  into  the  different  classes  of  materials, 
give  shipments  during  the  year  from  the  engineer  depot  to  engineer 
troops  serving  in  the  field: 

L  Issues  of  surveying  instruments  and  reconnaissance  and  drawing  materials. 


Barometers,  aneroid  . .  .number. . 

Blue-print  cloth rolls. . 

Books: 

Level number.. 

Field do 

Transit do 

Note do 

Brushes,  for  water  colors,  .do 

Bosurd,  drawing do 

Clinometers do 

Ck)mpa88ee: 

Pocket do 

Prismatic do 

Curves,  hard  rubber do 

Crayons,  wax,  assorted do 

Chains,  surveyors'  100  ft.  .do 

Marking  pins,  for  t  ne  above .  sets .  - 

Drawing  mstruments do. . . . 

Dividers,  proportional,  .number. . 
Erasers: 

Steel do 

Rubber do 

Field  classes,  binocular . .  .do, . . . 

Hand  levels do 

Ink: 

»     Black,  drawing bottles.  - 

Red,  drawing do 

Assorted,  drawing do 

Black,    lor    mimeograph, 

pounds 

Levels,   engineers',    complete, 

number..... 

Level  rods: 

Flexible number.. 

N.  Y do 

Mimeograph do. 

Odometers do 


27 
50 

95 
25 
25 
72 
48 
•  1 
6 

113 

29 

3 

240 

10 

4 

13 

3 

12 

120 

31 

28 

32 
12 
37 


1 
14 

1 
81 


Paper: 

Blue-print,  36-inch. . .  rolls. . 

Blue-print, 42-inch  ...do 

Blue-print,  42-inch,  unpre- 
pared  rolls.. 

Blue-print,  36-inch,  unpre- 
pared  rolls.. 

Drawing,  36-inch do 

Drawing,  19  by  24  inches, 
sheets 

Drawing,  36-inch,  mounted, 
rolls 

Drawing,  42-inch,  mounted, 
rolls 

Manila  drawing rolls. . 

Tide-gauge,  •13-mch,  500-foot 
rolls rolls. . 

For  mimeograph reams. . 

Cross-section quires.. 

Profile do 

Protractors: 

Abbot's number. . 

Paper do 

Pencils,  assorted dozen.. 

Pens: 

Cujve,  German  silver, 
number 

Crow  quill i  .  -number. . 

Drawing,  steel do 

Plane  tables,  with  rollers,  .do 

Rulers,  rubber do 

Range  finders,  Pratt's do 

Sketching  cases: 

Batfion  ..•••••.......do.... 

Cavalry do 

Scales,  triangular do.-— 

Straightedgee,  steel do—. 


735 
563 

24 

20 
3i 

30 

20 

10 
1 

11 
2 
6 
6 

168 
10 
86 


1 

12 

27 

2 

2 

1 

23 

109 

82 

1 
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I.  Issue$  of  gurvet^ng  intiruments  and  reconnaissance  and  drawing  materiaU — Cont'd. 


Tracing  cloth: 

36  inches rolls..  32 

42  inches do 21 

Tapes,  metallic,  100  feet .  number. .  28 

T-squaree,  36  inches do 1 


Transits,  engineers',  complete, 

number 

Trianffles,  rubber number.. 

Thumb  tacks do 

Tubee,  preeerving do 


II.  Issues  of  field  photographic  oulfiis. 


Acid: 

Hydrochloric pounds. . 

Sulphuric do 

Alcohol quarts. . 

Ammonia pounds.. 

Alum do 

Borax,  powdered do 

Bromide  potassium do 

Chloride-aminonium do 

Cotton,  absorbent do 

Cyanide  of  potassium do 

Cameras,  Premo  Sr. ,  6  by  7  inches, 
number 

Ijeather  case  for  the  above, 
number 

Tripod  for  the  above. num- 
ber  

Dry  plates: 

4  by  5  inches doz.. 

5  by  7  inches do 

6J  by  8 J  inches do 

8  bv  10  inches do 

17  by  20  inches do 

Eikonogen pounds.. 

Films: 

Eastman's,  31  by  3i  inches, 

rolls 

Eastman's,  6   by  7   inches, 

rolls 

Oarbutt's,  18  by  22  inches, 

number 

Fixing  boxes,  hard  rubber. num- 
ber  

Frames: 

Printing,  5  by  7  inches. num- 
ber  ,- 

Printing,  8  by  10  inches,  num- 
ber  

Blue  print,  20  by  24  inches, 

number 

Blue  print,  24  by  24  inches, 

number 

Blue  print,  30  by  42  inches, 

number 

Blue  print,  36  by  42  inches, 

number 

Funnels,  glass number. . 

Punnel  stand do.... 

Glasses,  graduated: 

4-oujice do..-. 

8-ounce. do. ... 

16-ounce do.... 

32-ounce do.... 


1 

2 

1 

1 

3 

1 

4i 

4 

2 

1 


6 

44 

20 

32 

6 

3 


12 
48. 
100 
1 

2 
3 
1 
2 

1 

1 
1 
1 

2 
1 
1 

1 


Glycerine pounds. . 

Gold,  chloride,  in  15^min  bottles, 

bottles - 

Hydrochinbn '. .  .ounces.  . 

Iodine.  ..* ^'-. ......... .do 

Kodaks,  No.  5,  Eastman's,  5  by  7 
inches,  with  Zeiss  lens. number. 

Cartridge-roll  holders  for  the 
above,  number 

Extra  finders  for  the  above, 
number 

Carrying  cases  for  the  above, 

number..... * 

Lanterns,  ruby,  dark-room. num- 
ber  

Mercury,  bichloride  of,  pounds. . 

Metol •••.... do 

Nitrate  of  silver do.... 

Paper: 

Vinco,  18  by  22  inches. gross. 

Velox,  8  by  10  inches... do.. 

Aristo,  5  by  7  inches,  .do. ... 

Aristo,  6}  by  8}  inches,  do 

Aristo,  8  by  10  inches. do 

Aristo,  16  by  20inches.do 

Solio,  6  by  7  inches. .  .do 

Aristo,  20  by  24  inches,  do 

Solio,  8  by  10  inches,  .do 

Litmus sheets. . 

Vandyke-black     process, 

rolls 

Plate  holders,  5  by  7  inches. mun- 

ber 

Potassium: 

Ferro-cyanide poimds. . 

Carbonate do 

Paste,  photo jars. . 

Print  mounters number. .  * 

Print  trimmers do 

Scales,  complete    with  weights, 

sets 

Solution: 

Aristo  gold bottles. . 

Aristo  platino do 

Soda: 

Hypo pounds.. 

Carbonate do 

Solio  hardener quarts. . 

Sulphate  of  soda pounds. . 

Trays: 

Hard   rubber,    assorted, 
number 

Zinc number.. 


54 

512 

3 


70 
51 

1 

2 
2 
2 
2 

2 
2} 
4 

1 

^ 

5 

5 
5 
5 
1 
4 
1 
2 
2 

25 

6 

1 

3 

12 

1 
1 


10 

58 

225 

12 

5 

20 


12 

1 
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III.  Ismu's  ofpmdon  and  bridge  mcUerialSy  intrenching  tools,  implement,  etc. 

LIOT   A. — PONTON   AND  BRIDGE  MATBRIAIA 


Abutment  sills number. .  4 

Anchors do 16 

Axlegrease pounds..  128 

Balks: 

Short.. number..  140 

Trestle ..do 28 

Blacksmiths'  tools,  1  set  in  each 

forgewagon sets..  2 

Boats,  ponton,  canvas,  complete, 

number 16 

Boat  hooks number..  S2 

Cables,  each  200  feet...  ...do 16 

Canvas,  cotton yards. .  194 

Chess,  11  feet  long number. .  456 

Lashings do 524 

Mallet^heavy do 35 

Paddles do....  80 

Pickets do 16 

Pails,  rubber do 16 


Ponton  manuals copies.  -  10 

Rack  sticks number..  128 

Rope,  manila: 

3  in.  circumference feet. .  8, 000 

2^  in.  circumference. .do....  1, 000 

1  m.  circumference* ...  do ... .  6, 000 

Shovels,  scoop number.  .  16 

Scoop6,smair do-...  32 

Trestles,  complete sets.  .  4 

Wagons — 

Chess number..  26 

•t'OOl  ...............  .QO.  ..  •  Ju 

Battery  and  forge do 2 

Extra  boxes  for  canvas  covers, 

number 4 

Extra  canvas  covers  for  pontons, 

number 8 

Extra  trestle  chains . .  .number. .  8 


LIST  B. — INTRENCHING   TOOLS,  IMPLEMENTS,  ETC. 


Axes: 

Broad number..  11 

Chopping do 88 

Adzes do 20 

Anvils,  75  poimds do 1 

Augers do 68 

Auger  handles do 35 

Billhooks do 6 

Blocks: 

8ingle,iron do 2 

Double,  iron do 2 

Snatch,  wood do 5 

Double,  wood do 6 

Single,wood do 6 

Beeswax pounds..  6} 

Bits,  brace.... sets..  3 

Bench  screws number..  3 

Comealongs do....  6 

CUmbingirons pairs..  3 

CUmbing-iron  straps. . .  number. .  6 

Cutters,  pipe do 4 

Chalk...--. pounds.-  24 

Compoimd  heaters number. .  1 

Canthooks do 2 

Cots,folding do 1 

Clamps,  carpenters' do 3 

Chalk  lines do 30 

Chisels: 

Framing do 21 

•  Firmer do 36 

Crowbars...; do 4 

Diggers,  post-hole do 2 

Forges,  fNortable do 1 

Files: 

Flat dozen..    ,  ,  2 

Saw....... do 9 

File  handles number..  12 

Grindstones do....  3 

Hammers: 

Spiking do 3 

Hand *do 1 

Stone do 3 

Assorted do 8 


Horseshoers'  outfits sets. 

Hatchets, with  handles. number. 

Handles,  assorted do... 

Irons: 

Calking do... 

In  bars,  assorted . .  .pounds. 

Knives,  gabion number. 

Ladle,  steel do. . . 

Lanterns,  assorted do. . . 

Lantern  wicks do... 

Lantern  globes,  extra do. . . 

Levels,  carpenters* do... 

Machetes do... 

Marline  spikes do, . . 

Mallets,  caulking do. . . 

Mauls,  wooden do . . . 

Marline pounds . 

Needles,  sailmakers' . .  .number. 

Nails,  assorted pounds. 

Oilstones number. 

Oilers,  iron do. . . 

Pliers,  assorted do. . . 

Pencils,  carpenters' do. . . 

Palms,  sailmakers' do. . . 

Planes,  jack do. . . 

PadlocKs - do 

Picks do... 

Rules,  2-foot do... 

Sheaths  for  machetes do. . . 

Sledges do... 

Soldering  coppers do. . . 

Solder  J  common pounds. 

Soldermg  outfits sets. 

Stocks  and  dies do. . . 

Saws,  assprted  ........ number. 

Shovels: 

Long-handle do... 

Short-handle do. . . 

Squares,  steel do — 

Saw-sets do... 

Spades do — 

Spikes,  assorted pounds. 

Screws,  assorted gross. 


3 

140 
182 

6 

60 

250 

1 

32 

204 

12 

10 

1,024 

4 

2 

4 

50 

72 

200 

3 

3 

6 

6 

18 

3 

34 

30 

20 

1,024 

3 

5 

50 

2 

5 

70 

6 

80 

3 

6 

8 

50 

•6 
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111.  Imies  qfponUm  and  bridge  materials^  intrenching  tools,  implements,  etc — Conf  d. 

LIST  B. — INTRBNCHING   TOOLfl,  IMPLEMENTS,  ETC. — COIltmued. 


Tool    chests,    carpenters^    with 

tools number..  3 

Trowels,  masons' do....  6 

Tape,  ribbon rolls..  10 

Twine,  sail balls..  36 

Tools,  blackeoniths' sets..  1 

Tables,  folding number..  2 


Vises,  telegraph number.. 

Wire  cutters...... do 

Wrenches: 

Stillson do.... 

Monkey do 

Wire,  No.  12,  galvanized  iron 
pounds.. 


6 
3 

4 
8 

200 


In  addition  to  the  work  of  purchasing,  packing,  and  shipping  mate- 
rials for  eauipment  of  engineer  troops,  considerable  labor  at1;ended  the 
storing  ana  caring  for  the  large  lots  of  various  materials  received  here 
from  flie  field  during  the  past  fiscal  year. 

In  addition  to  the  instruments  and  other  supplies  issued  to  Company 
C,  Battalion  of  Engineers,  for  use  at  Camp  Meade,  Pa.,  and  returned 
to  the  engineer  depot  in  July,  1899,  only  one  lot  of  miscellaneous  tools, 
implements,  and  materials  was  received  in  the  depot  during  the  year 
from  the  field,  sent  to  this  depot  by  Maj.  George  o.  Cartwright,  quBT- 
termaster.  United  States  Army,  at  Matanzas,  Cuba.  The  articles 
received  appear  to  be  a  portion  of  the  articles  supplied  from  the  engi- 
neer depot  m  1898  to  the  volunteer  engineer  regiments,  and,  as  a  nue, 
in  a  serviceable  condition. 

7.  Hyqrometbbs  and  Thermometers  for  Artillery  Posrrs. 

Under  date  of  April  18,  1900,  I  was  informed  that  the  Secretary  of 
War  decided  that  the  Engineer  Department  shall  furnish  hygrometers 
and  thermometers  to  artillery  posts,  and  that  the  Chief  of  Engineers, 
United  States  Army,  proposes  to  issue  these  instruments  from  the 
engineer  depot;  and  the  sum  of  $1,000  having  been  assigned  to  me 
April  24,  1900,  to  be  applied  to  the  purchase  of  these  instruments,  pro- 
posals were  invited  and  opened  on  April  30,  1900,  and  the  following 
were  ordered  and  all  delivered  by  June  20: 

100  hygrometers  and  500  thermometers. 

Twelve  requisitions  were  received  for  these  articles  and  filled. 
The  number  issued  to  various  artillery  posts  to  June  30,  1900,  was 
34  hygrometers  and  160  thermometers. 

Stdtement  qfjhmds. 

I.  Engineer  Depot  at  Willets  Point,  N.  Y. 

Fiscal  year  1899. 

m 

Julyl,  1899,  balance  unexpended $19,367.03 

July29,  1899,  turned  into  the  Treasury $287.61 

Augusts,  1899,  withdrawn 12,000.00 

October  17,  1899,  turned  into  the  Treasury 1,652.39 

June  30,  1900,  amount  expended  during  fiscal  year 4, 077. 03 

18,017.03 

Julyl,  1900,  balance  imexpOTded 1,350.00 

July  1, 1900,  outstanding  liabilities,  for  6  wooden  ponton  boats  complete. •      l,  350. 00 
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II.  Engineer  Depot  at  Willets  Point,  N.  Y. 

Congi-es8  appropriated  for  the  fiscal  year  ending  June  30,  1900 — 

1.  For  incidental  expenses  of  depot  (incidentals) $5,000.00 

2.  For  purchase  of  materials  for  use  of  United  States  Engineer  School  and 

instruction  of  engineer  troops  (materials) 1, 500. 00 

3.  For  purchase  and  repair  of  instruments  (instruments) 3,000.00 

4.  For  library  of  the  United  States  Engineer  School,  lor  purchase  and 

binding  of  professional  works  of  recent  date  treating  oi  military  and 

civil  engineering  (library) 500.00 

Total 10,000.00 


Of  this  there  has  been  expended  and  pledged- 

- 

Expended. 

Pledged. 

Total. 

1.  For  incidental  expenses  of  depot  (incidentals) 

14,987.28 

1,811.12 
2,882.12 

116.89 

$11.10 

96.16 
167.80 

142.87 

14,998.38 

2,  For  purchase  of  materials  for  use  of  United  States  Engineer  School 
and  instruction  of  engineer  troops  (materials) 

1,409.27 

8.  For  purchase  and  repfdr  of  instruments  (instruments) 

2,999.92 

4.  Fdr  library  of  the  United  States  Engineer  School,  for  purchase  and 
bfnding  of  professional  works  of  recent  date  treating  of  military 
and  civil  engineering  (library)  

259.26 

Total 

9,246.91 

419.92 

9,666.88 

Balance  unexpended,  to  be  turned  into  the  Treasury 

838.17 

III.  Torpedoes  for  Harbor  Defense. 

The  following  allotments  from  the  above  appropriation  were  made 
from  time  to  time,  and  are  available  until  expended: 

1.  Act  August  18, 1890,  for  torpedo  experiments  and  instruction  of  engineer 

troops  in  submarine  mming: 

July  1,1899,  balance  unexpended $359.03 

June  30, 1900,  amount  expended  during  fiscal  y^r ;...  359.03 

2.  Act  March  3, 1897,  for  purchase  of  submarine-mining  materials,  etc.,  as 

recommended  by  tne  board  on  existing  torpedo  system: 

July  1,1899,  balance  unexpended 1,471.40 

June  30, 1900,  amount  expended  during  fiscal  year 1,471.40 

3.  Act  March  3,  1899,  for  torpedo  experiments: 

July  1,1899,  balance  unexpended 5,000.00 

June  30jl9(X),  amount  expended  during  fiscal  year 2,284.24 

July  1,1900,  balance  unexpended 2,715.76 

July  1,1900,  outstanding  liabilities 9.72 

July  1,1900,  balance  available 2,706.04 

4.  Act  March  3,  1899,   for  purchase  of  designated  classes  of  torpedo 

material: 

July  1, 1899,  balance  unexpended 34,000.00 

June  30, 1900,  amount  expended  during  fiscal  year 11,477.55 

July  1,1900,  balance  unexpended 22,522.46 

July  1,1900,  outstanding  liabilities 21,470.79 

July  1,1900,  balance  available 1,051.66 

5.  Act  July  7, 1898,  torpedoes  for  harbor  defense,  January  1, 1899: 

July  1,1899,  balance  unexpended 219.56 

October  13, 1899,  turned  into  the  Treasury $180.23 

June  30, 1900,  amount  expended  during  fiscal  year 89. 32 

219.56 
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IV.  Equipment  of  Engineer  Troops,  January  1,  1899. 

1.  Act  July  7, 1898,  for  intrenching  tools: 

July  1, 1899,  balance  unexpended flS.  37 

June  30, 1900,  amount  expended  during  fiscal  year 13. 37 

2.  Equipment  of  engineer  troops,  1899,  act  January  5,  1899,  for  instru- 

ments, etc.,    tor  Alaska  Exploring  Expedition   and   for  pboto- 

graphic  materials,  etc. : 

July  1,1899,  balance  unexpended 1,160.29 

July  29, 1899,  turned  into  the  Treasury $39.58 

Augusts,  1899,  withdrawn 30.51 

Jime  30, 1900,  amount  expended  during  fiscal  year 1, 099. 20 

1,169.29 

3.  Equipment  of  engineer  troops,  1900,  act  March  3,1899,  for  "Instru- 

ments, etc.:'* 
From  the  above  appropriation  the  following  allotments  were  assigned 
to  me  at  various  times  during  the  fiscal  year  to  fill  requisitions  for 
instruments,  drawing  materials,  photographic  supplies,  etc.,  for  use 
in  Cuba,  Porto  Rico,  the  Philippine  Islands,  and  for  use  of  the 
several  exploring  expeditions  in  Alaska,  viz: 

August  1, 1899,  amount  allotted 500.0) 

SeptemberG,  1899,  amount  allotted 500.00 

October  6, 1899,  amount  allotted 1,000.00 

October  16, 1899,  amount  allotted 1 1,500.(K) 

February  17, 1900,  amount  allotted 1,600.00 

March  16, 1900,  amount  allotted 2,100.00 

April  16, 1900,  amount  allotted 550.00 

M^ay  14, 1900,  by  transfer  from  allotment  for  fitting  out  ponton 

trains  (item  4) 911.31 

June  25, 1900,  amount  allotted 400.00 

Total  of  allotments 8,961.31 

June  30, 1900,  amount  expended  during  fiscal  year 8, 149. 61 

July  1,1900,  balance  unexpended 811.70 

July  1, 1900,  outstanding  liabilities 7^30 

July  1,1900,  balance  available 29,40 

4.  Equipment  of  engineer  troops,  1900: 

Unaer  date  of  October  17, 1899,  the  following  allotment  was  assigned 
to  me,  to  be  applied  to  completing  three  divisions  of  advance- 
guard  train  and  three  divisions  of  reserve  train  of  bridge  and  pon- 
ton equipage,  act  March  3,  1899,  for  fitting  out  ponton  trains: 

October  17,  1899,  amount  allotted 3,800.00 

December  6,  1899,  withdrawn $1,000.00 

May  14,  1900,  transferred  to  allotment  for  instru- 
ments, etc.  (item  3) 911.31 

June  30,  1900,  amount  expended  during  fiscal  year .  981. 78 

2,893.09 

July  1,  1900,  balance  unexpended 906.91 

July  1,  1900,  outstanding  liabilities 906.91 

V.  Preservation  and  Repair  of  Fortifications. 

Under  date  of  April  24,  1900,  the  sum  of  $1,000  was  assigned  to  me  for 
the  purchase  of  hygrometers  and  thermometers  for  use  at  artillery 
posts: 

April  24, 1900,  amount  allotted $1,000.00 

June  30,  1900,  amount  expended  during  fiscal  year 575. 84 

July  1,  1900,  balance  unexpended 424.16 

July  1,  1900,  outatanding  liabilities. 8.80 

July  1,  1900,  balance  available 415.88 
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NEW  APPROPRIATIONS.  • 

The  following  items  have  been  appropriated  for  the  engineer  depot 
at  Willets  Point,  N.  Y.,  for  the  fiscal  year  ending  June  30,  1901,  by 
the  act  approved  May  26,  1900,  and  assigned  to  me  for  disbursement: 

1.  For  incidental  expenses  of  depot  (incidentals) • $5, 000. 00 

2.  For  purchase  of  materials  for  use  of  United  States  Engineer  School  and 
for  instruction  of  en^eer  troops  (materials) •  1, 600. 00 


3.  For  purchase  and  repair  of  instrument^  (instruments) 3, 000. 00 

'^or  library  of  United  States  Engineer  School;   for  purchase  and 
binding  of  professional  works  of  recent  date,  trotting  ot  military  and 


4.  For  library  of  United  States  Engineer  School;  for  purchase  and 
binding  of  professional  works  of  recent  date,  trotting  ot  miUtary  and 
civil  engineering  (library) 600. 00 

Total * 10,000.00 

ESTIMATES. 

1.  There  will  be  required  for  the  fiscal  year  ending  June  30,  1902, 
the  following  for  the  engineer  depot  at  Willets  Point,  N.  Y. : 

1.  For  incidental  expenses  of  the  depot,  including  fuel,  lights,  chemicals, 

stationery,  hardware,  extrarduty  pay  to  soldiers  necessarily  employed 
for  periods  not  less  than  ten  days  as  artificers  on  work  m  aadinon 
to  and  not  strictly  in  the  line  of  their  military  duties,  such  as  car- 
penters, blacksmiths,  draftsmen,  printers,  lithographers,  photoera- 
phers,  engine  drivers,  telegraph  opercUorSf  teamsters,  wheelwrights, 
masons,  machinists,  pointers,  oyerseers,  laborers,  repairs  of  and  for 
materials  to  repair  public  buildings,  machinery,  and  unforeseen 
expenses $6,000.00 

2.  For  the  purchase  of  materials  for  use  of  United  Stated  Enjnneer  School 

and  for  instruction  of  engineer  troops  at  Fort  Totten,  Willets  Point, 
in  their  special  duties  as  sappers  and  miners,  for  land  and  submarine 
mines,  ponton iers,  torpedo  drill,  and  signaling 1, 500. 00 

3.  For  purchase  and  repair  of  instruments,  to  be  issued  to  officers  of  the 

Corps  of  Engineers  and  to  ofificers  detailed  and  on  duty  as  acting 

engineer  ofificers,  for  use  on  public  works  and  surveys 3, 000. 00 

4.  For  purchase  and  binding  of  professional  works  of  recent  date  treating 

of  military  and  civil  engineering,  and  kindred  scientific  subjects,  for 

library  of  the  United  States  Engineer  School 500. 00 

5.  For  an  addition  to  the  building  containing  the  collection  of  engineering 

modeU  used  for  Ulustraiion  and  instruction,  and  the  library  of  the  United 

States  Engineer  School^  to  he  available  until  expended 12.000.00 

Total 22,000.00 

The  changes  from  the  text  of  the  last  act  of  Congress,  making  appro- 
priations for  the  enrineer  depot  are  indicated  in  italics. 

Remark  under  rARAORAPH  I,  item  1. — Extra-duty  pay  for  tele- 
graph operators  is  recommended  because  it  is  not  practicable  to  relieve 
the  engineer  soldiers  acting  as  operators.  Seldom  is  there  more  than 
one  man  available  for  this  duty,  and  hence  his  service  is  continuous 
and  confining. 

Remark  under  Paragraph  I,  item  5. — The  desired  addition  to  the 
building  is  rendered  necessary  by  the  accumulation  of.  models  and 
books. 

John  G.  D.  Knight, 
Major  ^  Corps  of  Engineers^  U.  8,  A, 

Fort  Totten,  WiOets  Pomt,  N.  Z.,  July  W,  1900. 
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i.  For  fumishing  mrveying  inMrumerUSf  drawing  indrumentSy  drawing  maimalff  rfr,,  oi 
may  he  oaUedfor  prior  to  June  SO,  1900.     Proposals  (^f>ened  July  29,  1899, 


No. 


Name  and  address  of  bidder. 


Prices  as  in  makers'  catalogue^. 


KeufTel   &  Esser   Co.,   127    Palton 

street,  New  York,  N.  Y. 
Koleech  &.  Co.,  155   Fulton  Btreet, 

NewY6rk,N.Y. 

F.  E.  BiandiB  &  Sons  Co.,  814  Gates 
avenue,  Brooklyn,  N,  Y. 

A.  8.  Aloe  &  Co.,  415  North  Broad- 
way, St.  Louis,  Mo. 

C.  L.  Bergrer  &  Sons,  9  Province 
court,  Boston,  Mass. 

Geo.  N.  Sac«muller,  Second  street 
and  Maryland  avenue,  Washing- 
ton, D.C. 

The  A.  Lietat  Co.,  422  Sacramento 
street,  San  Francisco,  Cal. 


Submitted  catalogue  with  prices  and  gives  16  per  oeni 

discount  on  catalogue  prices. 
Submitted  list  of  articles  vrith  prices  attached:  also  cata- 
logue with  prices,  and  gives  15  per  cent  discoont  oa 

catalogue  prices. 
Submitted  catalogue  with  prices  marked  therein  in  red 

ink. 
Submitted  discount  sheet  with  catalogue;  gives  10  per 

cent  discount  on  all  •surveying  instruments. 
Submitted  catalogue  with  prices  and  gives  10  per  cent 

discount  from  catalogue  prices. 
Submitted  catalogue  with  prices  and  gives  5  per  centdtf- 

count  from  catalogue  prices. 

Submitted  catalogue  with  prices  and  gives  8  per  cent  ^m- 
count  from  catalogue  prices. 


Bid  No.  1  was  accepted  for  furnishing  all  surveying  instruments  and  nearly  all  of 
the  other  articles  shown  in  catalogue.  Bid  No.  4  was  accepted  for  furnishing  a  few 
minor  articles.  The  Quantity  of  the  articles  accepted  of  these  two  bids  depended  on 
the  amount  that  may  oe  called  for  during  the  fiscal  year. 

fS.  For  furnishing  labor  and  materials  for  repairing  extension  of  engineer  whosrf  at  JFt&fe 
Point,  N.  Y,f  opened  at  12  m.,  August  !SS,  1899,  viz:  Replacing  56  bearing  piles; 
replacing  20  fender  piles;  replacing  16,000  B.  M.  lumber  for  stringers,  flooring, 
etc. ;  furnishing  3,200  pounds  iron  fastenings. 


No. 


Name  and  address  of  bidder. 


Total 

amount 
of  bid. 

i 

Hugh  Hart,  150  Pearsall  street.  Long  Island  City,  N.Y i  $2,6aOL7S 

Geoige  Humphreys,  675  Clinton  street,  Brooklyn,  N.  Y a,12L00 

James  Du  Bote,  U  Broadway,  New  York,  N.  Y 3,184.00 

Patrick  J.  Mara,  Flushing,  N.  Y I    2,83S.7S 


The  award  was  made  to  Mr.  Hugh  EEart 

S,  For  furnishing  dear  while  pine  Umber  for  ponton  and  bridge  equipage,  opened  Nofcember 

2S,  1899, 


No. 

Name  and  address  of  bidder. 

Article. 

1 

John    McClave,    Twenty-first    street    and 
Eleventh  avenue,  New  York,  N.  Y. 

14,549  feet  B.  M.  clear  white 
pine  timber. 

$125.00     $1,818.6$ 

■        1 

This  bid  was  accepted  for  delivery  on  or  before  June  15,  1900,  but  on  April  12, 
1900,  the  bidder  reported  his  inability  to  furnish  the  grade  of  lumber  specified. 
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4.  For  furrmhing  29S  compound  plugs  for  buoyant  and  ground  mineSj  and  for  circuit' 
closer  buoys,  extra  brass  and  iron  glands,  and  50,000  brass  washers,  opened  at  12 
m.,  February  IS,  1900. 


No. 


Name  and  addresH  of  bidder. 


Total 
amount 
of  bid.. 


The  Continental  Iron  Works,  West  and  Calyer  streets,  Brooklyn,  N.  Y 

F.  E.  Brandis  &  Sons  Co.,  814  Gates  avenue,  Brooklyn.  N.  Y 

Charles  L.  Rowland,  102  Greene  street,  Brooklyn,  N.  Y 

William  J.  Blair,  24  to  27  West  street,  New  York,  N.  Y 


$4,801.53 
4,222.35 
3,764.46 
2,777.16 


Awards  for  the  above  were  made  as  follows: 

3.  Charles  L.  Rowland  was  awarded  the  50,000  brass  washers,  at  78  cents  per 
pound. 

4.  William  J.  Blair  was  awarded  under  formal  contract  all  compound  plugs  and 
glands;  total  amount  of  contract,  $1,689.66. 

5.  For  furnishing  electrical  fuses  and  cut-outs,  opened  January  £9,  1900. 


Name  and  address  of  bidder. 

Articles. 

No. 

Fuses 
(12,000). 

Cutouts. 

Total  of 
bid. 

8,000  7" 
wire. 

4,000  9" 
wire. 

1 

Laflin  &  Rand  Powder  Co.,  99  Cedar  street,  New  York, 
N.  Y 

90.10 
.10 

.06 

90  06 
.06 

.06 

.06 

$1,930 

? 

Smith  Electrical  Works,  Pompton  Lakes,  N.  J 

1,930 

3 

James  S.  Barron  <&  Co.,  24-30  Hudson  street,  New  York, 
N.  Y 

1,680 

The  award  was  made  to  Messrs.  James  S.  Barron  &  Co. 

6.  For  furnishing  1,050  aluminum  metal  cases,  opened  March  5,  1900. 


No. 

Name  and  address  of  bidder. 

Price  for 
one. 

Total  of 
bid. 

1 

The  American  Ordnance  Co.,  Bridg'eport,  Conn 

$15.84 
8.70 
3.25 
4.65 
2.10 
2.481 
2.25 

$16,632.00 

2 

Foot,  Plerson*  Co.,  82  Pulton  street,  New  York,  N.Y. 

The  Keuffel  <fe  Esssr  Co.,  127  Fulton  street.  New  York,  N.  Y 

3,885.00 
3, 412. 50 

4 

The  Western  Electric  Co.,  57-67  Bethilne  street.  New  York,  N.  Y 

4,777.60 

5 
6 

7 

F.  E.  Brandis  Sons  &  Co.,  814  Gates  avenue,  Brooklyn,  N.  Y  .^ 

Wm.  J.  Blair,  24  West  street,  New  York.  N.  Y 

Frederick  Pearce,  18  Rose  street,  New  York,  N.Y 

2,205.00 
2,609.25 
2,362.60 

The  award  was  made  to  Messrs.  F.  E.  Brandis  Sons  <&  Co. 

7.  For  furnishing  Kerite  insulated  wires,  opened  February  £8,  1900. 


Name  and  address  of  bidder. 

Articles. 

No. 

66,000  feet 
No.  16,per 
1,000  feet. 

26,400  feet 
No.l2,per 
1,000  feet. 

Total  of 
bid. 

1 
2 

India  Rubber  A  Gutta  Percha  Insulating  Co.,  16  Cortlandt  street, 

New  York.  N.Y 

Standard  Underground  Cable  Co.,  18  Cortlandt  street,  New  York, 

$6.25 

8.26 
17.40 

10.00 
11.60 

$10.60        $689.70 
19.00       1,046.10 

5 

General  Electric  Co..  44  Broad  street,  New  York,  N.  Y 

Safety  Insulated  Wire  &  Cable  Co.,  229  West  Twenty-eighth  street. 

New  York,  N.Y 

William  R.  Brixey,  203  Broadway,  New  York,  N.  Y 

24.40       1,792.66 

21.00       1,214.40 
23.60       1.379.40 

The  award  was  made  to  Mr.  William  R.  Brixey,  he  being  the  only  bidder  furnish- 
ing a  satisfactory  sample  of  the  wire  specified. 
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8.  For  furnishing  five  slew-speed  rotary  transformers^  opened  February  2S^  19O0. 


No. 

Name  and  addreas  of  bidder. 

Price  for 
one. 

Total  of 
bid. 

1 

Wflimer  Klectric  Mannfantnrinff'  0> .  Rt.  TiOniif.  Mh . . . , - . , .  x 

$174.00 
224.75 
190.00 
220.00 
265.00 

ssTaoe 

2 

Blackall  &  Baldwin,  89  Cortlandt  street,  New  York.N.  Y 

1.023.7S 

3 

Eddy  Electric  Manufacturing  Co.,  149  Broadway,  New  York,  N.  Y 

96a  00 

4 

Jafl.  8.  Barron  <Sc  Co.,  24  Hudson  street,  New  York,  N.  Y 

1,100.00 

5 

R. 8. Bishop  &  Co., 81  Broadway,New  York, N.  Y...jfp,f,,^,5.^^,^ 

1.275.00 

The  award  waa  made  t6  the  Wagner  Electric  Manufacturing  Company. 

9.  ForfumisMng  six  oil  engines,  4-horsepower,  opened  March  16 j  1900. 


No. 

Name  and  address  of  bidder. 

Price  for 
one. 

Total  of 
bid. 

1 

The  De  La  Vergne  Refrigerating  Ma/!hine  Co.,  foot  of  East  One  hundred 
and  thirty-eighth  street,  New  York,  N.  Y." 

$660.00 

$3,996.00 

The  above  bid  for  Homsby-Akroyd  oil  engines  was  accepted. 

10.  For  furnishing  six  electrical  smitchboards,  opened  April  IS,  19O0, 


No. 

Name  and  address  of  bidder. 

Price  for 
one. 

Total  of 
bid. 

1 

Foote,PierBon&Co.,82  Fulton  street,  New  York,  N.Y 

$420.00 
440.00 
380.00 

$2,520.00 
2,640.00 
2,^0.00 

2 
8 

General  Incandescent  Arc  Light  Co.,  578  First  avenue,  New  York,  N.  Y 

Western  Electric  Co.,  57-67  Bethune  street.  New  York,  N.  Y 

The  award  was  made  to  the  Western  Electric.  Company. 

11,  For  furnishing  thermometers  and  hygrometers,  opened  April  SO,  1900. 


No. 

Name  and  address  of  bidder. 

Thermom- 
eters, 500 
(price  for 
one). 

Hygrom- 
eters, 100 
(price  for 
one). 

Total  of 
Wd. 

1 

T.  8.  &  J.  D.  Negus,  140  Water  street.  New  York.  N.Y 

$1.00 
1.00 

$2.45 
4.50 
2.00 

$745.00 

? 

Queen  &.  Co.,  1010  Chestnut  street,  Philadelphia,  Pa 

960.00 

3 

Chas.  J.  Tairliabue.  63  Fulton  street.  New  York.  N.  Y 

*  590.00 

Bid  No.  1  was  accepted  for  100  hygrometers,  at  $2.45  each;  sample  Bubniitted  being 
superior  to  other  samples, 
bid  No.  3  was  accepted  for  500  thermometers,  at  66  cents  each. 

12,  For  furnishing  18,1S8  feet  B.  M.  Oregon  pine  timber  for  ponton  and  bridge  equipage^ 

opened  May  4y  1900. 


No. 

Name  and  address  of  bidder. 

Price  per 

1,000  feet 

B.M. 

Total  of 
bid. 

1 

Watson  &  Plttinger,  412  Carroll  street,  Brooklyn,  N.  Y 

$75.00 
90.00 

50.00 

$i,3eo.» 

2 
3 

John  Mc(nave,^enty-fir8t  street  and  Eleventh  avenue.  New  York,  N.  Y  . . . 

Church  E.  Gates  &  Co.,  East  One  hundred  and  thirty-eighth  street.  New 

York,  N.Y. 

1,632.60 
906.91 

The  award  was  made  to  Messrs.  Church  E.  Gates  &  Co 
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IS.  For  furnishing  the  following  mushroom  anchors  and  iron  coupling  boxes,  opened  at 

12  m.,  May  7,  1900,  viz: 


Anchors,  600  pounds 200 

Jointiiiff  boxes: 

Multiple 900 

Single  .- 1,600 

Cut-out  boxes  and  extra  bolts  and  binding 
screws * "    400 


Junction  bo^es: 

Grand 110 

Triple 375 

Single,  large 800 

Single  small 200 


No. 


Name  and  address  of  bidder. 


Total 

amount  of 

bid. 


R.S.  Bishop,  31  Broadway,  New  York,  N.Y 

Ellicott  Machine  Co.,  Canton,  Baltimore,  Md , 

Marine  Manufacturing  and  Supply  Co.,  138  South  street.  New  York,  N.  Y. . 

Western  Electric  Co.,  67-67  Bethune  street.  New  York,  N .  Y 

New  Jersey  Foundry  and  Machine  Co.,  26  Cortlandt  street.  New  York,  N.  Y 

Roberts  Machine  Co., College ville,  Pa 

Jas.  S.  Barron  A  Co. ,  24  Hudson  street,  New  York,  N.  Y 

The  Continental  Iron  Works,  West  &  Calyer  streets,  Brooklyn,  N.  Y 

Geo.  B.  Sennett  &  Co.,  Youngstown,  Ohio '. 

Morton  Iron  Works,  102  Greene  street,  Brooklyn,  N.Y 

Petersburgh  Foundry  Co.,  Petersburg,  Va 


$16,798.50 
14,029.90 

al,440.00 
512,458.60 
14,401.00 
20,700.85 
85,249.25 
23,819.00 

02,250.00 
17,110.00 

al,960.00 


o  For  anchors  only. 


b  Exclusive  of  anchors. 


Awards  for  the  above  were  made  as  follows: 

Bid  No.  2  was  accepted  for  all  junction  boxes  and  extra  bolts  and  clamps,  award 
made  under  formal  contract,  amounting  to  $5,749.90. 

Bid  No.  4  was  accepted  for  all  jointing  boxes  and  extra  binding  screws,  award  made 
under  formal  contract,  amounting  to  12,863.50. 

Bid  No.  6  was  accepted  for  the  400  cut-out  boxes,  award  made  under  formal  con- 
tract, amounting  to  $760. 

Bid  No.  10  was  accepted  for  the  200  500-pound  anchors,  for  delivery  within  thirty 
days,  without  formal  contract,  amounting  to  $1,290. 
.  Total  amoimt  involved  in  awarding  the  above,  $10,663.40. 

14'  For  famishing  the  following  forgings,  etc.,  opened  June  18,  1900,  viz:  1,700  mine 
shackles,  S,600  anchor  shackles,  7,500  split  pins  for  same,  1,100  split  keys  for  mines, 
and  8,500  mooring  sockets. 


No. 


Name  and  address  of  bidder. 


Continental  Iron  Works,  West  and  Cal- 
yer streets,  Brooklyn,  N.Y , 

Morton  Iron  Works,  102  Greene  street, 
Brooklyn.N.Y 

Logan  Iron  Works,  Commercial  and  Clay 
streets,  Brookl  vn,  N.Y , 

Thomas  LaughUn  &  Co.,  143  Fore  street, 

.    Portland,Me 

New  Jersey  Foundry  and  Machine  Co., 
26  Cortlandt  street,  New  York,  N.  Y  . . . 

Manning,  MaxWell  &  Moore,  111  Liberty 
streetTNew  York, N.Y 

Manhattan  Hardware  Co.,  497 Third  ave- 
nue, New  York,  N.  Y 


Price  per  one  of  each. 


Mine 
shack- 
les. 


Cents. 
57 

42.4 
56 


An- 
.  chor 
shack- 
les. 


Cents. 

68 

68.5 

76 

70 

46.50 

77 

73 


Split 
pins. 


Cents. 
0.6 

.724 

.7 

1 

.76 
2.8 
4 


Split 
keys. 


CenU.. 
6.76 
6.5 
No  bid. 
10 
6.4 
4.60 
No  bid. 


Mooring 
sockets. 


No  bid. 

90.89 

1.82 

.86 

.60 

.92 


Total  of 
bid. 


92,726.25 
5,742.60 
7,600.50 
6,592.00 
8,998.40 
6, 144. 50 
5,932.50 


Awards  under  written  acceptance  were  made  as  follows: 

Bid  No.  1,  for  7,500  split  keys  for  shackles,  amounting  to  $45. 

Bid  No.  5,  for  all  shaoKles  and  mooring  sockets,  at  60  cents,  amounting  to  $3,882. 75. 

Bid*  No.  6,  for  1,100  split  keys  for  mines,  amounting  to  $49.50. 

Total  amount  involved  in  awarding  the  above,  $3,977.25. 
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lAti  of  conircuis  in  force  during  thefuocU  year. 

1.  For  componnd  plugs  for  mine  cases  and  extra  glands  for  same: 

Name  of  contractor:  Wm.  J.  Blair,  New  York,  N.  Y. 

Date  of  contract:  Febmary  24,  1900. 

Date  of  approval:  March  27,  1900. 

Time  for  commencement:  April  7,  1900. 

Time  for  completion:  May  1, 1900. 

Contract  extended  to  May  16, 1^. 

2.  For  cut-out  boxes: 

Name  of  contractor:  The  Roberts  Machine  Company,  CoU^eyille,  Pa. 

Date  of  contract:  May  22, 1900. 

Date  of  approval:  June  4,  1900. 

Time  for  conmiencement:  June  15,  1900. 

Time  for  completion:  August  31,  1900. 

3.  For  four  kinds  of  junction  boxes  and  extra  bolts  and  clamps: 

Name  of  contractor:  Charles  E.  Ellicott,  Canton,  Md. 
Date  of  contract:  May  25,  1900. 
Date  of  approval:  June  11,  1900. 
Time  of  conmiencement:  June  23,  1900. 
Time  for  completion:  August  31,  1900. 

4.  For  two  kinds  of  jointing  boxes  and  extra  binding  screws: 

Name  of  contractor:  Westeili  Electric  Company,  Chicago,  DL 

Date  of  contract:  May  31,  1900. 

Date  of  approval:  July  2,  1900. 

Date  of  commencement:  July  14,  1900. 

Time  for  completion:  August  31, 1900. 
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[The  references  in  roman  are  to  part  (or  Tolome)  and  those  in  arable  to  page.] 

A. 

Abrams  Creek,  Tenn.,  surrey  of i,469 

Acts  of  Congress.    See  Laws. 

Acoshnet  River,  Mass.    See  New  Bedford  Harbor. 

Agate  Ba2\  Minn.,  improvement  of  harbor i,618;  v,8551 

Annapee  Harbor,  Wie.,  improvement  of i,637;  v,3674 

Aid  to  injured  employees,  recommendation  regarding i,  44 

Alabama  River,  Ala.,  improvement  of i,840;  in,2182 

Albemarle  and  Chesapeake  Canal,  N.  C,  improvement  of  waterway 

via ...  1,262;  ii,1778 

Albemarle  Sound,  N.  C: 

Examination  of  waterway  from  South  Mills  to  and  including  Beau- 
fort and  Ocracoke  inlets .  .   1,265,277 

Imprbvement  of  waterway  to  Norfolk,  Va. ,  via  Currituck  Sound,  i.  262;  ii,  1778 
Improvement  of  waterway  to  Norfolk,  Va. ,  via  Pasquotank  River .  i,  261 ;  ii,  1778 

Alburg,  Vt. ,  bridge  across  LakeChamplain.. i,697 

Alexandria  Harbor,  La.: 

Bridge  across  Red  River 1,698 

Examination  and  survey i,414;  iv,2569 

Improvement  of  Red  River  below  Fulton,  Ark i,898;  iv,2480 

Alice  (bark),  removal  of  wreck  of i,883;  iii,2282 

Allegheny  River,  Pa.: 

Bridge  from  Highland  Park,  Pittsburg,  to  Sharpsburg i,  699 

Construction  of  locks  and  dams   i,  488;  v,  3257 

Improvement  by  open-channel  work. i,  485;  v,  3268 

Improvement  of  Pittsburg  Harbor i,  481;  v,  3254 

AUifl^tor  Creek  or  River,  S.  C.: 

Examination  and  survey  to  Charleston i,292;  iii,1908 

ExaminationandsurveytoEstherviile-MinimCreekCanal.  i,291;  in,  1894, 1897 
Alligator  Head.  Matagorda  Bay,  Tex.,  examination  of  harbor  at ..  i,  897;  iv,  2462 

Allouez  Bay,  Wis.  («ee  Duluth  Harbor) i,514;  v,3554 

Alioway  Creek,  N.  J.,  improvement  of i,203;  ii,1588 

Alpena  Harbor,  Mich.,  improvement  of .  ..  i,575;  vi,8975 

Altamaha  River,  Ga.,  improvement  of 1 i,  298;  ui,  1939 

^/lYTia  (steamship),  removal  of  wreck  of i,166;  ii,1471 

Alviso  Harbor,  Cal..  improvement  of i,624;  vi,4213 

Ambrose  Channel,  New  York  Harbor,  N.  Y.,  improvement  of  . . .  .  i,  161;  n,  1459 

Amite  River,  La. ,  improvement  of i,863;  in,  2243 

Amphlet  Slough.  San  Joaquin  River,  Cal. ,  examination  for  cdoeure  of i,  634 

Anclote  River.  Fla.,  improvement  of i,324;  iii,2028 

Andura  (Nandua)  Creek,  Va. ,  improvement  of i,  260;  n,  1771 

Ann,  Cape,  Mass.: 

Construction  of  harbor  of  refuge  in  Sandy  Bay i,  72;  ii,  1 161 

Besurvey  and  estimate  of  cost  at  breakwater,  Sandy  Bay,  including 

project  for  completing  harbor  of  refuge i,  77;  ii,  1184 

Antioch,  Cal. ,  examination  of  channel  to  Smsun  Point i,  634 

Apalachicola  Bay  and  River,  Fla. : 

Improvement  of  bay 1 i,  829;  ni,  2091 

Improvement  of  river,  including  the  Cut-off i,  830;  ni,  2095 

Appomattox  River,  Va.: 

Ebcamination  of .• i,265 

Improvement  of i,  268;  ii,  1766 

Appoqninimink  River,  Del. ,  improvement  of i,  21h  ii,  1633 

Aqueduct  Bridge,  Washington,  D.  C. ,  repair  of i,  703;  viii,  5123 

Aransas  Pass,  Tex.,  improvement  of.   i,892;  iv,2336 

Arcadia,  Mich.,  examination  at i, 569;  v, 3942 

Arch  Rock,  San  Francisco  Harbor,  Cal. ,  removal  of i,  625;  vi,  4215 
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Arkansas  River: 

Examination  and  snnreT .- i,^ 

Ganging  («ee  Mississippi Rivwp) 1,412;  iv,2M0 

General  Improvement it 416;  iv,2581 

Removal  of  obstmctions —.  i,415;  iv,257r 

Armament.    See  Fortifications. 
Arthnr  Kill.  N.  Y.  and  N.  J.: 

Examination  and  survey i,188;  11,1535.152: 

Improvement  of  {see  Staten  Island-New  Jersey  channel) i,  178;  n,  130S 

Arthnr  Lake.  La.  («ee  Mermentau  River) i,374;  m,2364 

Ashland  Harbor.  Wis. ,  improvement  of i,516;  v,35K 

Ashley  River,  8.  C,  examination  of 1,28! 

Ashtabula  Harbor,  Ohio: 

Improvement  of -  1,600;  vi.4075 

Water  levels i,  715;  viii,  5408 

Assawaman  Bay,  Del.,  improvement  of  waterway  via i,217;  Ii,1642 

Assistance  to  injured  employees,  reoonmiendation  regarding i,44 

Assistants,  civilian,  to  certain  engineer  officers 1.35 

Asflonet  River.  Mass..  examination  of  — i.  Ill;  n,13W 

Astoria.  Orear.  (see  Columbia  River,  below  Tongue  Point) i,  670;  vi,  4360 

Atchafalaya  Bay  and  River.  La.: 

Examination  and  survey  of  bay .     1.388;  111,2882,2384 

Rectification  of  river  mouth  by  Mississippi  River  Commission,  i,  694;  vn.  4525 
Augusta.  Ga.: 

Improvement  of  Savannah  River  above 1,296;  in,  IWO 

Improvement  of  Savannah  River  below i,  294;  m,  1938 

Aux  Bees  Scies  Lake.  Mich.  («ee  Frankfort  Harbor) i,565;  v,39S5 

B. 

Back  Cove,  Portland,  Me.  («ec  Portland) i,60;  n,109T 

BHgadnce  River.  Me.,  improvement  of 1,51;  ii,1064 

Baltimore  and  Ohio  Railroad  Company,  bridge  of i,W 

Baltimore  Harbor,  Md.: 

Defenses  of 1,6,11,21,886 

Harbor  lines  in  Patapeco  River.  Curtis  Bay,  and i,40;  ii,  1693.16?: 

Improvement  at  Spring  Gku-den 1,233;  n,1693 

Improvement  of  channel  to i,  231 ;  u,  1687 

Improvement  of  channel  to  Curtis  Bay 1.233;  n,1692 

Removal  of  wreck  in  Patapsco  River i,234;  ii,16» 

Bar  Harbor.  Me. : 

Construction  of  breakwater i,47;  n,107« 

Defenses  of i,  13,733 

Bamegat  Light  N.  J.,  removal  of  wreck  off n,1588 

Barren  River.  Ky.,  operating  and  care  of  locks  and  dams i|511;  v.  3516 

Bartholomew  Bayou,  La.  and  Ark. .  improvement  of i.  404;  iv,  2513 

Bass  River  Harbor.  Mass. .  examination  of i.llO;  ii,1283 

Bastrop  Bayou,  Tex. ,  examination  and  survey i,  895;  iv,  3414, 2416 

Bath.  Me.: 

Improvement  of  Kennebec  River  at i,58;  n,10K> 

Removal  of  wreck  in  Kennebec  River  at i,62;  11.IIOO 

Battalion  of  Engineers 1,36,1050 

Batteries: 

Dynamite 1,10,35 

Gun  and  mortar 1,6,7,85 

Battery,  the,  New  York  Harbor,  N.  Y.,  removal  of  wreck  off i,  166;  11, 1473 

Bay  Ridge  Channel.  New  York  Harbor,  N.  Y.,  improvement  of i,  163;  n,  1464 

Bay  Shore,  Long  Island.  N.  Y. .  examination  at  i,  160;  11, 1441 

Bayside  Channel,  New  York  Harbor,  N.  Y.,  improvement  of ii  161;  11, 1459 

Beachridge.  111.    See  Beechridge. 

Beach  Thoroughfare.  N.  J.,  examination  of 1,208 

Bears  Cut.  Biscayne  Bay.  Fla.,  examination  of 1,816;  in,  1986 

Beaufort  Harbor  and  Inlet,  N.  C: 

Defenses  of  harbor  entrance ! 1.23.897 

Exapiination  of  waterway  from  South  Mills  to  and  including  Beaufort 

Inlet 1,265.277 

Improvement  of  harbor i,  271;  ui,  1808 

Improvement  of  waterway  from  Beaufort  to  Newbem i,  270;  m,  1806 

Improvei)[ient  of  Wf^terway  from  Beaufort  tp  New  River i,  271 ;  ni,  1810 
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Beanfort  Harbor  and  River,  S.  C: 

Defenses  of  Port  Royal  Sound 1,6,10,13,24,915 

Improvement  of  chiumel  to  Savannah,  Gkk  (see  Savannah) i,292;  in,  1918 

Improvement  of  river • i,289;  iii,1878 

Removal  of  sunken  logs  in  waterway  to  Charleston l>291;  m,  1876 

Removal  of  wreck  of  boat  Sprite,  near  naval  station i,  290;  in,  1875 

Beechridge,  Bl.: 

Examination  and  survey  for  preventing  break  in  Mississippi  River 

at 1,481;  iv,2672,2674 

Prevention  of  break  in  Mississippi  River  at i,429;  iv,2666 

Belle  River,  Mich.,  improvement  of i,682;  vi,8991 

Bellevue,  Iowa,  examination  of  Mississippi  River  opposite i,  484;  iv,  2759 

Bell,  Lavinia  (schooner) ,  removal  of  wreck  of i,  62;  ii,  1100 

Bciwon  (schooner),  removal  of  wreck  of i, 608;  vi, 4094 

Benton  Gotinty,  Oreg.,  bridge  of i,701 

Benton  Harbor  Canal,  Mich,  (see  St.  Joseph  Harbor) i,652;  v,3879 

Bergen  County  Traction  Companv,  bridge  of i,700 

Beverly  Harbor,  Mass.,  examinations  of. .  ,  . i,  77, 78;  n,  1182 

Big  Assawaman  Bay,  Del.,  improvement  of  waterway  via , i,  217;  ii,  1642 

Big  Barren  River,  Ky. ,  operating  and  care  of  locks  and  dams i,  511 ;  v,  8516 

Big  Richland  Creek  or  River,  Tenn.  (see  Richland  River) , . . .  i,  469;  v,  80^74 

Big  Sandy  River,  W.  Va.  and  Ky.: 

Bridge  between  Kenova,  W.  Va. ,  and  Catlettsburg,  Ky i,  697 

Improvement  of i,496;  v,8847 

Improvement  of  Levisa  Fork. i,499;'  v,8860 

Improvement  of  Tug  Fork i,498;  v,8357 

Operating  and  care  of  lock  and  dam i,498;  v,3858 

Survey  of, including  Levisa and  Tug  forks i,508;  v,8400 

Big  Stone  Lake,  Minn.,  survey  of i,442;  iv,2888 

Big  Sunflower  River,  Miss. ,  improvement  of i,411;  rv,2587 

Biuingsport,  N.  J.,  removal  of  wreck  in  Delaware  River  below i,  206;  ii,  1589 

Bills  of  Congress  authorizing  construction  of  bridges i,  40;  viii,  5108 

Bird,  Mary  L.  (8chooner),removalof  wreck  of 1,229;  11,1660 

Biscayne  Bay,  Fla. ,  examination,  plan,  and  estimatef  or  improvement- 1, 816;  m,  1986 

Bismarck  Harbor,  N.  Dak.  (see  Missouri  River) i,  444;  rv,  2859 

Black  Lake,  Mich. ,  improvement  of  Holland  Harbor i,  557;  v,  8891 

Black  River,  Ark.  and  Mo. : 

Improvement  of i,421;  rv,2604 

Removal  of  wreck  near  Elgin,  Ark i,424;  rv,2618 

Black  River,  La. : 

Improvement  of i,402;  rv,2503 

Survey  for  locks  and  dams i,414;  iv,2544 

Black  River,  Mich.: 

Improvement  at  mouth i,579;  vi,8986 

Improvement  at  Port  Huron i,  580;  vi,  8987 

Black  River,  N.  C, improvement  of i,273;  iii,  1818 

Black  River,  Ohio,  improvement  of  Lorain  Harbor i,  594;  vi,  4054 

Black  Rock  Harbor,  Conn.  («ee  Bridgeport) i,129;  ii,1839 

Black  Rock  Harbor,  N.  Y. : 

Eixamination  of  Lake  Erie  entrance  to i,611 

Improvement  of  Buffalo  entrance  to i,  608;  vi,  4185 

Black  W  arrior  River,  Ala. : 

Examination  for  Locks  and  Dams  Nos.  1,  2,  and  3,  below  Tuscaloosa.      i,  860 

Improvement  above  Tuscaloosa i,846;  in,2167 

Improvement  below  Tuscaloosa i,346;  in,2177 

Operating  and  care  of  locks  and  dams i,846;  in,2171 

Black  water  River,  Fla.  and  Ala.,  improvement  of i,388;  iii,2126 

Block  Island,  R.I.: 

Construction  of  harbor  of  refuge i,108;  n,1272 

Improvement  of  Great  Salt  Pond : i,109;  ii,1276 

Blood  River,  La.  (seeTiokfaw) i,862;  ni,2241 

Boards: 

Of  Ordnance  and  Fortification i,6 

On  Fortifications  and  other  Defenses  (Endicott  Board ) i,5 

On  Torpedo  System 1,5,781 

The  Board  of  Engineers 1,5,6,727 

Boats.    See  Dredge  and  Snag  boats.  Steamboats,  and  Wrecks. 
Boca    Grande,   Fla.,   examination,   plan,   and  estimate   for    improve- 
ment  1,827;  iu,2048,2053 
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Bcenf  River,  La.,  improvement  of i,405;  iv,2515 

BogneChitto,  La., improvement  of i,358;  iu,232S 

BogaeFalia,  La.,  improvement  of i,«61;  in,2S40 

Bogne  Inlet  and  Sound,  N.  C.  {see  Beaufort-Mew  River  waterway) .  i,  271 ;  m,  1810 

Boolbbay  Harbor.  Me.,  examination  and  survey i,  63;-  ii,  1117, 1130 

Boston  Harbor,  Mass.: 

Bridge  across  Charles  River  to  Cambridge  (West  Boston  Bridge) i, 667 

Bridge  across  Fort  Point  Channel  ( Broadway  Bridge) i.  701 

Bridges  across  Mystic  River  to  Chelsea i,638 

Bridges  across  Mystic  River  to  Maiden 1.700 

Defenses  of 1,6,12,15,778 

Examination  of .-.         i.W 

Harbor  lines  at  Cambridge '. i,40;  n,1235 

Improvement  of i,81;  ii,  1194 

Bostrop  ( Bastrop)  Bayou,  Tex.,  examination  and  survey i,  895;  n^,  2414, 2418 

Boulevards: 

See  cUso  "RtMdB, 

Memorial  bridge  and,  between  Waahington.  D.  C,  and  Mount  Vemon, 

Va 1,43,704;  vra,  5125 

Brandy  wine  Shoal  Light,  Delaware  Bay,  removal  of  wreck  near i,  206;  ii,  158S 

Branford  Harbcu',  Conn.,  examination  of i,143 

Brazos  River,  Tex. : 

Examination  and  survey  of  mouth i,896;  iv,2426 

Examination  from  mouth  to  Waco i,3W 

Improvement  between  Velasco  and  Richmond,  including  mouths  of 

adjacent  streams 1,391,392;  iv,  2884, 23? 

Improvement  of  mouth i,890;  rv,5^ 

Brazos  Santiago  Harbor,  Tex.: 

Examination  oflf  Point  Isabel 1.897;  iv,246» 

Improvement  of 1.393;  iv,2340 

Breach  Inlet,  Charleston  Harbor,  S.  C,  bridge  between  Sullivan  and  Long 

islands i,700 

Breakwaters,  public,  occupancy  of,  by  private  parties i,  40;  vm,  5085 

Breton  Bay,  Md.,  examination  and  survey i,  254;  ii,  1743, 1745 

Brewerton,  Ala. ,  bridge  across  Conecuh  River  at  Hendleys  Ferry i,  697 

Bridge  Creek  Landing,  Va.,  monument  and  wharf  {see  Public  buildings 

and  grounds) i,711;  vm,  5227, 5266 

Bridgeport  Harbor,  Conn.  ^  improvement  of i,  129;  ii,  1339 

Bridges  across  navigable  waters: 

Alteration  of  . 1,41,701,708 

Aqueduct  Bridge,  Washington,  D.  C,  repair  of i,703;  viii,.512S 

Construction  of 1,41,697,698 

Elxamination  of  Congressional  bills  authorizing  construction i.  40 

Examination  of  plans  and  locations 1,41,697.686 

Long  Bridge,  Washington,  D.  C. ,  rebuilding  of 1.236;  ii,1702 

Memorial  bridge,  Washington,  D.  C 1,48,704;  vni,5125 

Obstructing  navigation 1,41,701,703 

Report  upon  bill  H.  R.  1065,  providing  for  bridges  across  certain 

waters i,40;  vni,510S 

Stone  Bi  1  ^ge,  Sakonnet  River,  R.  I. ,  alteration  of . . .  i,  100;  n,  1251 

Bridges  in  Yellowstone  National  Park,  construction,  etc.,  of i,716;  vni,5403 

Bristol  Bar,  Patuxent  River,  Md.,  examination  and  survey. ..  i,  254;  u.  1739. 1741 

Broad  Creek  River,  Del. ,  improvement  of i,225;  n,  1653 

Broadkill  Creek,  Del.,  improvement  of i,216;  n,1641 

Broad  Sound,  Boston  Harbor,  Mass.: 

Examination  of 1.94 

Improvement  of 1,81;  ii,1194 

Broadway  Bridge,  across  Fort  Point  Channel,  Boston,  Mass i,  701 

Bronx  River,  N.Y.,  improvement  of i,146;  ii,  1389 

Brooklyn,m.  (see  Ohio  River)  .....' i,469;  v,3085 

Brooklyn.  N.  Y.    See  New  York  Harbor. 

Browns  Creek,  N.Y.,  improvement  of  _ i,  157;  n,  1417 

Brunswick,  Ga.: 

Examination  and  survey  of  inner  harbor i,  306;  ni,  1962, 1964 

Improvement  of  inner  harbor 1.302;  in,1948 

Surveyof  outer  bar. ..      1.306 

Bryan,  W.J.  (steamer),  removal  of  wreck  of    i,  424;  iv,  2613 

Bucksport Harbor, PenobsootRiver,  Me., examinationand survey . i, 63;  ii,  1103, 1107 
Bucksport  Narrows,  Penobscot  River,  Me. ,  examination  at  and  near . .  i,  63;  u,  1101 
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Buffalo,  N.Y.: 

Examination  of  Lake  Erie  entrance  to  Erie  Basin  and  Black  Book 

Harbor ." i;  611 

Harbor  lines i.40;  vi,4156 

Improvement  of  Buffalo  entrance  to  Erie  Basin  and  Black  Bock 

Harbor i,  608;  vi,  4185 

Improvement  of  channels  in  waters  connecting  Great  Lakes. .  i,  569;  vi,  8947 

Improvement  of  harbor '. i,  606;  vi,4118 

Buffalo  Bayou,  Tex.,  improvement  of i,  886;  iv,2827,2380 

Buffalo  Fork,  Snake  River,  Wyo. ,  road  to  Fort  Washakie i,  731 ;  vra,  5453 

Buffalo  Fork,  White  River,  Ark.,  improvement  of i,  420;  rv,  2601 

Buildings  and  grounds,  public,  District  of  Columbia ™  i,  710;  vin,  5227 

Bulliards  Cove,  Bayou  Teche,  La.,  bridge  at i,  698 

Bundys,  Oreg.,  bridge  across  Lon^  Tom  River i,  701 

Burlington  Bay,  Minn.,  examination  of i,  522 

Burlinj^ton  County,  N.  J.,  bridge  of i,  701 

Burlington  Harbor,  Vt.,  improvement  of i,  168;  ii,1482 

Bush  Bluff  light-ship,  Elizabeth  River,  Va.,  removal  of  wrecked  cars 

below 1,264:  ii,1784 

Buttermilk  Channel,  New  York  Harbor,  N.  Y.: 

Examination  of i,  167 

Improvement  of .,.  i,  168;  ii,1464 

Byram  River,  N.  Y.    See  Port  Chester  Harbor. 

C. 

Cables  for  submarine  mines i,  12,35,87 

Cache  River,  Ark. : 

Bridge  obstructing ..      i,  708 

Improvement  of i,  421;  iv,2603 

Cache  River,  111.: 

.Examination  and  survey  for  preventing  Mississippi  River  from  break- 

inginto    ...* i,  481;  iv, 2672, 2674 

Prevention  of  Mississippi  River  from  breaking  into i,  429;  iv,  2666 

Caddo  ( Fairy)  Lake,  Tex.  and  La.  (see  Cypress  Bayou) i,  401 ;  iv,  2502 

Cairo,  111. : 

Examination  and  survey  for  preventing  break  in  Mississippi  River 

near i,  431;  iv,2672,2674 

Prevention  of  break  in  Mississippi  River  near - . .  i,  429;  rv,  2666 

Calais,  Me.,  repair  of  piers  in  St.  Croix  River  below i,  44 

Calcasieu  Parish,  La.,  bridge  across  Houston  River i,  699 

Calcasieu  River,  La. ,  improvement  of  mouth  and  passes i,  875;  m,  2266 

California  and  Northern  Railway  Company,  bridge  of i,  701 

California  Debris  Commission i,  696;  vm,500T 

California,  hydraulic  minmgin i,  696;  vui,5007 

Calooeahatchee  River,  Fla.: 

Examination  and  survey  of  Kissimmee  River  to  the  Gulf,  via i,  827 

Examination  and  survey  of  Orange  River  to  the  Gulf,  via. .  i,  826;  m,  2082, 2085 
Improvement  ot .   i,  816;  iii,  2015 

Calumet  Harbor  and  River,  111.  and  Ind. : 

Bridge  across  river  at  Ninety-fifth  street i,  701 

Bridge  at  South  Chicago i,  699 

Improvement  of  harbor i,  542;  v,3788 

Improvement  of  river  i,  544;  v,8792 

Cambridge  Harbor,  Md.,  removal  of  wreck  in i,  229;  ii,1660 

Cambridge  Harbor,  Mass. : 

Harbor  lines  in  Charles  River i,  40;  u,1225 

West  Boston  Bridge,  across  Charles  River i,  697 

Camden  Harbor,  Ark.: 

Examination  of i,  415 

Improvement  of  Ouachita  River i,  402;  iv,2508 

Survey  of  Ouachita  River  for  locks  and  dams i,  414;  iv,2544 

Camden  Harbor,  Me.,  examination  and  survey i,  68;  ii,  1111,1114 

Camden  Harbor,  N.  J.: 

Defenses  of  Delaware  River 1,6,20,85,842 

Improvement  of  Cooper  Creek i,199;n,1580 

Improvement  of  Delaware  River i,  198;  ii,  1566 

Canadian  Canal,  Sault  Ste.  Marie,  Ontario,  commerce  through. .  i,  571, 572;  vi,  8960 

Canals,  etc.  («e€  aZ«o  Waterways) i,  40 

Albemarle  and  Chesapeake  Canal  N.  C. ,  waterway  via i,  262;  ii,  1778 

Allegheny  River,  Pa,, locks  and  dams i,488;  y,8257 
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Canals,  etc.— Ck>ntinQed. 

Appropriation  for  operation,  oare,  and  mftiiitenaxioe i,  40 

Barren  Biver,Ky.,  locks  and  dams i,511;  v,3516 

Benton  Harbor  Canal,  Mich  (sec  St.  Joseph  Harbor) i,552;  v,387« 

Big  Barren  River,  Ky.,  locks  and  dams..  1.511;  v,S516 

BigSandy  River, W.Va.andKy.,locksanddams  1,496,498,508;  v,3347, 3353, 8400 

Big  Stone  Lake,  Minn., reservoir  dam if  442;  rv,2833 

Black  River,  La. ,  locks  and  dams 1.414;  iv,2544 

Black  Warrior  River,  Ala. ,  locks  and  dams i,  846, 860;  iii,  2167, 2171, 2177 

Canadian  Canal,  Sanlt  Ste.  Marie,  Ontario 1,571,572;  vi,3960 

Cascades  Canal,  Columbia  River,  Oreg 1,658,661;  vi,  4824, 4339 

Chicago  Drainage  Canal,  111 ._        i,43 

Clubfoot  and  Harlowe  Canal,  N.  C. ,  waterway  via i,  270;  in,  1806 

Colorado  River,  Tex.,  for  canal  aroond  great  raft i,  397;  iv,  2461 

Columbia  River,  Oreg.  and  Wash. ,  canal  and  locks  between  The  Dalles 

Rapids  and  CeliloFaUs i,  666 

Columbia  River,  OrcMB^.  and  Wash.,  Cascades  Canal . .  i,  658, 661;  vi,  4824, 4329 

Coosa  River,  Ga.  and  Ala. ,  locks  and  dams i,  341, 848;  iii,  2137, 2143. 2145 

Crooked  Slough,  111.,  dam  across i,434;  iv,2759 

Cumberland  River,  Tenn.  and  Ky  ,  locks  and  dams i,  454;  iv,  2891 

Davis  Island  Dam,  Ohio  River.  Pa i,473;  v,3140 

Des  Moines  Rapids  Canal  and  Dry  Dock,  Mississippi  River i,  433;  iv,  2744 

Des  Plaines  and  Dlinois  rivers  to  Lake  Michigan i,  549;  v,  3855 

Dismal  Swamp  Canal,  N.  C,  at  South  Mills,  to  and  including  Beau- 
fort and  Ocracoke  inlets -..  1,265.277 

Dismal  Swamp  Canal,  Va.  and  N.  C,  improvement  of  waterway 

via 1,261;  11,1773 

Duluth  Canal,  Minn i,514;  v,3554 

Erie  Canal,  N.  Y. ,  preservation  of  bench  marks i,  715;  vm,  5402 

Esther  ville-Minim     Creek     Canal,      S.     C.      (see     also     Santee 

River) 1,288,291;  jii,  1856, 18»4, 1897 

Fox  River,  Wis.,  locks  and  dams 1,536,537;  v,3712,3721 

Galena  River,  111.,  lock  and  dam i, 433;  iv,  2752 

Galveston  and  Brazos  Canal,  Tex.  («ec  Oyster  Creek) 1,896;  iv,  2418, 2421 

Grand  Rapids  Lock  and  Dam,  Wabash  River i,  507, 508;  v,  3497, 3498 

Great    Kanawha    River,    W.    Va.,   locks    and   dams   (see   Kana- 
wha)   1,490,492;  v,3322,3325 

Green  River,  Ky.,  Lock  No.  2,  at  Rumsey i,509;  v,8501 

Green  River,  Ky*,  Lock  No.  5 i,510;  v,a501 

Green  River,  Ky. ,  operating  and  care  of  locks  and  dams if  51 1 ;  v,  3516 

Illinois  and  Des  Plaines  rivers  to  Lake  Michigan i,  549;  v,  3855 

Illinois  and  Mississippi  Canal,  m 1,546,549,550;  v,3810,8853 

Illinois  River,  111., locks  and  dams 1,545,546;  v,3798,3805 

Kampsville  Lock  and  Dam,  Illinois  River,  111 1,545,546;  v,  3798, 3805 

Kanawha  River,  W.Va.,  locks  and  dams 1,490,492;  v,3822,^25 

Kempeska  Lake,  S.  Dak. ,  reservoir  dimi i,  451 

Kentucky  River,  Ky.,  locks  and  dams 1,500,502;  v,3363,33e9 

Lagrange  Lock  and  Dam,  Illinois  River,  111 i,  545, 546;  v,  3798, 3805 

Levisa     Fork,     Big    Sandy    River,     Ky.,      locks     and 

dams 1,496,499,503;  v,  3347, 3360, 3400 

Licking  River,  Ky.,  lock  and  dam i,476;  v,3155 

Little  Kanawha  River,  W.  Va. ,  lock  and  dam i,  489, 490;  v,  3317, 3319 

Louisville  and  Portland  Canal,  Ky 1,503,506;  Y,3463,3483 

Michigan  Lake  to  Illinois  and  Des  Plaines  rivers i,  549;  v,  3855 

Michigan  Lake  to  Sturgeon  Bay,  Wis. ,  examination  of i,  539 

Michigan  Lake  to  Sturgeon  Bay,  Wis.,  harbor  of  refuge i,  526;  v,  3672 

Michigan  Lake  to  Sturgeon  Bay,  Wis.,  improvement  of i, 525;  v, 3659 

Michigan  Lake  to  Sturgeon  Bay,  Wis.,  operating  and  care i,  526;  v,  3666 

Minim      Creek-EstherviUe      Canal,     S.     C.      {see     also      Santee 

River) i,  283,291;  in,  1856, 1894, 1897 

Mississippi  River,  between  St.  Paul  and  Minneapolis,  Minn.,  locks 

and  dams i,  434;  rv,  2768 

Mississippi  River,  dam  across  Crooked  Slough,  III i,  434;  iv,  2759 

Mississippi  River,  Des  Moines  Rapids  Canal  and  Dry  Dock i,  433;  rv,  2744 

Mississippi  River,  reservoir  dams 1,435,487,448;  rv,2786,2800 

Mississippi  River  to  Lake  Superior i,521;  v,3613 

Monongahela  River  locks  and  dams i,  477, 478, 480;  v,  3225, 3228, 3233 

Morgan  Canal,  Tex.,  improvement  of  waterway  via 1,386;  iv, 2325, 2827 

Morgan  Canal,  Tex.,  operating  and  care 1,888;  iv,2328 

Mosquito  Creek  Canal,  S.  C.  (see  Santee  River) i,283;  m,1856 
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Canals,  etc. — ContinQed. 

Muscle  Shoals  Canal,  Tennessee  River^Ala 1,468;  y,2984 

Maskingnm  Elver,  Ohio,  locks  and  dams 1,487,488;  v,  8297,3300 

Ohio  River, Davis  Island  Dam,  Pa    i,478;  v,3140 

Ohio  River,  Louisville  and  Portland  Canal,  Ky i,  508, 606;  v,  8468, 3483 

Ohio  River,  Marietta  to  the  Big  Miami,  locks  and  dams i«  476;  v,  3201 

Ohio  River, movable  dams i,473;  v,8146 

Operation,  care,  and  maintenance,  appropriation  for i,  40 

Osage  River,  Mo.,   lock  and  dam  {see  Missouri  River   Commis- 
sion)  1,695;  VII,  4935, 4944, 4947 

Otter  Tail  Lake,  Minn.,  reservoir  dam 1,442;  iv,2830 

Ouachita  River,  Ark.  and  La. ,  locks  and  dams i,  414;  iv,  2544 

Plaqaemine  Bayoa,  La. ,  lock  constraction i,  869;  iii,  2251 

Ponsett  Lake,  S.  Dak.,  reservoir  dam i,451 

Portage   Lake   and   River,   Houghton    Coanty,    Mich.,   waterway 

via 1,517,518;  v,3598 

Pueet  Sound  to  lakes  Union  and  Washington i,684;  vi,4483 

Red  Lake,  Minn.,  lock  and  dam ^...  1,441;  iv,2828 

Red  River,  from  Shreveport,  La.,  to  Denison,  Tex.,  locks  and  dams. .       i, 415 

Rock  River,  ni..  canal  around 1,546,549,550;  v,88l0,3853 

Rough  River,  Ky., lock  and  dam I,5U,512;  v,3539,3541 

St.  Clair  Flats  Canal,  Mich 1,582,583,587;  vi,3998,8994 

St.  Marjrs Falls  Canal, Mich 1,570,571;  vi,8952,3956 

Sioux  River,  S.  Dak.,  reservoir  dam i,451 

Sturgeon  Bay  and  Lake  Michigan  C^mal,  Wis. ,  examination  of i,  539 

Sturgeon  Bay  and  Lake  Michigan  Canal,  Wis. ,  harbor  of  refuge,  i,  526;  v,  8672 
Sturgeon  Bay  and  Lake  Michigan  Canal,  Wis. ,  improvement  of.  i,  525;  v,  3659 
Sturgeon  Bav  and  Lake  Michigan  Canal,  Wis., operating  and  care.  i,526;  y,3666 

Superior  Lake  to  Mississippi  River i,521;  v,3613 

Tennessee  River  at  Moccasm  Bend  i,468;  v,8005 

Tennessee  River  at  the'*  Suck,'' locks  and  dams 1,468;  v,  2956 

Tennessee  River  below  Chattanooga,  Tenn.,  canals,  etc i,460;  y,2912 

Tennessee  River,  Muscle  Shoals  Canal,  Ala i,  463;  v,  2934 

Tombigbee  River,  Ala.,  locks  and  dams 1,347,860;  iii,2202 

Traverse  Lake,  Minn.,  reservoir  dam i,442;  iv,2833 

Tug    Fork,    Big    Sandy    River,    W.    Va.    and   Ky.,    locks    and 

dams 1,496,498,503;  v,  3347, 3357, 3400 

Union  Lake,  Wash.,  waterway  via i,684;  vi,4483 

Wabash  River,  Grand  Rapids  Lock  and  Dam i,  507, 508;  v,  3497, 3498 

Warrior  River,  Ala. ,  locks  and  dams i,  346, 360;  iii,  2167, 2171, 2177 

Washington  Lake  to  Puget  Sound,  Wash i,684;  vi,4483 

We9tForkRiver,W.  Va., locks  and  dams 1,486;  v,3267 

White  River,  Ark. ,  upper,  locks  and  dams i,  419;  iv,  2596 

Willamette  Falls  Canal,  Willamette  River,  Oreg l,  675;  vi,  4368, 4374 

Yamhill  River,  Oreg., lock  and  dam 1,667;  vi,4347 

Toughiogheny  River,  Pa.,  locks  and  dams 1,486;  v,3283 

Canarsie  Bay,  N.  Y.,  impjrovementof 1,156;  ii,1415 

Caney  Creek,  Tex.,  examination  and  survey i,  897;  rv,  2453, 2455 

Cape  Ann,  Mass.:  • 

Construction  of  harbor  of  refuge  in  Sandy  Bay i,  72;  ii,  1161 

Resurvey  and  estimate  of  cost  at  breakwater,  Sandy  Bay,  including 

project  for  completing  harbor  of  refuge i,77;  ii,  1184 

Cape  Charles  Qity,  Va. ,  improvement  of  harbor  i,  259;  ii,  1768 

Cape  Fear  River,  N.  C: 

Defenses  of  Wilmington 1,6,11,12,23,897 

Examination  at  Wilmington  and  up  to  Fayetteville 1,277 

Improvement  above  Wilminj^n i,274;  in,  1816 

Improvement  at  and  below  Wilmington i,  274;  in,  1818 

Improvement  of  Northeast  Branch 1,273;  lu,  1815 

Cape  Florida  Entrance,  Biscayne  Bay,  Fla.,  examination  of i,316;  in,  1986 

Cape  Hatteras,  N.  C,  harbor  of  refuge  (see  Cape  Lookout) 1,276;  in,  1829 

Cape  Henry,  Va. ,  defenses  of  entrance  to  Chesapeake  Bay  at i,  6 

Cape  Lookout,  N.  C,  examination  and  survev  for  harbor  of  refuge,  i,  276;  in,  1829 
Cape  Nome  Transportation ,  Bridge  and  Developmen  t  Company ,  bridge  of .       i ,  698 

Cape  Porpoise  Harbor,  Me.,  improvement  of i,65;  ii,1146 

Cape  Vincent  Harbor,  N.  Y. ,  improvement  of .  i,616;  vi,4173 

Capitol,  the,  Washington,  D.  C,  telegraph  line  connecting  Executive 

Departments  with  (see  Public  buildings  andgrounds) .  i,  710;  vni,  5227, 5262 
Caravan  (barge), removal  of  wreck  of i,264;  ii,1783 
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Carqpinez  (Earquines)  Stnut,  Gal.: 

Examination  of  channel  to  San  Joaquin  Biyer i,6S4 

Examination,  plan,  and  estimate  for  unprovement  of  channel  to  Gk>lden 
Gate 1,634;  VI,  4258, 4260 

Carrabelle  Bar  and  Harhor,  Fla.: 

Eixamination  of  harbor i,344 

Examination,  plan,  and  estimate  of  cost  for  improvement  of  Elast 

Pass 1,348;  in,2152,2157 

Improvement  of i,328;  ui,20© 

Carriages,  disappearing i.7 

Carrie  Furnaces,  Pa.,  bridge  across  Monongahela  Biver i,  6^ 

CarroUton  Electric  Bail  way  and  Bridge  Company,  bridge  of i,  689 

Carrollton,  Ey.,  bridge  across  Kentucky  Biver i,ew 

Carters  Creek,  Va. ,  examination  and  survey i,  254;  n,  1 747, 1750 

Caruthersville,  Mo.  (see  Mississippi  Biver  Commission) i,  694;  vu,  4525 

Carvers  Harbor,  Vinalhaven,  Me. ,  improvement  of i,  56;  n,  1093 

Cascades  Canal,  Columbia  Biver,  Oreg.: 

Construction  of I,658;  vi,4324 

Operating  andf care .1,661;  vi,4329 

Casemates: 

Armored i,  7,35 

Mining 1,12,13,85,37 

Castle  Williams,  Governors  Island,  N.  Y.,  removal  of  wreck  below,  i,  166;  n,  1473 

Caswell,  Fort,  N.  C,  defenses  at    See  Wilmington. 

Catlettoburg,  Ey.,  bridge  across  Big  Sandy  Biver i,697 

C^'ci/ (schooner),  removal  of  wreck  of.  ...  . i,234;  u.1693 

Centennial  Lake,  Miss.  («cc  Yazoo  Biver) i,408;  iv,2534 

Cbami>lain  Lake,  N.  Y.  and  Vt.: 

Bridge  between  Albnrg,  Vt.,  and  Champlain,  N.  Y i,  697 

Burlington  Harbor,  Vt.,  improvement  of 1, 168;  ii.  1482 

Defenses  of 1,6,30,973 

Narrows,  improvement  of i,  170;  n,  1485 

North  and  South  Hero  islands,  improvement  of  channel  between i,  107 

Champlain,  N.  Y. ,  bridge  across  Lake  Champlain  at i,  697 

Charles  Biver,  Boston,  Mass.: 

Examination  below  Charles  Biver  Bridge i,W 

Harbor  lines  at  Cambridge i,40;  n,  1225 

Improvement  of i,81;  ii,  1194 

West  Boston  Bridge,  to  Cambridge,  construction  of 1.697 

Charleston  and  Seashore  Bailroad  Company,  bridge  of i,  700 

Charleston  Consolidated  Bailway,  Gas  and  Electnc  Company,  bridge  of .       i.  700 

Charleston  Harbor.  S.  C. : 

Bridge  across  Breach  Inlet i,700 

Defenses  of 1,6,24,911 

Examination  and  survey  to  Alligator  Creek  or  Biver i,  292;  m,  1908 

Examination  of  Ashley  Biver i,293 

Improvement  of i,287;  in,  1867 

Bemoval  of  sunken  logs  in  waterway  to  Beaufort,  S.  C i,  291;  in,  1876 

Charlestown  Harbor,  Boston.  Mass.: 

Examination  at  and  below  the  navy-yard .*. i,94 

Improvement  of  (.vee  Boston) '.  i,81;  n,  1194 

Charlevoix  Harbor,  Mich. ,  improvement  of i,  566;  v,  3928 

Charlotte  Harbor,  Fla. : 

Exammation  and  survey  of  inside  passage  to  Puntarasa .    i,  327;  in,  2041. 3043 
Examination,  plan,  and  estimate  for  improvement,  including  Boca 

Grande i,327;  ni,2048,2053 

Improvement  of 1,317;  m,  3017 

Charlotte  Harbor,  N.  Y.: 

Improvement  of '. i,612;  vi,4163 

Water  levels i,n5;  vni,540a 

Charte: 

Military  and  other  maps 1,718,731;  vin,5445 

Northern  and  Northwestern  Lakes 1,711;  vin,5317 

Chatham  Harbor,  Mass.: 

Improvement  of i,92;  u,1317 

Bemoval  of  wreck  in  New  Harbor i,93;  n,1318 

Chattahoochee  Biver,  Ga.  and  Ala.: 

Improvement  below  Columbus,  Ga  i,  338;  m,  8106 

Improvement  between  Westpoint  and  Franklin,  G^a i,  334;  in,  2110 

Survey  between  Westpoint  and  Franklin,  Ga i,344 
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Cheboygan  Harbor,  Mich.: 

Examination  and  survey 1,687;  vi,4012 

Improvement  of 1,574;  vi,8978 

Chefoncte  River,  La.,  improvement  of i,861;  iii,2240 

Chehalis  River,  Waah.,  improvement  of i,680;  vi,4476 

Chelsea,  Mass. ,  bridges  across  Mystic  River  to  Boston i,  698 

Chelsea  Creek,  Mass.  («ee  Boston  Harbor) i,81;  ii,  1194 

Cheqnamegon  Bay,  Wis.  (see  Ashland  Harbor) i,  516;  v,  8592 

Chesapeake  Bay,  Md.  and  Va.: 

Cape  Charles  City  Harbor,  Va.,  improvement  of i, 259;  u,  1768 

Defenses  of  entrance,  at  Cape  Henry,  Va i,6 

Defenses  of  Hampton  Roads,  Va 1,6,11,28,886 

Hampton  Roads,  Va.,  examination  and  survey  at  Middle  Ground 

Bar .^ 1,265;  11,1785,1788 

Rockhall  Harbor,  Md.,  examination,  plan,  and  estimate  for  improve- 
ment  1,280;  11,1670 

Rockhall  Harbor.  Md.,  improvement  of i,218;  ii,  1648 

Watervjray  from  Norfolk,  Va.,  to  Albemarle  Sound,  N.  C,  via  Curri- 
tuck Sound 1,262;  ii,1778 

Waterway  from  Norfolk,  Va.,  to  sounds  of  North  Carolina,  via  Pas- 
quotank River 1,261;  11,1778 

Wreck  off  Pooles  Island,  removal  of i,284;  u,1693 

Wrecks  on  Lower  Middle  Ground  and  Tail  of  the  Horseshoe. . .  i,  264;  u,  1788 

Chesconnessex  Creek,  Va. ,  examination  of i,  265 

Chester  Creek.  Pa.,  removal  of  wreck  in i,206;  ii,1589 

Chester  River,  Md.,  improvement  of i,219;  ii,1645 

Chicago  and  West  Michigan  Railway  Company,  bridge  of i,  702 

Chicago  Drainage  Canal,  HI i,42 

Chicac:o  Harbor  and  River,  lU. : 

Bridge  across  Calumet  River  at  Ninety-fifth  street 1, 701 

Bridge  across  Calumet  River  at  South  Chicago 1,699 

Bridge  across  South  Branch  at  Canal  street -. 1,701 

Drainage  canal i,42 

Examination  and  survey i,  550;  v,  8868, 8865 

Improvement  of  Calumet  (South  Chicago)  Harbor i,  542;  v,  8788 

Improvement  of  channels  in  waters  connecting  Great  Lakes. . .  i,  569;  vi,  8947 

Improvement  of  outer  harbor. i,540;  v,8779 

Improvement  of  river 1,541;  v,8784 

Survey  of  Illinois  and  Des  Plaines  rivers  for  extension  of  naviga- 
tion to  Lake  Michigan i,549;  v,8855 

Chickasahay  River,  Mis^. ,  improvement  of i,  858;  in,  2218 

Chief  of  Engineers,  officers  on  duty  in  office  of  the i,723 

Chincoteague  Bay,  Va.,  improvement  of  waterway  to  Delaware  Bay.  i,  217;  ii,  1642 
Chipola  River,  Fla. : 

Improvement  of  lower  river i,880;  iii,2095 

Improvement  of  upper  river i,831;  iu,2099 

Chippewa  River.  Wis.,  improvement  of 1,487;  iv,2806 

Chitto,  Bogue,  La.,  improvement  of i,858;  iii,2222 

Chocolate  Bayou,  Tex. ,  examination  and  survey i,  895;  iv,  2408, 2406 

Choctaw,  Oklahoma  and  Gulf  Railroad  Company,  bridge  of i,  708 

Chocta whatchee  River,  Fla.  and  Ala. .  improvement  of i,  885;  in,  21 12 

Choptank  River,  Md. : 

improvement  of i,220;  u,1646 

Removal  of  wreck  in  Cambridge  Harbor i,229;  u,1660 

Christiana  River,  Del.  (see  Wilmington  Harbor) i,  208;  n,  1626 

City  of  Dvluth  (steamer) ,  removal  of  wreck  of i,568;  v,f" 


City  of  Waco  (steamship) ,  removal  of  wreck  of i,  894;  rv,  2841 

Civilian  assistants  to  certain  engineer  officers i,35 

Claiborne  Harbor,  Md. ,  examination  and  survey i,  280;  u,  1677, 1680 

Clara  (schooner),  removal  of  wreck  of i,206;  u,1589 

Clark  Fork,  Columbia  River,  Wash,  {see  Pend  Oreille  River) i,  690;  vi,  4494 

Clatskanie  River,  Oreg. ,  improvement  of i,  672;  vi,  4368 

Clear  Creek,  Tex. ,  examination  and  survey i,395;  iv,2885,2888 

Clearwater  River,  Idaho: 

Bridge  at  mouth  of  Lapwai  Creek. i,  700 

Bridge  near  Eamiah 1,699 

Improvement  of 1,664;  vi,4387 

Clearwater  Short  Line  Railway  Company,  bridge  of 1,699 
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Clearwater  Valley  Railroad  Company,  bridge  of i,700 

Cleveland  Harbor,  Ohio: 

Examination  of i,6W 

Improvement  of i,595;  vi,4068 

Removal  of  wreck  in  Lake  Erie  near.  1,603;  ti,4096 

Waterlevela i, 715;  vra, 5403 

Cleveland,  II.  (f.  (schooner),  removal  of  wreck  of i,  603;  vi,  4096 

Clinch  River,  Tenn.: 

Improvement  of 1,465;  v,2M8 

Snrveyof i,469;  v,3065 

Clinton  River,  Mich.,  improvement  of i,  583;  vi, 3996 

Clubfoot  and  Harlowe  Canal,  N.  C,  improvement  of  waterway  via.  i,  270;  in,  1806 

Clubfoot  Creek  or  River,  N.  C. ,  improvement  of  waterway  via i,  270;  in,  1806 

Coanjock  Bay,  N.  C. ,  improvement  of  waterway  via i,  262;  n,  1778 

CoMt  defenses.    See  Fortifications. 

Oocheco  River,  N.  H.,  improvement  of i,66;  ii,1147 

Coenties  Reef,  East  River,  N.  Y.: 

Examination  and  survey i,160;  u,  1435, 1439 

Improvement  of i,152;  ii,1403 

Cohasset  Harbor,  Mass. .  examination  and  survey ....  i,  93;  n,  1221, 12^ 

Colorado,  department  of  the,  reconnaissances  and  explorations. . .  i,  718;  viii,  5451 
Colorado  River,  Nov.,  examination   between   EI   Dorado  Canyon  and 

RioviUe i,634 

Colorado  River,  Tex.: 

Ebcamination  for  canal  around  great  raft... i,397;  iv,2461 

Eixamination  up  to  foot  of  great  raft i,397;  rv,2458 

Co/wmWa  (bugeye),  removal  of  wreck  of i,229;  u,1661 

Columbia,  department  of  the,  reconnaissances  and  explorations..  1,718;  vui.5450 
Columbia,  District  of.    See  Washington. 
Columbia  River,  Greg,  and  Wash. : 

Cascades  Canal,  construction  of i,658;  vi,4834 

Cascades  Canal, operating  and  care i,661;  vi,4329 

Celilo,  Greg.,  improvement  above i,652;  vi,4319 

Celilo  Falls  to  The  Dalles  Rapids,  examination  for  canal  and  locks. . .       i,  666 

Celilo  Falls  to  The  Dalles  Rapids,  boat  railway i,655;  vi,43© 

Clark  Fork  (see  Pend  Oreille  River) i,600;  vi,4494 

Gauging 1,675;  VI,  4368 

Mouth  of ,  defenses  at 1,6,88,1018 

Mouth  of ,  examination  and  survey i,676;  vi, 4480, 4434 

Mouth  of,  improvement  at i,671;  vi,4361 

Mouth  to  Willamette  River,  examination  and  survey i,  676;  vi,  4416, 4418 

Mouth  to  Willamette  River,  improvement  from i,  669;  vi,  4353 

Three-mile  Rapids,  improvementat i, 655;  ti, 4333 

Tongue  Point,  Greg. ,  improvement  below i,  670;  vi,  4380 

Vancouver,  Wash.,  to  Willamette  River, iniprovement  from..  i,661;  vi,4334 
Commercial    statistics    of    canals   at   Sauit    Ste.    Marie,   Mich.,   and 

Ontario 1,571,572;  \n,3950 

Compton  Oeek,  N.  J.,  improvement  of „ i,  184;  ii,  1518 

Conecuh  River,  Ala.: 

Bridges  at  Hendleys  Ferry,  near  Brewerton,  and  at  Parkers  Ferry. . .       i,  607 

Improvementof  .. i,339;  in,21S9 

Conffaree  River,  S.  C: 

Improvement  between  Columbia  and  Qranby 1, 286;  m,  1864 

Improvementof i,285;  ni,1863 

Congress: 

See  also  Laws. 

Examination  of  bills  of,  authorizing  construction  of  bridges i,  40 

Report  upon  bill  H.  R.  1065,  providing  for  bridges  across  certain 

waters    i,40;  vni,5103 

Conneaut  Harbor,  Ohio,  improvement  of i,  601;  vi,  4091 

Connecticut,  defenses  of  coast  of 1,6,10,11,17,814 

0>nnecticut  River,  Conn. ,  improvement  below  Hartford i,  119;  ii,  1328 

Contentnia  Creek,  N.  C,  improvement  of      . i, 268;  m,  1801 

Contingencies  of  rivers  and  harbors,  estimate  of  appropriation  for i,  693 

Continuing  contracts i,89 

Allegheny  River,  Pa.,  locks  and  dams i,488;  v,3257 

Ambrose  Channel,  New  York  Harbor,  N.  Y i,16l;  n,1459 

Ashtabula  Harbor,  Ohio. i,600;  vi,4075 

Baltimore  Harbor,  Md i,231;  n,1687 
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Continning  contracts— Continned. 

Bay  Ridge  Channel,  New  York  Harbor,  N.  Y 1,168;  n,  1464 

Big  Sandy  River,  Sy.  and  W.  Va i,496;  v,8847 

Black  River  (Lorain)  Harbor,  Ohio .. .-. I,5d4;  vi,4054 

Black  Rock  Harbor,  Bnffalo,N.Y i,608;  vi,4185 

Black  Warrior  River,  Ala, ,  below  TnscalooBa i,  846;  in,  2177 

Black  Warrior  River,  Ala.,  from  Toscalooea  to  Daniels  Creek,  i,  346;  m,  2167 

Boston  Harbor,  Mass i,81;  n,lld4 

Bridgeport  Harbor,  Conn i,129;  n,1839 

Bnffalo  entrance  to  Erie  Basin  and  Black  Rock  Harbor,  N.  Y .  i,  608;  vi,  4185 

Buffalo  Harbor,  N.  Y i,606;  vi.4118 

Bnttermilk  Channel,  New  York  Harbor,  N.  Y i,  168;  ii,  1464 

Calumet  Harbor,  lU i,642;  v,8788 

Cape  Porpoise  Harbor,  Me i,66;  n,1146 

Cascades  Canal,  Columbia  River,  Greg i,  658;  vi,  4824 

Charleston  Harbor,  S.  C i,287;  in,  1867 

Chicago  River,  111 1,541;  v,8784 

Christiana  River,  Del i,208;  n,1626 

Cleveland  Harbor,  Ohio i,595;  vi,4068 

Columbia  River  at  the  Cascades,  Oreg i,658;  vi,4324 

Congaree  River,  8.  C i,285;  iii,1864 

CroatanSound,N.C.,  waterway  via i,261;  n,1778 

Cumberland  River  above  Nashville,  Tenn i,456;  iv,2896 

Cumberland  Sound,  Ga.  and  Pla i,804;  in,1956 

Deep  Creek,  Va. ,  and  waters  connecting  with  Pamlico  Sound. .  i,  261 ;  il,  1778 

DelawareBay,  Del.,  harbor  of  refuge i,197;  ii,1576 

Delaware  River,  N.  J.,  Pa.,  and  Del i,189;  ii,1557 

Detroit  River,  Mich i,584;  vi,8997 

Duluth  and  Superior  Harbor,  Minn,  and  Wis i,  514;  v,  8554 

East  (Ambrose)  Channel,  New  York  Harbor.  N.  Y i,161;  ii,1459 

Elizabeth  River,  Va,,  to  Pamlico  Sound, N.  C,  waterway i, 261;  n,  1778 

Erie  Basin,  Buffalo,  N.  Y i,608;  vi,4185 

Evi-rett  Harbor,  Wash...  i,686;  vi,4485 

Falls  of  Ohio  River  at  Louisville,  Ky i,508;  v,8468 

Galveston  Harbor,  Tex i,884;  iv,2808 

Gowanus  Bay  channels.  New  York  Harbor,  N.  Y i,  168;  ii,  1464 

Grays  Harbor,  Wash i,678;  vi,4468 

Great  Lakes,  channels  in  connecting  waters  of _ . .  i,  569;  vi,  3947 

Gulfport,  Miss., channel  to  Ship  Island  Harbor i,855;  ni,2216 

Hay  Lake  Channel,  St  Marys  River,  Mich i,573;  vi,8969 

Horn  Island  Harbor,  Miss.. i,352;  in, 2211 

Hudson  River,  N.  Y i,171;  ii,1487 

Humboldt  Harbor  and  Bay,  Cal i,682;  vi,4287 

Elinois  and  Mississippi  Canal,  111.. i,546;  v,8810 

Indiana  Chute,  Fallsof  Ohio  River,  Louisville,  Ky i,  503;  v,  3468 

Kenosha  Harbor,  Wis i,534;  v,3706 

Kentucky  River,  Ky ^  i,  500;  v,  8868 

Keweenaw  Bay  to  Lake  Superior,  Mich.,  waterway i,  517;  v,  8598 

Lorain  Harbor,  Ohio. i, 594;  vi, 4054 

Michigan  City  outer  harbor,  Ind . i,  551;  v,  8875 

Milwaukee  Bay,  Wis.,  harbor  of  refuge i,  581;  v,  3695 

Mississippi  River,  improving  outlet  at  Pass  a  Loutre i,  365;  in,  2246 

Mississippi  River,  Head  of  Passes  to  Ohio  River i,  694;  vii,  4525 

Mississippi  River,  between  Missouri  and  Ohio  rivers i,  426;  iv,  2681 

Mississippi  River,  between  Missouri  River  and  St.  Paul i,  432;  iv,  2692 

Mississippi  River,  between  St.  Paul  and  Minneapolis i,  484;  iv,  2768 

Missouri  River,  below  Sioux  City,  Iowa i,695;  vn,4985 

Mobile  Harbor,  Ala i,344;  in,2161 

Monongahela  River,  W.  Va.  and  Pa i,  477, 478;  v,  8225, 8228 

Narrafl^ansett  Bay,  R.I i,102;  ii,1257 

New  Haven  Harbor,  Conn i,  128;  ii,  1338 

New  York  Harbor,  N.Y.,  Ambrose  Channel i,161;  n,1459 

New  York  Harbor.  N.  Y. ,  Gowanus  Bay  channels l,  163;  n,  1464 

Norfolk  Harbor,  Va. ,  to  Pamlico  Sound,  N.  C. ,  waterway i,  261 ;  ii,  1778 

Northern  and  Northwestern  Lakes,  channels  connecting i,  569;  vi,  8947 

Oakland  Harbor,  Cal 1,626;  vi,  4218 

Ocmulgee  River,  Ga i,301;  in,  1944 

Ohio  River,  Falls  of ,  at  Louisville,  Ky i,503;  v,8468 

Ohio  River,  movable  dams i,  478;  v,  8146 

Osage  River,  Mo i,  695;  vii,  4985, 4944, 4947 
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Continaing  contracts— Continued. 

Pamlico8ound,N.C.,  waterway  to  Norfolk  Harbor,  Va i,361;  n,1773 

Pasoagonla  River,  Miss --  i,3o2;  ui,2211 

Pass  a  Lontre,  Mississippi  River I,3d5;  iii,2346 

Patapsco  River,  Md i,331;  ii,1687 

Philadelphia  Harbor,  Pa 1,193;  ii,1566 

Plaqoemine  Bayon,  La i,369;  iii,2351 

Portage  Lake  harbor  of  refnge,  Mich 1,564;  v,S9K 

Portland  Harbor,  Me.,  including  Back  Cove 1,60;  u,1097 

Potomac  River,  below  Washingfton. D. C    ...  i,238;  ii,  1706 

Providence  River  and  Narragansett  Bay,  R.  I i,102:  ii,1257 

Racine  Harbor,  Wis i,533;  v,3703 

Red  Hook  Channel,  New  York  Harbor,  N.Y i,163;  n,1464 

Rockland  Harbor,  Me i,54;  11,1069 

Sabine  Pass,  Tex i,380;  ni,2276 

Sacramento  River, Cal i,629;  vi,4230 

St.  Joseph  Harbor,  Mich 1,552;  v,3879 

St. Marys  River, Mich., Hay  Lake  Channel i,573;  vi,3969 

Sandbeach  harbor  of  refuge,  Mich- i,578;  vi,3983 

San  Francisco  Harbor,  Cal  i,625;  vi,4215 

San  Pedro  Bay, Cal    i,621;  vi,4187 

Savannah  Harbor,  Qa i,292;  iii,1913 

Savannah  River.  Ga.,  between  Augusta  and  Savannah i,  294;  in,  1928 

Sheboygan  Harlx)r,  Wis  ...       1.530;  v, 3687 

Ship  channel  connecting  waters  of  the  Great  Lakes i,  569;  vi,  3^7 

Ship  Island  Harbor,  Miss. ,  channel  to  Gulfport .  i,  355;  in,  2216 

South  Chicago  Harbor,  111.  (see  Calumet  Harbor) i,  542;  v,  3788 

Superior  Harbor,  Wis i,  514;  v,  3554 

Superior  Lake  to  Keweenaw  Bav,  Mich.,  waterway i,517;  v,359» 

Tampa  Bay,  Fla ".. i,321;  m,2U2S 

Toledo  Harbor,  Ohio i,  589;  vi,  4022 

Tombifirbee  and  Warrior  rivers,  below  Tuscaloosa,  Ala i,  346;  in,  2177 

Union  River,  Me i,49;  u,  1081 

Vicksburg  Harbor,  Miss 1,408;  iv,§534 

Warrior  Kiver,  Ala., below  Tuscaloosa i,346;  ui,2177 

Warrior  River,  Ala. ,  from  Tuscaloosa  to  Daniels  Creek i,  346;  ui,  2167 

White  River  (upper).  Ark 1,419;  nr,2596 

Willamette  River,  above  Portland,  Oreg i,667;  vi,4347 

Wilmington  Harbor.  Del i,208;  ii,  1636 

Winyah  Bay,  S.  C i,281;  m,1851 

Yamhill  River,  Oreg i,667;  vi,4347 

Yaquma  Bay,  Oreg 1,646;  vi,4291 

Yazoo  River,  Miss.,  at  the  mouth    i, 408;  iv,  2524 

Contracts,  continuing.    See  Continuing  contracts. 

Cooper  Creek,  N.  J.,  improvement  of 1,199;  n,1580 

Coosa  River,  Ga.,  and  Ala. : 

Improvement  above  East  Tenn. ,  Va.  and  Ga.  R.  R.  Bridge i,  341 ;    in,  2137 

Improvement  below  East  Tenn. ,  Va .  and  Gte.  R.  R.  Bridge i,  343;  ni,  2143 

Operating  and  care  of  locks  and  dams i,343;  in,  2145 

Coos  Bay,  Harbor,  and  River,  Oreg. : 

Dredging  harbor i,642;  vi,4280 

Improvement  of  entrance  to  bay  and  harbor i,  640;  vi,  4274 

Improvement  of  river i,  644;  vi,  4283 

Copper  Harbor,  Mich.,  examination,  plan,  and  estimate  for  improve- 
ment  1,522;  V, 3686,3641 

Coquille  River,  Oreg. : 

Improvement  below  Cogullle i,636;  vi,4266 

Improvement  between  Cociuille  and  Myrtle  Point i,  638;  vi,  4271 

Core  Sound,  N.  C,  examination  of  waterway  from  South  Mills  to  and 

including  Beaufort  and  Ocracoke  inlets 1,265,277 

Corporations,  occupancy  of  public  structures  by i,  40;  vui,  5085 

Corps  of  Engineers: 

Changes  in  personnel i,3 

Laws  of  Fifty-sixth  Congress,  first  session,  affectingthe vm,  5459 

Number  and  distribution  of  officers i,8,4 

Officers  detached  .. . i,4 

Officers  on  duty  in  office  of  the  Chief  of  Engineers i,728 

Coscob  Harbor,  Conn.,  improvement  of 1,138;  u,1349 

Cottage  City,  Mass.,  examination  at 1,111;  ii,1293 

Cotuit  Harbor,  Mass.,  examination  of i,lll;  u,1287 
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CoQrtableanBayoQ,  La.,improyementof i,871;  iii,2259 

Cowlitz  River,  wash.,  improvement  of i,674;  vi,4366 

Crescent  Bay  and  City,  CaL,  examination  of  harbor i,  684;  vi,  4262 

Croatan  Sound,  N.  C: 

Examination  of  waterway  from  South  Mills  to  and  including  Beau- 
fort and  Ocracoke  inlets  . 1,265,277 

Improvementof  waterway  to  Norfolk,  Va. ,  via  Pasquotank  River,  i,  861 ;  ii,  1773 

Crockett,  David  (harge) ,  removal  of  wreck  of i,  166;  ii,  1472 

Crooked  HiVer,  Fla.    See  Carrabelie  Bar  and  Harbor  and  Ocklockonnee 
River. 

Crooked  Slough,  111.,  examination  for  dam  across i,  434;  iv,  2759 

Crystal  River,  Fla. ,  examination  and  survey i,  327;  in,  2074, 2078 

Cumberland  River,  Tenn.  and  Ky.: 

Bridges  across,  report  on  Congressional  bill  providing  for  construe- 

tionof 1,40;  VIII, 5103 

Gauging  (see  Mississippi  River). i,412;  iv,2540 

Improvement  above  Nashville,  Tenn i,456;  iv,2896 

Improvement  below  Nashville,  Tenn i, 454;  iv, 2891 

Cumberland  Sound,  Ga.  and  Fla. : 

Defenses  of 1,25,917 

Improvementof i,304;  iii,1956 

Cummings,'  William  (canal  boat) ,  removal  of  wreck  of i,  206;  ii,  1588 

Current  River,  Ark.  and  Mo.: 

Examination  between  Crooked  and  Current  creeks,  Mo i,  424;  rv,  2614 

Improvementof 1,422;  iv,2608 

Currituck  Sound,  N.  C. ,  improvement  of  wiiterway  via . .  _ i,  262;  ii,  1778 

Curtis  Bay.  Baltimore,  Md.: 

Harbor  lines i,40;  ii,1697 

Improvement  of  channel  to i,233;  ii,1692 

Cut-oflf,  Apalachicola  River,  Fla.,  improvement  of i,  330;  in,  2095 

Cu3rahoga  River,  Ohio.    See  Cleveland  Harbor. 

C2/p/ier  (lighter),  removal  of  wreck  of 1,306;  iii,  1961 

Cypress  Bayou,  Tex.  and  La. ,  improvement  of i,  401;  iv,  2502 

J>. 

Daisy  (canal  boat),  removal  of  wreck  of i,166;  ii,  1473 

Dams.    See  Canals  and  Waterways. 

Darien  Harbor,  Ga.,  improvement  of i,297;  iii,1935 

Davis  Island  Dam.  Ohio  River,  Pa. ,  operating  and  care  i,  473;  v,  3140 

Deals  Island,  Md.,  removal  of  vnreck  at i,229;  ii,1661 

D6bris,  mining,  in  California 1,696;  viii,5007 

Deep  Creek  Branch,  Elizabeth  River,  Va,,  improvement  of  waterway 

via 1,261;  ii,1773 

Deep  River,  Wash.,  bridge  across i,699 

Defenses,  seacoast.    See  Fortifications. 

Delanco,  N.  J.,  bridge  across  Rancocas  Creek  or  River i,701 

Delaware  Bay  and  River,  N.  J.,  Pa.,  and  Del.: 

Defensesof  1,6,20,35,842 

Delaware  Breakwater,  construction  of i,196;  ii,1575 

Harbor  of  refuge  in  bay,  construction  of i,  197;  ii,  1576 

Ice  harbor  at  Marcnshook,  Pa. ,  improvement  of i,  195;  ii,  1574 

Improvement  of  river i,  189;  ii,  1557 

Philadelphia  and  Camden  Harbor,  improvement  of i,  193;  ii,  1566 

Pier  near  Lewes,  Del.,  construction  of  ... : i,  196;  ii,  1574 

i4an  and  estimate  for  improvement  below  Christian  street,  Philadel- 

Wjhia 1,207;  11,1615 
aterway  to  Chincoteague  Bay,  Va.,  improvement  of i,  217;  ii,  1642 

Wrecks,  removal  of 1,206;  ii,1587 

Delaware  Breakwater,  Del. ,  construction  of i,  196;  ii,  1575 

Delaware,  Fort,  Del.,  defenses  at.    See  Delaware  River. 

Delta   Point,  Mississippi   River,  La.  {see   Mississippi   River   Conmiis- 

sion) 1,694;  vii,4525 

DennisCreek,N.  J.,  removal  of  wreck  in  ..  i,  206;  ii,  1589 

Departments.  Executive,  Washington,  D.  C,  telegraph  line  connecting 

(«ee  Public  buildings  and  grounds) i,  710;  viii,  5227, 5262 

Departments,  military,  reconnaissances  and  explorations  in i,  718;  vin,  5445 

Depot,  Engineer,  Willets  Point,  N.  Y 1,37,1052 

Derelicts.    See  Wrecks. 

Deschutes  River,  Wash.  («ec  Olympia  Harbor) 1,688;  vi,4481 
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Des  Moines  Rapids  Canal  and  Dry  Dock,  MisfdSBippi  Biyer,  operating  and 

care. i,438;  iv,2744 

Des  Plaines  Biver,  111.,  snrvey  for  extension  of  navigation  to  Lake  Michi- 
gan ... 1,549;  v,8855 

Deterioration  of  river  and  harbor  works i,40;  vui,5(F71 

Detroit  River,  Mich.: 

Examination  of  channel  west  of  Grosselsle i,587 

Improvement  of i,  584;  vi,  3997 

Improvement  of  channels  in  waters  connecting  Great  Lakes  . .  i,  569;  vi,  3947 

Snrvey  from  Detroit  to  Lake  Erie i,587;  vi,4015 

Diamond  Reef,  East  Biver,  N.  T. : 

Examination  and  snrvey i,160;  11,1435,1439 

Improvement  of i,152;  u,  1403 

Dickinson  BayoQ,  Tex.,  examination  and  snrvey i,895;  iv,2396,2399 

Disappearing  carriages 1,7 

Dismal  Swamp  Canal,  Va.  and  N.  C: 

Examination  of  waterway  from  Sonth  Mills,  N.  C,  to  and  including 

Beanfort  and  Ocracoke  inlets 1,265,277 

Improvement  of  waterway  via i,261;  n,  1773 

District  of  Columbia.    See  Washington. 

Dividing  Creek.  Md.  (see  La  Trappe  Biver) 1,232;  n,1648 

Divisions,  engineer i,44 

Divisions,  military,  reconnaissances  and  explorations  in i,  718;  vm,  5445 

Doboy  Bar,  Gkt.,  improvement  of. ..' i,297;  lu,  1933 

Dodson,  Frank  (canal  boat) .  removal  of  wreck  of i,  206;  ii,  1589 

Doe,  Nellie  (schooner) ,  removal  of  wreck  of i,  110;  n,  1281 

Dog  Island,  St  Georges  Sonnd,  Fla. ,  harbor  lines i,  40;  ui,  2158 

Double  Bayou,  Tex.,  improvement  of,  including  mouths  of  adjacent 

streams. i,391;  it,2334 

Drayton,  ^.Dak.,  bridge  across  Bed  River  of  the  North i,697 

Dredge  boats: 

For  Mississippi  Biver  and  other  waters i, 41, 366;  ui,2246 

For  works  in  Florida,  construction  of   i,315;  ui,  19© 

For  works  on  Texas  coast,  procurement  of i,391;  iv,2334 

Sale  of ,  when  not  needed i,44 

Duck  Creek  (Smyrna  Biver),  Del.: 

Elxamination  of i,231 

Improvement  of i,212;  u,1635 

Duck  Island  Harbor,  Conn.,  construction  of  harbor  of  refuge i,  122;  ii,  1331 

Duluth  Canal,  Minn,  (see  Duluth  Harbor) i,514;  v,3554 

Duluth  Harbor,  Minn.: 

Harbor  lines i,40;  v,3643 

Improvement  of i,  514;  v,  3554 

Improvement  of  channels  in  waters  connecting  Great  Lakes.  _ .  i,  569;  vi,  3947 
Dunkirk  Harbor,  N.  Y.: 

Examination  and  survey i,611;  vi,  4148, 4150 

Improvement  of i,605;  vi,4108 

Duwamish  Biver,  Wash.: 

Bridge  across 1,700 

Improvement  of  (see  Puget  Sound) : i,681;  vi.4477 

Duxbury  Harbor,  Mass.,  improvement  of i,89;  uild09 

Dynamite  batteries i,10,35 

E. 

Eads,  James  B.,  improvement  of  South  Pass,  Mississippi  Biver,  by  repre- 

sentativesof 1,41,360;  in, 22^ 

East  (Ambrose)  Channel,  New  York  Harbor,  N.  Y.,  improvement  of.  i,  161;  n,  1459 

East  Bay  Bayou,  Tex. ,  examination  and  survey i,  394;  iv,  2379, 2381 

East  Channel,  New  York  Harbor,  N .  Y. ,  improvement  of i,  161 ;  u,  1459 

East  Chester  Oeek,  N.  Y. ,  improvement  of i,  145;  u,  1387 

Eastern  Bay,  Md. ,  examination  and  survey  of  Claiborne  Harbor .  i,  230;  ii,  1677-,  1680 

Eastern  Branch,  Elizabeth  Biver,  Va.  (see  Norfolk  Harbor) i,255;  n,1763 

East  Pass,  Carrabelle  Harbor,  Fla.,  examination,  plan,  and  estimate  for 

improvement. i, 343;  m, 2152, 2157 

East  Biver,  Ga.    See  Brunswick  Harbor. 
East  Biver,  N.  Y.: 

Bridge  No.  8,  at  New  York  aty i,700 

Examination  and  survey  of  Diamond  and  Coentiee  reefs.,  i,  160;  li,  1435, 1439 
Harborlines i, 40;  n,  1455, 1457 
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East  River.  N.  Y.— Continued. 

Improyement  of i,152;  u,1403 

Improyeinent  of  Wallaboat  Channel i,156;  ii,1418 

Wreck  in,  removal  of n,1422 

Echo  Bay,  New  Bochelle,  N.  Y.,  examination,  plan,  and  es^mate  for 

improvement i,160;  11,1428,1429 

Ecorse  Township,  Mich.: 

Bridge  of,  across  Ronge  River  at  Dix  avonne 1,702 

Bridge  of ,  across  Ronge  River  at  Fort  street i,700 

EdentonBay,  N.  C, improvement  of 1,268;  n,1780 

Elgin,  Ark,  removal  of  wreck  in  Black  River i,424;  iv,2613 

Elizabeth  River,  N.  J.,  improvement  of i,179;  ii,1508 

Elizabeth  River,  Va.: 

Eixamination  at  vicinity  of  pier  of  Southern  Railway  Company,  Nor- 
folk         1,266 

Harbor  lines  at  Norfolk i,40;  n,1791 

Improvenient  of  Norfolk  Harbor  and  its  approaches i,  255;  ii,  1763 

Improvement  of  waterway  to  Albemarle  Sonnd,  N.  C,  via  Corritnck 

Sound 1,262;  H,1778 

Improvement  of  waterway  to  sounds  of  North  Carolina,  via  Pasquo- 

tankRiver _.  i,261;  il,1778 

Improvement  of  Western  Branch i,  256;  ii,  1765 

Removal  of  wrecked  cars  from  Sewall  Point  Channel  . . '. i,  264;  ii,  1784 

Removal  of  wreck  in  Southern  Branch i,  264;  ii,  1783 

Elkpoint,  S.  Dak.  («ee  Missouri  River) 1,444;  iv,2859 

Elk  River,  Md,  examination  and  survey i,230;  11,1665,1668 

Elk  River,  Tenn.  and  Ala. : 

Improvement  of i,467;  v,2952 

Surveyor i,469;  v,8077 

Elk  River,  W.  Va.: 

Examination  up  to  Sutton i,508;  y,8892 

Improvement  of : i,493;  v,3837 

Ellen  Maria  (schooner),  removal  of  wreck  of -    i,77;  ii,1169 

Elliott,  John  W,  (sloop),  removal  of  wreck  of 1,206;  n,1588 

Embankments -  1,11,35 

Employees,  injured ,  recommendation  regarding  aid  to i,44 

Endicott  Board,  the .     ..  i,5 

Engineer  Depot,  Willets  Point,  N.  Y 1,87,1052 

Engineer  divisions  ..   —        i,44 

Engineer  officers,  civilian  assistants  to  certain i,35 

Engineers,  Battalion  of 1,86,1050 

Engineers,  Chief  of ,  officers  on  duty  in  office  of  the i,723 

Engineer  School,  Fort  Totten,  N.  Y 1,86,88,1047 

Engineers,  Corps  of: 

Changes  in  personnel i,3 

Laws  of  Fifty-sixth  Congress,  first  session,  affecting  the vm,  5459 

Number  and  distribution  of  officers i,8,4 

Officers  detached  .... i,4 

Officersondatyinofficeof  the  Chief  of  Engineers i,728 

Engineers,  The  Board  of 1,6,6,727 

Engineer  troops,  equipment  of 1,85,88 

Equipmentof  engineer  troops 1,85,88 

Erie  Basin,  Buffalo.  N.  Y.: 

Examination  of  Lake  Erie  entrance  to i,611 

Improvement  of  Buffalo  entrance  to i,608;  vi,4135 

Erie  Canal,  N.  Y. ,  preservation  of  bench  marks  along i,  715;  vin,  5402 

Erie  Harbor,  Pa.  : 

Improvement  of 1,604;  vi,4099 

Water  levels i,715;  vm,5402 

Erie  Lake: 

See  also  Northern  and  Northwestern  Lakes. 

Breakwater  construction  at  harborson yi,4084 

Removal  of  wrecks  . i,608;  vi,  4094, 4095, 4096 

Water  levels i,716;  viii, 5819, 5402 

Escambia  Coimty,  Ala.,  bridges  of i,697 

Escambia  River,  Fla.,  improvement  of 1,839;  iii,2129 

Escanaba.  Mich.,  water  levels _ i,715;  ym,5402 

Esopus  Creek,  N.  Y.    See  Saugerties  Harbor. 

Eesex  River,  Mass.,  improvement  of --. i,72;  n,1159 
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EBtherville-Minim  Creek  Canal,  S.  C: 

Examination,  plans,  and  estimates  for  extension  of,  to  Alligator  Creek 

or  Biver --. i,291;  in,  18^18^ 

Improvement  of  rsee  Suitee  Biver) i,  283;  m,  1856 

Estimates  of  appropriations  required: 

Fortifications 1,35 

Biver  and  harbor  examinations,  surveys,  etc i,  698 

Biver  and  harbor  improvements '     i,39 

Enreka  Slough,  Cal.,  bridge  across i,  701 

Evansville,  Ind.  (i»ee  Ohio  River) i,469;  v,3085 

Everett  Harbor,  Wash.,  improvement  of i,686;  vi,4485 

Examinations,  estimate  of jtppropriation  for i,693 

Executive  Departments,  Washington,  D.  C,  telegraph  line  connecting 

{see  Public  buildings  and  grounds) i,  710;  vm,  5227, 5263 

Executive    Mansion,   Washington,   D.   C.    (see   Public    buildings    and 

grounds) l,710;  viu,5227 

Exeter  Biver,  N.  H.,  improvement  of i,67;  n,  1149 

EiXpiorations  and  reconnaissances  in   military   divisions   and   depart- 
ments  1,718;  vm,5445 


Fairbanks^  R,  G,  (canal  boat) ,  removal  of  wreck  of i,  187;  ii,  1516 

Fairhaven  Harbor,  Mass.    See  New  Bedford. 

Fairport  Harbor,  Ohio,  improvement  of i,598;  vi,4070 

Fairy  Lake,  Tex.  and  La.  (»ee  Cypress  Bayou) 1,401;  iv,2502 

Falia,  Bogue,  La.,  improvement  of i,361;  in.  2340 

Fall  River  Harbor,  Mass.: 

Harbor  lines  in  Mount  Hope  Bay i,40;  u,  1311 

Improvement  of i,104;  ii,1263 

Falls  of  Ohio  River,  Louisville,  Ky.: 

Improvement  of,  including  Indiana  Chute i,  503;  v,  3463 

Operating  and  care  of  Louisville  and  Portland  Canal i,  506;  v,  3483 

Farrell  (tugboat),  removal  of  wreck  of i,  167;  n,  1475 

Fayetteville,  N.  C ,  examination  of  Cape  Fear  River  from  Wilmington  to.       i,  277 
Feather  River,  Cal. : 

Improvementof i,628;  vi.4227 

Improvement  of,  by  California  Debris  Commission i,  696;  viu.  5007 

Femandina,  Fla.^mprovement  of  waterway  to  Savannah,  Ga i,  303;  lu,  1953 

Filtration  plant,  Washington  Aqueduct,  D.C i,  709;  vni,  5224 

Finegan  Slough,  San  Joaquin  River,  Cal. ,  examination  for  closure  of i,  634 

Fire  Island  InletjN.Y.,  examinations  of 1,160,161;  u,1443 

Fishers  Island,  N.  Y. ,  defenses  at.    See  Long  Island  Sound. 
Fishing  Creek,  N.C.: 

Bridge  across i,697 

Improvementof i,266;  in,1796 

Five-mile  River  Harbor.  Conn. ,  improvement  of i,  135;  n,  1346 

Flag  Lake  and  River,  Wis.  {see  Portwing  Harbor) i,  521 ;  v,  8630, 3638 

Flathead  River,  Mont. ,  improvement  of i,  692;  vi,  4501 

Fleming  Park,  Pa.,  bridge  across  Ohio  River i,701 

Flint  River,  Qa.,  improvement  of i,332;  m,2101 

Florida: 

Construction  of  dredge  and  snag  boat i,315;  ui.  1985 

Defenses  of  east  coast 1,6,25,923 

Removal  of  water  hyacinth I,315;  ui,  1985 

Floyd,  Sergt.  Charles,  monument  to 1,722;  vni.5455 

Flushing  Bay,  N.  Y. ,  improvement  of i,151;  n,1401 

Flynns  Knoll,  New  York  Harbor,  N.  Y.,  removal  of  wreck i,  166;  n,  1473 

Forked  Deer  River,  Tenn.,  improvement  of i,  453;  iv, 2889 

Fort  Benton.  Mont,  (see  Missouri  River) 1,444;  iv,2859 

Fort  Caswe  1,  N.  C,  defenses  at.    See  Wilmington. 
Fort  Delaware,  Del. ,  defenses  at.    See  Delaware  River. 
Fortifications: 

Board  of  Ordnance  and  Fortification i,6 

Board  on  Fortifications  and  other  Defenses  (Ehidicott  Board) i.  5 

Board  on  Torpedo  System  .. i,5,731 

Dynamite  batteries 1,10.35 

Emi)loyees,  injured,  recommendation  regarding  aid  to i,44 

Engineer  divisions i,44 

Estimates  of  appropriations  required i,  35 
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Fortifications—Ckmtinned. 

General  statemen t  and  progress  of  work 1,6 

Gtin  and  mortar  batteries i,6,7,35 

Insolar  possessions 1,6,10,35 

Preservation  and  repair  of 1,11,35,38 

Projects 1,6 

Range  and  position  finders i,10,35 

Seawalls  and  embankments i,ll,35 

Sites 1,12,35 

Submarine  mines 1,12,35,37 

Supplies  for  seacoast  defenses i,  11, 35, 37 

The  Board  of  Engineers ...  1,5,6,727 

Fort  Monroe,  Va.,  defenses  at.    See  Hampton  Roads. 

Fort  Morgan,  Ala. ,  examination  of  bar  below,  in  Mobile  Harbor i,  360 

Fort  Pierre,  S.  Dak.  (»ee  Missouri  River) i,444;  iv,2859 

Fort  Point  Channel,  Boston  Harbor,  Mass.: 

Broadway  Bridee,  across i,701 

Improvement  of i,81;  ii,1194 

Fort  San  Jacinto,  Galveston  Harbor,  Tex. ,  harbor  lines  at i,  40;  iv,  2475 

Fort  Schuyler,  N.  Y.,  defenses  at.    See  New  York  Harbor. 

Fort  Small  wood,  Md.,  defenses  at.    See  Baltimore  Harbor. 

Fort Totten,  N.  Y.,poetof 1,36,38,1045 

Fort  Wadsworth,  N.  Y. ,  defenses  at.    See  New  York  Harbor. 

Fort  Washakie,  Wyo. ,  road  to  Buffalo  Fork,  Snake  River i,  721 ;  viii,  5453 

Fox  River,  Wis.: 

Examination  and  survey  of  Green  Bay  Harbor i,  538;  v,  3747, 3750 

Improvement  of '. i,536;  v,3712 

Improvement  of  Green  Bay  Harbor i,524;  v,3657 

Operating  and  care  of  locks  and  dams i,537;  v,372l 

Frankford  Creek,  Pa.,  bridge  obstructing i,703 

Frankfort  Harbor,  Mich. ,  Improvement  of i,  565;  v,  3925 

Frankfort,  Mo. ,  removal  of  wreck  in  Marsh  River i,  62;  ii,  1100 

French  Broad  River,  Tenn.: 

Improvement  of i,463;  v,2944 

Surveyof i, 468;  v, 3018 

Friend.  Lottie  K,   (schooner),  removal  of  wreck   of,  from    Delaware 

Bay 1,206;  li,  1587 

Fulton,  Ark.: 

Improvement  of  Red  River  above i,  401;  iv,  2480 

Improvement  of  Red  River  below i,398;  iv,2480 

G. 

Oalena  River,  111.,  operating  and  care  of  lock  and  dam i,  433;  iv,  2752 

Galveston  and  Brazos  Canal,  Tex.  (see  Oyster  Creek) i,  396;  iv,  2418, 2421 

Galveston  Bay  and  Harbor,  Tex.: 

Deepening  channel  from  Galveston  to  Texas  City i,  386;  iv,  2326 

Defenses  of 1,6,29,958 

Examination  of  bay i,398 

Examination  of  inner  harbor i,398 

Harbor  lines  at  Fort  San  Jacinto i,40;  iv,2475 

Improvement      of      West      Bay      and      mouths      of      adjacent 

streams 1,389,391;  iv,  2331, 2334 

Improvement  of  harbor i,384;  iv,2308 

Improvement  of    ship    channel    and    Buffalo    Bayou    to    Hous- 
ton     -  1,386;  IV,  2325, 2327, 2330 

Removal  of  wreck  in  harbor i,394;  iv,2341 

Surveyof i,394;  iv,2309 

Oardiners  Point,  N.  Y. ,  defenses  at.   See  Long  Island  Sound. 

Qasconade   River,    Mo.,    improvement   by    Missouri    River   Commis- 
sion     1,696;  VII,  4935, 4946, 4948 

Gauging: 

Columbia  River,  Oreg.  and  Wash i,675;  vi,4368 

Mississippi  River  and  tributaries i,412;  iv,2540 

Mississippi  River  at  St.  Paul,  Minn i,441;  iv,2821 

Northern  and  Northwestern  Lakes i,  715;  viii,  5319, 5402 

Qauley  River,  W.  Va. ,  improvement  of i,494;  v,3340 

G^ney  Channel,  New  York  Harbor,  N.  Y. : 

Improvement  of i,161;  ii,1459 

Removal  of  wrecks .  1,166,167;  11,1471,1475 
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G^ene8ee  River,  N.Y.  («ce  Charlotte  Harbor) i,612;  vi,4168 

George  Lalie,  St.  Johns  River,  Fla.  («ee  Volnsia Bar) i,310;  m,19:8 

Georges  River,  Me.,  improvement  of i,57;  n,  1098 

Georgetown,  D.  C.    5ffe  Washington. 
Georgetown  Harbor,  S.  C. : 

Examination  and  snrvey  of  Sampit  River i,  291 ;  m,  1883, 1887, 18Se 

Improvement  of  {see  also  Winyah  Bay) i,  280, 281 ;  m,  1850, 1851 

G^rgia,  defenses  of  coast  of 1,6,25,917 

G^eorgiana  Slough,  Sacramento  River,  Cal.,  bridge  at  Walnnt  Grove i,  699 

Gtottysborg,  Pa.,  memorial  tablet  to  Abraham  Lincoln  {see  Public  build- 
ings and  grounds) 1,710;  VTii,5^7 

Oettysburgh  (canal  boat) ,  removal  of  wreck  of i,  159;  n,  1421 

GiZ/an.  James  (canal  boat),  removal  of  wreck  of i,206;  ii,  1589 

Glencove  Harbor,  N.  Y.,  improvement  of  i,150;  ii,1399 

Gloucester  Harbor,  Mass.,  improvement  of i,  74;  u,  1164 

Goat  Island  Ledge,  Portsmouth  Harbor,  N.  H.  {see  Pull-and-be-damned 

Point) 1,77;  n,  1170 

Golconda,  111.  (see  Ohio  River) i,469;  v,30^ 

Gt>lden  Gate,  San  Francisco  Bay,  Cal.,  examination,  plan,  and  estimate 

for  improvement  of  channel  to  Karquines  Strait i,  684;  vi,  4258, 4260 

Gkxihen  Creek,  N.  J.,  improvement  of i,204;  u,  1585 

(Josport  Harbor,  N.  H.  (see  Isles  of  Shoals) i,77;  11,1172,1175 

Government  Printing  Office,  Washington,  D.  C.  {see  Public  buildings  and 

grounds) i,  710,  vm,  5227 

Gxjvemors  Island,  New  York  Harbor,  N.  Y.,  removal  of  vrreck  below 

Castle  Williams i,  166;  u,  1473 

Gowanus  Bay,  Canal,  and  Creek,  N.  Y.: 

Bay  Ridge,  Red  Hook,  and  Buttermilk  channels,  improvement  of.  i,  168;  u,  1 464 

Gowanus  Canal  (see  Gowanus  Bay) i,  168;  ii,  140* 

Gowanus  Creek  Channel,  improvement  of 1. 165;  u,  1469 

Grande,  Boca,  Fla.,   examination,   plan,    and   estimate   for   improve- 

^   ment i,  827;  m,  2048, 2053 

Grand  Ecore,  La. ,  bridge  across  Red  River i,698 

Grand  Haven  Harbor,  Mich.,  improvement  of i,557;  v,88te 

Grand  Lake,  La.  {see  Mermentau  River) i.  374;  in,  2264 

Grand  Marais,  Mich. ,  improvement  of  harbor  of  refuge i,  520;  v,  3610 

Grand  Marais,  Minn. ,  improvement  of  harbor i,  518;  v,  3547 

Grand  Rapids  Lock  and  Dam,  Wabash  River i,508;  v,3496 

Grand  River,  La.,  improvement  of i,369;  iii,2251 

Grand  River,  Mich.: 

Improvement  of 1,558;  v,8899 

Improvement  of  Grand  Haven  Harbor i,557;  v.S^ 

Grand  River,  Ohio  {see  Fairport  Harbor) 1,598;  vi,4070 

Grasse  River,  N.  Y.,  examination  of 1,619 

Orasse,  Sylvia  de  (steamer)  wreck  of  {see  Columbia  River,  below  Tongue 

Point) 1.670;  vi,4360 

Grays  Harbor,  Wash.,  improvement  of,  including  bar  entrance . . .  i,  678;  vi,  4468 
Great  Kanawha  River,  W.  Va.  {see  Kanawha): 

Bridges  across,  report  on  Congressional  bill  providing  for  construc- 
tion of 1, 40,  vm,  6103 

Improvement  of i,490;  v,3322 

Operating  and  care  of  locks  and  dams i,492;  v,3325 

Great  Lakes: 

Defenses  of 1,30.973 

Improvement  of  channels  in  waters  connecting i,  560;  vi,  3947 

Preservation  of  bench  marks  along  Erie  Canal,  N.  Y i,  715;  vni,  5405 

Surveys  and  charts . i,711;  viu,5317 

Water  levels i,  715;  vm,  5319,5*02 

Great  Pedee  River,  S.  C: 

Examination  of i,293 

Improvement  of 1,279;  ni,lS47 

Great  Salt  Pond,  Block  Island,  R,  I. ,  improvement  of i,  109;  ii,  1276 

Great  Sodus  Bay,  N.  Y. ,  improvement  of  harbor i,  614 ;  vi,  4166 

Great  South  Bay,  N.  Y.,  examinations  from  Fire  Island  Inlet  to  Pat- 

chogue 1,160,161;  n,1448 

Green  Bay  Harbor,  Fox  River,  Wis.: 

Examination  and  survey i,538;  v,3747,3750 

Improvement  of i,  524;  v,  3657 

Green  Bay,  Mich. ,  water  levels  at  Escanaba 1, 715;  vm,  5408 

Green  Jacket  Shoal,  Providence  River,  R.  I.,  removal  of i,  108;  u,  1260 
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Greenleaf  Bend,  Miflsissippi  River,  111.: 

Examination    and    soryey    for     preventing     break     into    Cache 

River i,431;  iv,2e72,2674 

Prevention  of  break  into  Cache  River i,429;  iv,2666 

Green  River,  Ky.: 

Examination,  plan,  and  estimate  for  improvement i,  512;  v,  3543 

Improvement  above  month  of  Bis  Barren  River  (Lock  Na  5) . .  i,  510;  v,  8501 

Operating  and  care  of  locks  and  dams 1,511;  v,3516 

Reconstrnction  of  Lock  No.  2,  at  Rnmsey i,509;  v,8501 

Greenville  Harbor,  Miss,  (see  Miasissippi  River  Commission) i,  6d4;  vn,  4525 

Greenville,  N.  J.,  harbor  lines  at  Jersey  Flats,  New  York  Harbor,  oppo- 
site    1,40;  11,1475 

Greenwich  Harbor,  Conn.,  improvement  of i,140;  ii,1350 

Grosse  Me,  Mich.    See  Detroit  River. 

Grounds,  public  buildings  and,  District  of  Columbia i,  710;  viii,  5227 

Gulf  port.  Miss. ,  improvement  of  channel  to  Ship  Island  Harbor. . .  i,  355;  in,  2216 

Gulf  States: 

Removal  of  water  hyacinth  from  Florida  waters i,  315;  in,  1985 

Removal  of  water  hyacinth  from  waters  of  Louisiana i,  377;  in,  2270 

Gun  batteries 1,6,7,36 

Guyandot  River,  W.  Va.: 

Bridges  across i,700 

Examination  of i,503;  v,3396 

Improvement  of i,495;  v,3343 

Guyandot  Valley  Railway  Company,  bridgeof i,700 

H. 

Hackensack  City  and  River,  N.  J.: 

Bridgeof  city  . ., 1,700 

Bridge  of  the  Morris  and  Eaaex  Railroad  Company i,  701 

Hagan^  John  (barge),  removal  of  wreck  of * i,254;  ii,  1738 

Hahnemann,     Samuel,    monument    to     (nee    Public    buildings    and 

grounds) i,  710;  viil,  5227, 5265 

Halh  Richard  (schooner) ,  removal  of  wreck  of i,  159;  ii,  1421 

Hampton  Creek,  Va.,  removal  of  wreck i,264;  n,1784 

Hampton  RcMids,  Va. : 

Defensesof 1,6,11,23,886 

Defenses  of  entrance  to  Chesapeake  Bay  at  Cape  Henry i,6 

Examination  and  survey  at  Middle  Ground  Bar  . : l,  265;  n,  1785, 178& 

Harbor  lines,  establishment  of i,40 

Baltimore  Harbor,  Md 1,40;  11,1693,1697 

Boston  harbor,  Mass t i,40;  Ii,l225 

Buffalo  Harbor,  N.  Y i,40;  vi,4156 

Cambridge,  Mass 1,40;  il,1225 

Charles  River,  Mass   l,40;  n,1225 

Curtis  Bay,  Baltimore  Harbor,  Md 1,40;  ii,1697 

Doff  Island,  St.  Georges  Sound,  Fla i,40;  in,2158 

DuTuth  Harbor,Minn I,40;  v,3642 

East  River,  N.  Y i,40;  11,1455,1457 

Elizabeth  River,  Va i,40;  n,1791 

Fall  River  Harbor,  Mass i,  40;  n,  1311 

FortSan  Jacinto,  Galveston  Harbor,  Tex.. i,40;  iv,2475 

Galveston  Harbor,  Tex i,40;  iv,2475 

Greenville,  N.  J i,40;  ii,1475 

Hillsboro  River,  Fla i,40;  in,  2084 

Honolulu  Harbor,  Hawaiian  Islands i,40;  vin,5095 

James  River,  Va i,  40;  n,  1761 

Jersey  Flats,  Upper  New  York  Bay,  N.  Y i,40;  ii,1475 

Kenosha  Harbor,  Wis i,40;  v,3776 

Laporte,Tex l,40;  iv,2476 

Mount  Hope  Bay,  Mass i,40;  ii,1311 

Neuse  River,  N.C i,40;  m,1837 

Newborn  Harbor, N.C i,40;  Iii,ia37 

New  Haven  Harbor,  Conn i,40;  n,1366 

New  London  Harbor,  Conn l,40;  ii,1363 

New  York  Harbor,  N.  Y I,40;  11,1455,1457,1475 

Niagara  River,  N.Y i,  40;  vi,  4156, 4159 

Norfolk  Harbor,  Va I,40;  il,1791 

North  Tonawanda,  N.  Y i,40;  vi,4159 

Patapsco  River,  Md i,40;  n,  1693,1697 
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Harbor  lines,  eBtablishment  of— Ck>xitinned. 

Portland,  Oreg i,40;  vi,4456 

Richmond  Harbor,  Va i,40:  n,1761 

Rockland  Harbor,  Me i,40;  ii,1138 

St.  Georges  Sound,  Fla i,40;  ni,2138 

San  Jacinto  Bay,  Tex i,40;  iv,S4:« 

San  Jacinto,  Fort,  Oalveston  Harbor,  Tex i,40;  iv,2475 

Stamford  Harbor,  Conn i,40;  u,1368 

Superior  Harbor,  Wis i,40;  v,3S42 

Tampa  Harbor.  Fla i,40;  in,2064 

Thames  River,  Conn i,40;  ii,1363 

Tonawanda  (North),  N.  Y i,40;  vi.415» 

Trent  River,  N.  C i,40;  iii,1837 

Upper  New  York  Bay,  N.  Y i,40;  u,1475 

Willamette  River,  Ore^ i,40;  vi,4456 

Harbors  and  rivers.    See  Riyers  and  harbors. 
Harlem  River,  N.  Y.: 

Improvement  of i,158;  n,1406 

Removal  of  wreck  at  Mott  Haven i,  159;  n,  1421 

Harlowe  Creek  or  River,  N.  C,  improvement  of  waterway  via  —  i,  270;  in,  1806 

Harrisonville  Harbor,  111.,  examination  of i,481 

Hartford,  Conn. ,  improvement  of  Connecticut  River  below i,  119;  ii.  132s 

HatSlough,  Wash.  («eePnget  Sound) i,681;  vi,44n 

Hatteras,  Cape,  N.  C. ,  harbor  of  refuge  (see  Cape  Lookont) i,  276;  ni,  1S29 

Havre  de  Grace.  Md.: 

Examination  of  harbor i,  281 

Improvement  of  Susquehanna  River  above  and  below i,  218;  ii,  1642 

Hawaiian  Islands: 

Defensesfor i,6 

Defenses  for  Pearl  and  Honolulu  harbors i,  6, 7 

Harbor  lines  in  Honolulu  Harbor i,40;  vni,5095 

Improvement  of  Pearl  Harbor i,4S 

Hay  Lake  Channel,  St.  Marys  River,  Mich.,  improvement  of i,  573;  vi, 3969 

Hecf or  (schooner) ,  removal  of  wreck  of i,  110;  n,  1281 

Helena  Harbor,  Ark.  {see  Missisdppi  River  Commission) i,  694;  vii,  4525 

Hell  Gate,  East  River,  N.  Y.,  improvement  of i,  152;  n,140S 

Hempstead  Harbor,  N.  Y.  (se^*  (ilencove) i,150;  n,13W 

Hendersons  Point,  Portsmouth  Harbor,  N.  H. ,  examination  at i,  78 

Hendleys  Ferrv,  Conecuh  River,  Ala.,  bridge  at 1,697 

Henry,  Cape,  Va. ,  defenses  of  entrance  to  Cnesapeake  Bay  at i.  6 

Hero  (canal  boat),  removal  of  wreck  of .•  i,834;  n.  1613 

Herr  Island,  Allegheny  River,  Pa.,  construction  of  lock  and  dam  . .  i,  483;  v,  3257 

Highland  Bayou,  Tex.,  examination  and  survey i.  395;  iv,  2410, 2412 

Highland  Park  Bridge  Company,  bridge  of-  -.- i,699 

Highland  Park,  Pittsburg,  Pa. ,  bridge  across  Allegheny  River i,  699 

Hillsboro  Bay  and  River,  Fla. : 

Harbor  lines  at  Tampa i,40;  ni,9084 

Improvement  of ..     i,328;  iii,2025 

Hitch,  Frank,  bridge  of-. i,697 

Hiwassee  River,  Tenn. ,  examination  and  survey i,  468;  v,  3010, 3016 

Holland  (Black  Lake)  Harbor,  Mich.,  improvement  of i, 557;  v,  8891 

Holmes  Bayou,  Miss,  {see  Pearl  River,  below  Jackson  and  Rockport)  .i,  356;  in,  2218 

Holmes  River,  Fla.,  improvement  of i,  336;  in,  2116 

Houston  River,  Tenn.,  examination  and  survey i,  469;  v,  3058, 8063 

Homochitto  River, Miss. , improvement  of i,382;  in,2280 

Honolulu  Harbor,  Hawaiian  Islands: 

Defensesfor i,6,7 

Harbor  lines i,40;  viii,5095 

Hoqniam  City  and  River,  Wash. ,  construction  of  bridge i,  700 

Horn  Island  Harbor, Miss., improvement  of i,352;  in,2211 

Horseshoe,  Tail  of  the,  Chesapeake  Bay,  removal  of  wreck  on i,  264;  n,  1783 

Horses,  sale  of ,  when  not  neeaed 1.44 

Housatonic  River,  Conn. ,  improvement  of i,126;  u,lS37 

Houston  River,  La.,  bridge  across i,699 

Houston,  Tex. ,  improvement  of  waterway  to  Galveston,   i,  886;  iv,  2325, 2327, 2330 
Howard  University  Reservoir,  Washington,  D.  C. ,  construction  of  .i,  707;  yin,5208 

Howes  George  A.  (schooner) ,  removal  of  wreck  of ii,  1588 

Hudson,  Fla. ,  examination  and  survey  of  bay  at i,  327;  lu,  2066, 2069 

Hudson,  N.  Y.,  removal  of  wreck  in  Hudson  River  near 1. 187;  ii,  1516 
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Hudson  Elver,  N.  Y.: 

Coxsackie  to  Troy,  improvement  from i,171;  ii,1487 

PeekskiU  Harbor,  improvement  of i,  176;  Ii,14d8 

Rondotit  Harbor,  improvement  of    i,  175;  ii,  1496 

Sangerties  Harbor,  examination,  plan,  and  estimate  for  improve- 
ment   1,188;  u,1518 

Sangerties  Harbor,  improvement  of i,  174;  ii,  1494 

Tarrytown  Harbor,  examination  and  survey i,  188;  ii,  1520. 1523 

Wrecks,  removal  of i,187;  11,1516,1517 

Humboldt  County,  Cal. ,  bridge  across  Eureka  Slough  in i,  701 

Humboldt  Harbor  and  Bay,  Cal. ,  improvement  of i,  682;  vi,  4287 

Huntington  Harbor,  N.  Y. ,  improvement  of i,  149;  ii,  1397 

Huntsdale,  Mo. ,  examination  and  survey  of  Missouri  River  at.  i,  448;  iv,  2847, 2849 

Hurd,W,B.  (canal  boat),  removal  of  wreck  of i,187;  ii,1516 

Huron  Harbor,  Ohio,  improvement  of i,598;  vi,4051 

Huron  Lake: 

See  also  Northern  and  Northwestern  Lakes. 

Improvement  of  harbor  of  refuge  at  Sandbeach,  Mich i,  578;  vi,  8988 

Water  levels i,715;  vm,  5319, 5402 

Hyacinth,  water: 

Removal  of,  from  Florida  waters i,815;  m,1985 

Removal  of ,  from  Louisiana  waters i,877;  iu,2270 

Hyannis,  Mass. : 

Examination  and  survey  of  harbor i,  111;  u,  1284, 1286 

Improvement  of  harbor  of  refuge . .  i,  94;  ii,  1234 

Hydraulic  mining  in  California i,696;  vni,5007 

I. 

Illinois  and  Mississippi  Canal,  HL: 

Construction  of i,  546;  v,  8810 

Examination  of  Rock  River  feeder  for  lock  and  dam i,  550 

Operating  and  care i,549;  v,3853 

Illinois  River.  IIJ.: 

Bridges  across,  report  on  Congressional  bill  providing  for  construc- 
tion of _ 1,40;  vni,5103 

Chicago  Drainage  Canal i,42 

Improvement  of i,545;  v,8798 

Operating  and  care  of  locks  and  dams i,  546;  v,  3805 

Survey  for  extension  of  navigation  to  Lake  Michigan i,  549;  v,  3855 

Indiana  Chute,  Falls  of  Ohio  River,  Ky. ,  improvement  of i,  508;  v,  3468 

Indian  River  Bay,  Del. ,  improvement  of  waterway  via i,  217;  n,  1642 

Indian  River,  Fla.,  improvement  of i,812;  ui,1982 

Indian  River  Inlet,  Fla.  {see  Indian  River) i,  812;  in,  1982 

Individuals,  occupancy  of  public  structures  by i,  40;  vm,  5085 

/ngra/iam,  J.  D.  (schooner),  removal  of  wreck  of 1,110;  ii,1281* 

Injured  employees,  recommendation  regarding  aid  to i,44 

Injury  of  public  structures  by  private  parties. .  i,  40;  vin,5085 

Insular  possessions,  defenses  for.    jS^  Fortifications. 

Isabel,  Point,  Tex.  (see  Brazos  Santiago  Harbor) i,  897;  iv,  2469 

Isle  of  Wight  Bay,  Md.,  improvement  of  waterway  via .  i,  217;  ii,  1642 

Isles  of  Shoals,  N.  H.,  examination  and  survey  for  breakwater  between 

Smutty  Nose  and  Cedar  Islands i,77;  11,1172,1175 

J. 

Jacksons  Creek,  Va.,  examination  of i,254;  ii,  1758 

James  River,  Va. : 

Examination  and  survey  at  Richmond i,  255;  n,  1754, 1757 

Harbor  lines  at  Richmond i,  40;  ii,  1761 

Improvement  of i,251;  ii,  1725 

Protection  of  Jamestown  Island i,  253 ;  ii,  1736 

Removal  of  wreck  at  Richmond i,254;  ii,1738 

Jamestown  Island,  James  River,  Va. ,  protection  of i,  258;  ii,  1736 

Jane,  Lydia  (schooner),  removal  of  wreck  of i,98;  ii,1219 

Jefferson,  Tex.,  waterway  to  Shreveport,  La.  (see  Cypress  Bayou),  i, 401;  iv, 2502 

Jekyl  Creek,  Oa. ,  improvement  of  waterway  via i,  308;  m,  1953 

Jennings,  Mont. ,  examination  of  Kootenai  River  to  international  boundary .      i,  693 
Jersey  Plats,  Upper  New  York  Bay,  N.  Y.,  harbor  lines  opposite  Green- 
ville, N.  J. 1,40;  11,1475 

Johnsons  Bayou,  La.,  improvement  of. i,  877;  m,  2268 

Johnsons  Creek,  Conn,  (see  Bridgeport  Harbor) i|l^;  u,1339 
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Jonesport,  Me.,  improvement  of  Moosabec  Bar _  i,46;  n,l<>75 

Jaditn,  Mont.  («<'e  Missouri  River) i,444;  rv.2» 

Judith,  Point,  R.  I.: 

Ck>n8tniction  of  harbor  of  refuge i,  106;  n,  13© 

Improvement  of  pond  entrance i,  108;  n,  1271 

Judsonia,  Ark.,  removal  of  wreck  in  Little  Red  River i,  424;  rr, 2618 

Jupiter  Inlet,  Fla.  (sc6  Indian  River) i,312;  ni,1982 

K. 

Kalamazoo  River,  Mich.: 

Bridge  at  New  Richmond i,702 

Improvement  at  Saagatuck 1,555,556;  v,^87,^^ 

Elamiah,  Idaho,  bridge  across  Clearwater  River  near i.^9 

Kampsville  Lock  and  Dam,  Illinois  River,  HI.,  operating  and  care .  i,  546;  v,38(^ 

Kanawha  River,  W.  Va. : 

Bridges  across,  report  on  Congressional  bill  providing  for  construc- 
tion of  : -1.40;  vm.olOS 

Improvement  of i,490;  v,3322 

Operating  and  care  of  locks  and  dams i,492;  v,3:fi5 

Kansas  City.  Shreveport  and  Gulf  Railway  Company,  bridge  of. i,  69© 

Elarquines  Strait,  Cal. : 

Examination  of  channel  to  San  Joaquin  River i,  634 

Examination,  plan,  and  estimate  for  improvement  of  channel   to 
Golden  Gate ...   1.634;  vi.  4358, 4260 

Kempeska  Lake,  S.  Dak. ,  examination  for  reservoir  dam i,  451 

Kenauskeag  River.  Me. ,  examination  of  mouth i,  63;  ii,  1 108 

Kennebec  River,  Me. : 

Defenses  of I,6,13,73S 

Examination  and  survey  between  Ghardiner  and  Augasta . .  i.  64;  u,  1 121. 1137 
Examination andsurveyof  Parkers HeadHarborandChannel. 1, 64;  ii,  1131,1136 

Improvement  of  . i,58;  n,  1095 

Removal  of  wreck  at  Bath i,62;  u.llW 

Kenosha  Harbor,  Wis.: 

Examination  of i,539;  v,376?7 

Harbor  lines. _ i,40;  v,3776 

Improvement  of i,534;  v,3706 

Kenova,  W.  Va.,  bridge  across  Big  Sandy  River.  i,69T 

Kensington  and  Tacony  Railroad,  bridge  of i,703 

Kentucky  River,  Ky. : 

Bridge  across  North  Fork i,f'" 

Bridge  at  Carrollton i,C 

Improvement  of  .  i,500;  v,32 

Operating  and  care  of  locks  and  dams i,o02;  v,3389 

Kewaunee  Harbor,  Wis. : 

Examination  and  survey i,538;  v,3752,3755 

Improvement  of " 1.528;  v, 3679 

Keweenaw  Bay  and  Point,  Mich.,  improvement  and  operating  and  care 

of  waterway  to  Lake  Superior 1,517,518;  v,3598 

Keyport  Harbor,  N.  J.: 

Improvement  of i,183;  ii,  1511 

Removal  of  wrecks i,187;  ii,  1517 

Key  West  Harbor,  Fla.: 

Defenses  of i,  6, 10, 25, 9S4 

Improvement  of ,  including  entrance 1.314;  ni.  1963 

Kill  van  KuU,  N.  Y.  and  N.  J. : 

Examination  and  survey  (see  Arthur  Kill) i,  188;  ii,  1525, 1527 

Improvement  of  (see  Staten  Island-New  Jersey  channel) i,  178;  ii,  1503 

King  County,  Wash.: 

Bridge  of ,  across  Duwamish  River i,«DO 

Bridge  of,  across  Snoqualmie  River  at  Novelty i,  699 

Bridge  of,  across  Snoqualmie  River  near  Tolt i.  700 

Kingston  Bay,  Mass.  (scfi  Duxbury  Harbor) i,89;  n,1309 

Kingston,  R.  I.: 

Construction  of  Point  Judith  harbor  of  refuge i,  106;  n.  1269 

Improvement  of  entrance  to  Point  Judith  Pond  _  . .  .  i,  108;  n,  1271 

Kinnickinnic  River,  Wis. ,  bridge  at  Lincoln  avenue,  Milwaukee i,  699 

Kissimmee  River,  Fla. ,  examination  and  survey  to  Gulf  of  Mexico i,  337 

Kootenai  River,  Idaho  and  Mont. : 

Examination  from  Jennings,  Mont. ,  to  international  boundary i,  683 

Improvement  from  Bonners  Ferry  to  international  boundary. .  i,  691;  vi,  4500 
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La  CroBse  Harbor,  Wis.,  improvement  of i,438;  iv,2755 

Lafoarche  Bayou.  La.,  improvement  of .' i,367;  iii,  2249 

La  Grange  Bayou,  Fla. ,  improvement  of i,  336;  in,  2116 

La^ange  Lock  and  Dam,  Illinois  River,  111.;  operating  and  care...  i,  546;  v,3805 

Lake  Shore  and  Michigan  Southern  Railway  Company,  bridge  of i,  690 

Laporte,  Tex. ,  harbor  lines  in  San  Jacinto  Bay  at i,  40;  iv,  2476 

Lapwai  Creek,  Idaho,  bridge  across  Clearwater  River  near  mouth  of i,  700 

Larchmont  Harbor,  N.  Y. ,  improvement.of i,  144;  ii,  1383 

La  Trappe  River,  Md.,  improvement  of  /. i,222;  ii,1648 

Lawrenceburg,  Ind.  (»ee  Ohio  River) i,469;  v,3085 

Laws: 

Fifty-sixth  Congress,  first  session,  affecting  Corps  of  Engfineers vui,  5459 

Governing  the  running  of  loose  logs,  etc. .  on  certain  streams i,  43 

In  aid  of  injured  employees,  recommendation  regarding i,  44 

Sale  of  personal  property  when  not  needed,  recommendation  as  to . . .        i,  44 

Leaf  River,  Miss.,  improvement  of i,3o4;  iii,2215 

Leech  Lake,  Minn. : 

Construction  of  reservoir : *. i,  435;  rv,  2786 

Operation  and  care  of  reservoir i,  437;  iv,  2800 

Survey  of  flowage  lines  of  reservoir i,443 

Lee,  Druzilla  B.  (schoojQer) ,  removal  of  wreck  of i,  206;  n,  1589 

Legislation.    See  Laws. 

Lemon  Bay,  Fla.,  examination  and  survey  of  inside  passage  to  Sarasota 

Bay 1,327;  111,2054,2060 

Lemon  Creek,  N.  Y.  {see  Staten  Island-New  Jersey  channel) *  i,  178;  n,  1502 

Levert,  J.  B.,bridgeof i,699 

Levisa  Fork,  Big  Sandy  River,  Ky.: 

Improvement  of i,499;  v,3860 

Survey  of i,503;  v,3400 

Lewes,  Del. : 

Construction  of  iron  pier  in  Delaware  Bay  near i,196;  n,  1574 

Improvement  of  waterway  to  Chincoteague  Bay,  Va i,  217;  ii,  1642 

Lewis  River,  Wash., improvement  of  .    ' 1,673;  vi, 4364 

LickingRiver,Ky.,  survey  of i,476;  v,3155 

Lincoln,  Abraham: 

Memorial  tablet  to,  at  Gettysburg,  Pa . ,  - i,  710;  vni,  5227 

Repair  of  building  m  which  he  died i,710:  viii,  5227, 5236 

Little  Assawaman  Bay,  Del. ,  improvement  of  waterway  via i,  217;  ii,  1642 

Little  Creek,Del.,removal  of  wreck  in    .  i,229;  n,  1660 

Little  Harbor,  N.  H. ,  improvement  of  harbor  of  refuge i,  68;  ii,  1151 

Little  Kanawha  River,  W.  Va.: 

Improvement  of i,489;  v,3817 

Operating  and  care  of  lock  and  dam i,  490;  v,  3319 

Little  Mud  River,  Ga.,  improvement  of  waterway  via i,  303;  iii,  1953 

Little  Narragansett  Bay,  K.  I.  and  Conn,  {see  Pawcatuck  River). . .  i,  112;  n,  1320 

Little  Pedee  River,  S.  C.,  improvement  of . .  i,  278;  in,  1845 

Little  Pigeon  River,  Tenn. ,  improvement  of i,  464;  v,  2947 

Little  Red  River,  Ark.,  removal  of  wreck  near  Judsonia i, 424;  rv, 2618 

Little  Sodus  Bay,  N.  Y. ,  improvement  of  harbor i,  614;  vi,  4168 

Little  Tennessee  River, Tenn..  survey  of i,469 

Little  Traverse  Bay,  Mich,  {see  Petoskey  Harbor)  . i,  568;  v,  3932 

Locks.    See  Canals  and  Waterways. 

Logan,    G^n.    John    A.,    statute   of.     {see     Public     buildings     and 

grounds) i,  710;  viii,  5227, 5265 

Logs,  regulations  governing  the  running  of,  on  certain  streams i,  43 

Lone  Tree  Point,  San  Pablo  Bay,  Cal.,  examination,  plan,  and  estimate 

for  improvement  of  channel  off  .  - 1,634;  vi,  4258, 4260 

Long  Bridge,  Potomac  River,  D.  C. ,  rebuilding  of i,  236;  u,  1702 

Long  Island,  Charleston  Harbor,  S.  C. ,  bridge  across  Breach  Inlet i,  700 

Long  Island  Sound,  N.  y.: 

Defenses  of  east«m  entrance ._.  1,6,10,11,17,814 

Removal  of  wreck  off  Port  Chester i,  159;  ii,  1421 

Long  Prairie  River,  Minn. ,  examination  of,  and  its  sources i,  443 

Long  Sault  Island,  St.  Lawrence  River,  N.  Y.,  examination  at i,  619 

Long  Tom  River,  Oreg.: 

Bridge  at  Bundys 1,701 

Improvement  of 1, 666;  vi,  4346 

Lookout,  Cape,  N.  C,  examination  and  survey  for  harbor  of  refuge,  i,  276;  m,  1829 
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X/opcr,  «.  L.  (schooner),  removal  of  wreck  of i*264;  n,1784 

Lorain  Harbor,  Ohio,  improvement  of i,594;  vi,4<^ 

Louisiana,  removal  of  water  hyacinth  from  waters  of i,  377;  m,  2270 

Louisville  and  Nashville  Railroad  Company,  bridge  of 1,699 

Looisville  and  Portland  Canal,  Ky.: 

Enlargement  of i,503;  v,S463 

Operating  and  care i,506;  v,3483 

Louisville,  Ky. : 

Lnprovement  of  Ohio  River  at i,503;  v,3463 

Operating  and  care  of  Louisville  and  Portland  Canal i,  506;  v,  3482 

Loutre,  Pass  a,  Mississippi  River: 

Closing  crevasse  in i,365;  ni,2245 

Improving  outlet  at i,365;  ni,2246 

Lower  Machodoc  Creek,  Va.,  improvement  of i,242;  n,1714 

Lower  Middle  Ground,  Chesapeake  Bay,  removal  of  wreck  on i,  264;  n,  1783 

Lower  New  York  Bay,  N.  Y.    See  New  York  Harbor. 

Lubec  Channel,  Me.,  improvement  of i,45;  u,1074 

Luddington,  Addie  (schooner) ,  removal  of  wreck  of i,  206;  n,  1588 

Ludiugton  Harbor,  Mich,,  improvement  of i,  562;  t,  3916 

Lumberton  Branch,  Rancocas  River,  N.  J.,  improvement  of i,  198;  ii,  15T8 

Lunet  (schooner) ,  removal  of  wreck  of i,  110;  n,  1281 

LydiaJane  (schooner) ,  removal  of  wreck  of i,93:  n,  1219 

Lynchs  River,  S.  C. ,  examination  and  survey i,  291 ;  iii,  1876, 1879 

Lynn  Harbor,  Mass.: 

Eizaminatdon  of i,94 

Improvement  of i,78;  u,118S 

Removal  of  wreck i,77;  ii,1169 

M. 

Macedonia  (steamship) ,  removal  of  wreck  of u,  1516 

Mackinac  Harbor,  Mich. ,  examination  and  survey i,  587;  vi,  4008, 4010 

JfciVeaZ,  «7a7;i€s  (canal  boat),  removal  of  wreck  of i,206;  ii,1588 

Macon  Bayou,  La, ,  improvement  of i,  406;  iv,  2517 

Madison,  Ind.: 

Improvement  of  Ohio  River  at i,469:  v,3085 

Survey  of  Ohio  River  at i,476;  v,3215 

Mahon  Harbor,  Del.,  examination  of i,231 

Maine,  defenses  on  coast  of 1.6,13,733 

Main  Ship  Channel,  New  York  Harbor,  N.  Y.,  improvement  of i,  161;  ii,  1459 

Maiden,  Mass.,  bridges  across  Mystic  River  to  Boston i,700 

Maiden  River,  Mass.,  improvement  of i,79;  n,  1191 

Mamaroneck  Harbor,  N.  Y. ,  improvement  of i,  143:  ii,  1381 

Manasquan  River,  N.  J.,  improvement  of i,186;  ii,  1514 

Manatee  River,  Fla.,  improvement  of i,319;  m,2<K0 

Manchac  Bayou,  La.,  improvement  of i,363;  ni,^43 

Manchester  Harbor,  Mass. ,  improvement  of i,  75;  ii,  1167 

Manhasset  (ferryboat),  removal  of  wredc  of i,264;  u,  1783 

Manhattan  Borough,  N.  Y.    See  New  York  Harbor. 

Manistee  Harbor,  Mich.,  improvement  of i,563;  v,3919 

Manitowoc  Harbor,  Wis.: 

Examinations  and  survey 1,588,539;  v,3761,3764 

Improvement  of i,529;  v,3683 

Manokin  River,  Md.: 

Improvement  of i,227;  u,  1657 

Removal  of  wreck i,229;  n,  1661 

Mantua  Creek,  N.  J.,  improvement  of i,201:  ii,  1588 

Maps: 

Military  and  other 1,718,721;  vm,5445 

Northern  and  Northwestern  Lakes i,711;  viu,5317 

Marblehead,  Mass.,  repair  of  sea  wall i,  76;  ii,  1168 

Marcushook,  Pa.,  improvement  of  ice  harbor  in  Delaware  River. _ .  i,  195;  u,  1574 

Maria,  Ellen  (schooner),  removal  of  wreck  of ! i,77;  ii,  1169 

Marinette,  Wis.: 

Examination  and  survey  of  Menominee  River i,  688;  v,  3739, 3742 

Improvement  of  Menominee  Harbor  and  River i,  522;  v,  3650, 3658 

Marquette  Bay  and  Harbor,  Mich. : 

Construction  of  harbor  of  refuge  in  bay i,519;  v,3608 

Improvement  of  harbor i,519;  v,3606 

Water  levels i,715;  vm,5408 
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Marsh  River,  Me.,  removal  of  wreck  at  Frankfort i,  62;  n,  1100 

Marthas  Vineyard,  Mass. : 

Examination  at  Cottage  Citjr i,lll;  n,1293 

Examination  of  Vineyard  Haven  for  harbor  of  refuge i,  HI;  u,  1289 

Improvement  of  Vineyard  Haven  Harbor i,  96;  ii,  1240 

Removal  of  wrecks  in  Vineyard  Haven  Harbor i,  110;  ii,  1281 

Massachusetts,  defenses  of  southeast  coast 1,6,16,791 

Massena,  N.  Y.,  examination  of  Grasse  River  up  to i,  619 

Matagorda  Bay,  Tex.,  examination  of  harbor  at  Alligator  Head      .  i,  897;  rv,  2462 

Matanzas  River,  Fla.  (see  St.  Augustine  Harbor) i,  811 ;  iii,  1981 

Matawan  Creek,  N.  J.,  improvement  of •.... i,  188;  n,  1510 

Mattaponi  River,  Va.,  improvement  of. i,  249;  u,  1722 

Mattawoman  Shoal,  Potomac  River: 

Improvement  of i,  238;  ii,  1706 

Removal  of  wreck  on i,254;  ii,1789 

Mattituck  Harbor,  N.  Y  ,  improvement  of i,  147;  ii,  1892 

Maumee  Bay  and  River,  Ohio: 

Bridge  across  river  at  Toledo i,699 

Improvement  of  Toledo  Harbor  ...  -     .     i,  589;  vi,  4022 

Removal  of  wreck  near  outer  entrance  to  bay. i,  603;  vi,  4095 

Maurice  River,  N.  J. : 

Examination  and  survey . i,  207;  ii,  1605, 1610 

Removal  of  wreck i,206;  ii,1589 

May  (canal  boat),  removal  of  wreck  of i,206;  ii,  1589 

Maysville,  Ky.: 

SeealsoOhio  River.     i,469;  v,3085 

Examination  of  Ohio  River  at i,477 

Memorial  bridge  and  boulevard  to  connect  Washington,  D.  C. ,  with  Mount 

Vernon,  Va 1,48,704;  vm,5125 

Memphis  Harbor,  Tenn. : 

Examination  by  Mississippi  River  Commission  .  i,  694 

Improvement  by  Mississippi  River  Commission i,  694;  vii,  4525 

Menekaunee,  Wis.: 

Examination  and  survey  of  Menominee  River. i,  538;  v,  8789, 3742 

Im|)rovement  of  Menominee  Harbor  and  River i,  522;  v,  8650;  8653 

Menominee  Harbor  and  River,  Mich,  and  Wis.: 

Examination  and  survey  of  river  i,  588;  v,  8739, 8742 

Improvement  of  harbor i,  522;  v,  8650 

Improvement  of  river i,  522;  y,  8653 

Mermentau  River,  La.,  improvement  of,  including  tributaries  ...  i,874;  in, 2264 

Merrimac  River,  Mass.: 

Improvement  of i,70;  ii,1155 

Improvement  of  Newburyport  Harbor  . i,  69;  ii,  1153 

Miami,  Fla. ,  examination  of  Biscayne  Bay  from,  to  the  sea i,  816;  in,  19S6 

Mianus  River,  Conn. ,  improvement  of i,188;  ii,1849 

Michigan  City,  Ind. : 

Improvement  of  inner  harbor i,  550 ;  v,  8873 

Improvement  of  outer  harbor.. i,551;  v,3875 

Removal  of  wreck  at  harbor  entrance 1,568;  v,3933 

Michigan  Lake: 

Sec  also  Northern  and  Northwestern  Lakes. 

Canal  to  Sturgeon  Bay,  Wis.,  construction  of  harbor  of  refuge,  i,  526;  v,  8672 

Canal  to  Sturgeon  Bay,  Wis.,  examination  of t i,589 

Canal  to  Sturgeon  Bay,  Wis. ,  improvement  of i,  525;  v,  3659 

Canal  to  Sturgeon  Bay,  Wis. ,  operating  and  care i,  526;  v,  3666 

Examination  of  channel  to  Stony  Lake.  Mich i,  569;  v,  .3939 

Survey  of  Illinois  and  Des  Plaines  rivers  for  extension  of  navigation 

to. 1,549;  v,3855 

Water  levels i,715;  viii,  5819, 5402 

Middle   Ground   Bar,  Hampton  Roads,  Va.,  examination  and  survey 

at 1,265;  11,1785,1788 

Mifflin,  Pa.,  bridge  across  Monongahela  River i,697 

Milan.  Bl.: 

Elxamination  of  canal  feeder,  Rock  River,  for  lock  and  dam i,  550 

Operating  and  care  of  canal  around  Rock  River i,  649;  v,  3858 

Mil  ford  Harbor,  Conn.,  examination,  plan,  and  estimate  for  improve- 
ment  1,141:  u,  1356, 1359 

Milford  Haven,  Va. ,  improvement  of  harbor i,  246;  ii,  1719 

Military  divisions  and  departments,  reconnaissances  and  explorations 

in 1,718;  vm,5446 
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3ft7fer,  Latira  (schooner),  removal  of  wreck  of i,603;  \%4095 

Mill  River,  New  Haven,  Conn,  {see  New  Haven  Harbor) i,  123;  n,  1338 

Mill  River,  Stamford,  Conn.    See  Stamford  Harbor. 

Milwaukee  Bay,  Harbor,  and  River,  Wis.: 

Bridge  across  Kinnickinnic  River i,699 

Bridge  across  Milwaukee  River  at  Broadway i,  699 

Bridge  across  Milwaukee  River,  connecting  Grand  avenue  and  Wis- 
consin street 1,701 

Construction  of  harbor  of  refuge  in  bay i,531;  v,36»5 

Examination  of  harbor i,5^ 

Improvement  of  harbor .* i,  532;  v .  369T 

Water  levels 1.715:  vin,5402 

Mines,  submarine  .._ - 1,5,12,85,37 

Minim  Creek- Esther ville  Canal,  S.  C: 

Examination,  plans,  and  estimates  for  extension  of,  to  Alligator  Creek 

or  River 1,291;  iii,  1894, 1^7 

Improvement  of  (sec  San  tee  River) i,288;  in,  la^ 

Mining,  hydraulic,  in  California 1,696;  vin,  5007 

Minnesota  and  Ontario  Bridge  Company,  bridge  of i,698 

Minnesota  River,  Minn.: 

Examination  at  St.  Peter i,443;  iv,2d40 

Improvement  of  ..^ i,438;  iv,2813 

Mispillion  River,  Del.: 

Examination  of 1.281 

Improvement  of i,215;  ii,  1638 

Mississippi  River: 

Beechridge,  Hi.,  prevention  of  break  at i,  429;  n^,  2666 

Beechridge,     111.,     examination     and     survey     to    prevent   break 

at 1, 431:  IV,  2672, 2674 

Beilevue,  Iowa,  e.xamination  opposite  _ i,  434;  rv,  27.j9 

Brainerd,  Minn. ,  to  Sandy  Lake,  survey  from    i,  443 

Bridges  across,  report  on  Congressional  bill  providing  for  constmc- 

tionof 1,40;  viii,5103 

Caruthersville,  Mo.  (see  Mississippi  River  Commission) i,  694;  vn,4o25 

Chippewa  River  to  West  Newton  Slough,  regulations  governing  navi- 
gation from 1,43 

Crooked  Slough,  111. ,  examination  for  dam i,  434;  iv,  2759 

Delta  Point,  La.  (see  Mississippi  River  Commission) i,  694;  vn,  4525 

Des  Moines  Rapids  Canal  and  Dry  Dock,  operating  and  care  . .  i,  433;  rv,  2744 

Dredge  and  snag  boats  above  Missouri  River,  operation  of i,  431 ;  i v,  9679 

Gauging  at  St.  Paul.  Minn i,44l;  iv,2821 

Qauging,  including  tributaries i,  412;  iv,  2540 

Greenleaf  Bend,  111.,  examination  and  survey  to  prevent  break  into 

CacheRiver i, 431;  iv, 2672, 2e74 

Greenleaf  Bend,  HI.,  prevention  of  break  into  Cache  River —  i,  429;  iv,  2666 
Greenville  Harbor,  Miss,  (.see  Mississippi  River  Commission).  i,694;  vn,4525 

Harrisonville  Harbor,  111.,  examination  of i,431 

Head  of  Passes  to  head  waters,  surveys  from i,  694;  vu,  45^ 

Head  of  Passes  to  Ohio  River,  improvement,  surveys,  etc i,  694;  vii,  4525 

Helena  Harbor,  Ark.  (see  Mississippi  River  Commission) i,  694;  vn,  4525 

Hickman,  Ky. ,  to  Slough  Landing,  Tenn. ,  examination  from i,  ^5 

Illinois  and  Mississippi  Canal,  111 i,  546, 549, 550:  v,  3810, 3S53 

La  Crosse  Harbor,  Wis. ,  improvement  of i,  433;  iv,  2755 

Locks  and  dams  between  St.  Paul  and  Minneapolis,  Minn.,  construc- 
tion of 1,434;  IV,  2768 

Loutre, Pass  a,  closing  crevasse  in • i,365;  iii,2245 

Loutre,  Pass  a,  improving  outlet  at i,365;  in,  2246 

Memphis  Harbor,  Tenn.,  examination  by  Mississippi  River  Commis- 
sion  1,-694 

Memphis  Harbor,  Tenn.,  improvement  by  Mississippi  River  Com- 
mission  1, 694;  VII,  4525 

Minneapolis  to  St.  Paul,  Minn. ,  construction  of  locks  and  dams,  i,  434;  iv,  276S 

Missouri  River  to  Ohio  River,  improvement  from i,  426;  i v,  2631 

Missouri  River  to  St.  Paul,  Minn.,  improvement  from i,  432;  iv,  2693 

Natchez  Harbor,  Miss,  (see  Mississippi  River  Commission) .. .  i,694;  vii,4525 
New  Madrid  Harbor,  Mo.  {see  Mississippi  River  Commission) .  i,  694;  vn,  4525 

New  Orleans  Harbor,  La.,  defenses  of 1,6,28,952 

New  Orleans  Harbor,  La. ,  improvement  by  Mississippi  River  Com- 
mission   1,694;  VII,  4585 
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_  pi  River— CJontinued. 

Ohio  River  to  Head  of  Passes,  improvement,  surveys,  etc. i,  694;  vn,  4525 

Ohio  River  to  Missouri  River,  improvement  from i,  426;  iv,  2631 

Outlet,  improvement  of i,  365;  ni,  2246 

Pass  a  Loutre.  closing  crevasse  in i,  365;  ni,  2245 

Pass  a  Loutre,  improvingoutlet  at .  i,  365;  iii,  2246 

Pepin  Lake  and  village,  wis.,  examination  and  survey  . .  i,  434;  iv,  2763",  2765 

Pepin  Lake  and  Village,  W  is. ,  improvement  at i,  432;  iv,  2692 

Pokegama  Falls,  Minn.,  construction  of  reservoir i,  435;  iv,  2786 

Pokegama  Falls,  Minn. ,  operating  and  care  of  reservoir i,  437;  iv,  2800 

Pokegama  Falls,  Minn.,  survey  of  flowage  lines  of  reservoir •. i.  443 

Quincy  Bay,  111.,  examination  of i,484;  iv,2756 

Quincy  Bay,  lU.,  improvement  at 1,432;  iv,2692 

Reservoirs  at  head  waters,  construction  of i,  435;  iv,  2786 

Reservoirs  at  head  waters,  operating  and  care i,  437;  iv,  2800 

Reservoirs  at  head  waters,  surveys  of  ilowage  lines i,  443 

Rockwood,  111.,  examination  and  survey  below i,  430;  iv,  2667, 2669 

St.  Louis  Harbor,  Mo. ,  improvement  of i,428;  iv,2664 

St.  Paul,  Minn.,  gauging i, 441 ;  iv, 2821 

St.  Paul,  Minn. ,  to  Minneapolis,  construction  of  locks  and  dams .  i,  434;  i  v,  2768 

St.  Paul,  Minn.,  to  Missouri  River,  improvement  from i,  482;  iv, 2692 

Sandy  Lake  Dam  to  Brainerd,  Minn. ,  survey  from  . i,  443 

Slongh  Landing,  Tenn. ,  to  Hickman,  Ey. ,  examination  from i,  695 

Snag  and  dredge  boats  above  Missouri  River,  operation  of i,  431;  iv,  2679 

Snags  and  wrecks  below  Missouri  River,  removal  of .    i,  425;  iv,  2621 

South  Pass,  improvement  of .  1,41,360,866;  in,  2225 

Southwest  Pass,  plans  and  estimates  for  improvement  of  i,  365, 366, 888;  in,  2287 

Superior  Lake,  survey  for  canal  to i,  521;  v,  3613 

Vidalia  Harbor,  La.  (see  Mississippi  River  Commission) i,  694;  vii,  4525 

Wagners  Landing,  111.,  examination  and  survey i,  480;  rv,  2667, 2669 

West  Newton  Slough  to  Chippewa  River,  regpilations  governing  navi- 
gation from 1, 48 

Wrecks,  etc. ,  above  Missouri  River,  removal  of i,  481 ;  iv,  2679 

Wrecks,  etc. ,  below  Missouri  River,  removal  of i,  425;  iv,  2621 

Mississippi  River  Commission l,  694;  vii,  4525 

Mississippi  Sound,  Miss.: 

Defenses  of 1,27,943 

Improvement  of  channel  from  Gulfport  to  Ship  Island  Harbor,  i,  355;  in,  2216 

Improvement  of  Horn  Island  Harbor i,852;  iii,2211 

Improvement  of  Ship  Island  Pass i,855;  ili,2216 

Missouri  River: 

Bridgeat  St.  Charles,  Mo 1,698 

Examination  and  survey  at  Huntsdale,  Mo i,  448;  iv,  2847, 2849 

Examination  and  survev  at  Napoleon,  Mo j i,  448;  iv,  2852, 2855 

Improvement  from  Stubbs  Ferry,  Mont.,  to  Sioux  City,  Iowa  .1,444;  iv,2859 

Improvement,  surveys,  etc.,  below  Sioux  City,  Iowa i,  695;  vii,  4985 

Snagging  upi)er  river ; l,  450;  iv,  2882 

Missouri  River  Commission i,695;  vn,4935 

Mobile  County,  Ala. ,  bridge  of i,  700 

Mobile  Harbor  and  River,  Ala. : 

Bridge  across  Tensas  River  near 1,699 

Bridge  across  Three-mile  Creek  near i,700 

Defenses  of..   1,6,27,943 

Elxamination  of  bar  below  Fort  Morgan i,860 

Improvement  of  harbor. i,344:  iii,2161 

Removal  of  wrecks  in  harbor i,359;  iii,2223 

Moccasin  Bend,  Tennessee  River,  Tenn.: 

Examination  for  canal i,  468;  v,  8005 

Improvement  of  (see  Tennessee  River,  below  Chattanooga) i,  460;  v,  2912 

Moccasm  River  (Oontentnia  Creek),  N.  C,  improvement  of 1,268;  in,  1801 

Mokelumne  River,  Cal.,  improvement  of i,627;  vi,4226 

Monongahela  River,  W.  Va.  and  Pa. : 

Bridges  across,  report  upon  Congressional  bill  providing  for  construc- 
tion of 1,40;  viil,5103 

Bridge  between  Mifflin  and  Rankin,  Pa i,  697 

Construction  of  locks  and  dams  between  Morgantown  and  Fairmont, 

W.Va i,477;v,J 

Improvement  at  Locks  Nos.  8  and  6 i,  478;  v. 

Improvement  of  Pittsburg  Harbor i,481;  v,8254 

Operating  and  care  of  locks  and  dams i,480;  v,32f 
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Mooeabec  Bar,  Me. ,  improvement  of i,46;  n,  1075 

Monroe,  Fort,  Va.,  defenses  at.    See  Hampton  Boads. 

Monroe  Harbor,  Mich.,  improvement  of i,588;  vi,4019 

Morgan  Canal,  Tex. : 

Improvement  of  waterway  via i,  886;  iv,  2^5, 2327 

Operating  and  care i,388;  rr,2328 

Morgan,  Fort,  Ala. ,  examination  of  bar  below,  in  Mobile  Harbor i,  360 

Morvis  and  C^ssex  Railroad  Company,  bridge  of i,701 

Mortar  batteries - i,6,7.35 

Moeqnito  CYeek  Canal,  S.  C.  («e€  Santee  River) i,283:  in,  1856 

Mott  Haven,  New  York,  N.  Y.,  removal  of  wreck  in  Harlem  River,  i,  15©;  ii,  1421 
Mound  City,  III.    See  Cache  River,  111.,  and  Ohio  River. 

Mount  Desert,  Me.,  construction  of  breakwater i,47;  ii,1079 

Mount  Hope  Bay,  Mass.: 

Harbor  lines  at  Fall  River i,40;  ii,1311 

Improvement  of  («ee  Fall  River  Harbor) i,  104;  n,  1268 

Mount  PJeasant  shore,  Charleston,  S.  C. .  improvement  at i,  287;  ni,  1867 

Mount  Vernon,  Va.,  memorial  bridge  and  boulevard  to  connect  with 

Washington,  D.  C . i,43,704;  viii,5125 

Mud  Lake,  La.  («ee  Mermentau  River) i,374;  in,i^64 

Mud  River,  Qa. ,  improvement  of  waterway  via i,  303;  in,  1953 

Mules,  sale  of,  when  not  needed i,44 

Murderkill  River,  Del.,  improvement  of i,  218;  n,  1637 

Muscle  Shoals  Canal,  Tennessee  River,  Ala.,  operating  and  care  . . .  i,463;  v,  ^34 
Muskegon  Harbor  and  River,  Mich. : 

Examination  of  harbor i,56© 

Examination  of  river 1,560;  v,3934 

Improvement  of  harbor i,669;  v,3905 

Muskingum  River,  Ohio: 

Improvement  of i,  487;  v,  3297 

Operating  and  care  of  locks  and  dams i,488;  v,3300 

Mystic  River,  Conn.,  improvement  of .-.  i,115;  ii,  1323 

Mystic  River,  Mass. : 

Bridges  between  Boston  and  Chelsea i,698 

Bridges  between  Boston  and  Maiden i,700 

Improvement  of i,79;  u,  1191 

Improvement  of,  below  mouth  of  Island  End  River i,  80;  u,  1 193 

Nandna  Creek,  Va.,  improvement  of « i,260;  n,  1771 

Nansemond  River,  Va.,  improvement  of i,257;  ii,1765 

Nanticoke  River,  Del.  and  Md. ,  improvement  of i,  224;  ii,  1652 

Nantucket,  Mass. ,  construction  of  harbor  of  refuge i,  95;  n,  1236 

Napa  River,  Cal.: 

Examination,  plan,  and  estimate  for  improvement i,  633;  vi,  4253, 4255 

Improvement  of i,630;  vi,4234 

Napoleon,  Mo. ,  examination  and  survey  of  Missouri  River  at.  i,  443;  iv,  2852, 2855 
Narragansett  Bay,  R.  I.: 

Defenses  of 1,6,12,16,798 

Examination  of  Ohio  Reef 1.112 

Improvement  of i,102;  n,1257 

Narraguagus  River,  Me.,  improvement  of : i,47;  n,  1077 

Narrows  of  Lake  Champlain,  N.  Y.  and  Vt. ,  Improvement  of i,  170;  n,  14*5 

Natalbany  River,  La.  (seeTickfaw) i,862;  m,^41 

Natchez  Harbor,  Miss,  (see  Mississippi  River  Commission) i,  694;  vn,  4535 

Natchitoches  Railway  and  Construction  Company,  bridge  of i,  698 

Navesink  River,  N.  J.  («ee  Shrewsbury) '  i,185;  n,1513 

Navigable  waters.    See  Bridges,  Rivers  and  harbors,  and  Wrecks. 

Neah  Bay,  Wash.,  examination  and  survey i,692;  vi,  4502, 4504 

Neches  River,  Tex. .  improvement  of i,  378;  in,  2272 

Neg?ro  Cut,  Indian  River  Inlet,  Fla.  (see  Indian  River) i,  812;  m,  1982 

Neuse  River,  N.  C: 

Harbor  lines  at  Newbem i,40;  in,  1837 

Improvement  of i,269;  in,  1804 

Improvement  of  waterway  via i,270;  in,  1806 

Neville  Island,  Ohio  River.  Pa.,  bridges  at i,701 
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Newark  Bay,  N.  J. : 

Examination  and  survey  of  Arthur  Kill,  including i,  188;  u,  1525, 1527 

Examination       and       survey       of       Passaic       Piver,      includ- 
ing   1,188;  It,  1580, 1536, 1543, 1547 

Improvement  of  {see  Staten  Island-New  Jersey  channel) i,  178;  ii,  1502 

Removal  of  wrecic i,  187;  u,  1516 

Newaygo,  Mich.,  examination  of  Muskegon  River  from  Muskegon  Lake 

to    1,569;  V,  3934 

New  Baltimore,  N.  Y.,  removal  of  wreck  ia  Hudson  River i,  187;  ii,  1516 

New  Bedford  Harbor,  Mass.: 

Defenses  of 1,6,16,791 

Examination  and  survey i,lll;  ii,  1295, 1297 

Improvement  of i,98;  ii,1245 

Newbem,  N.  C: 

£}xamination  of  Trent  River  at  and  above. i,277 

Harbor  lines  in  Trent  and  Neuse  rivers i,40;  iii,1887 

Improvement  of  Neuse  River i,269;  in,  1804 

Improvement  of  Trent  River i,268;  in,  1802 

Improvement  of  waterway  to  Beaufort,  N.  C i,  270;  in,  1806 

Newburyport  Harbor,  Mass.,  Improvement  of i,  69;  ii,  1153 

New  Haven  Harbor,  Conn. : 

Bridge  across  West  River  at  Kimberly  avenue i,  702 

Construction  of  breakwaters '  i,  125;  ii,  1336 

Harbor  lines i,40;  ii,1366 

Improvement  of i,  123;  ii,  1333 

New  Jersey-Staten  Island  channel : 

Examination  and  survey  (see  Arthur  Kill) i,  188;  ii,  1525, 1627 

Improvement  of i,178;  ii,1502 

New  Liberty,  IIL : 

-Sfeeoteo  Ohio  River..  ..  i, 469;  v, 3085 

Examination  and  survey  of  Ohio  River  at i,476;  v, 3191, 3196 

New  London  Harbor,  Conn.: 

Defenses  of 1,6,10,11,17,814 

Harbor  lines  in  Thames  River .  i,40;  ii,1368 

Improvement  of  («ee  Thames  River) 1,117;  ii,  1325 

Surveyof i,  141;  ii,  1351 

New  Madrid  Harbor,  Mo.  (see  Mississippi  River  Commission) i,  694;  vii,  4525 

New  Orleans  Harbor,  La.: 

Defensesof  1,6,28,952 

Improvement  by  Mississippi  River  Commission i,  694;  vii,  4525 

Newport  Harbor,  R.  1. : 

Defensesof 1,6,12,16,791 

Improvement  of i,105;  n,1265 

Newport  River,  N.  C: 

Improvement  of  Beaufort  Harbor i,  271;  in,  1808 

Improvement  of  waterway  from  Beaufort  to  New  River i,  271 ;  in,  1810 

Improvement  of  waterway  from  Newbern  to  Beaufort i,  270;  in,  1806 

New  Richmond.  Mich. ,  bridge  across  Kalamazoo  River i,  702 

New  River,  N.  C: 

Improvement  of i,272;  in,  1812 

Improvement  of  waterway  to  Beaufort,  N.  C i,  271 ;  in,  1810 

New  Rochelle  Harbor,  N.  Y. ,  examination  of ,  including  plan  and  estimate 

for  improving  Echo  Bay i,  160;  ii,  1423, 1429 

New  Shoreham,  Block  Island,  R.  I.: 

Construction  of  harbor  of  refuge i,108;  u,1272 

Improvement  of  Great  Salt  Pond - i,  109;  n,  1276 

NewtownCreek.N.  Y.,  improvement  of i,155;  ii,1411 

New  York  Bay  Railroad  Company,  bridge  of i,701 

New  York  Harbor,  N.  Y.: 

Ambrose  Channel,  improvement  of i,  161;  n,  1459 

Arthur  Kill,  examination  and  survey i,  188;  n,  1525, 1 527 

Arthur  Kill,  improvement  of  {see  Staten  Island-New  Jersey  chan- 
nel)   1,178;  11,1502 

Battery,  the,  removal  of  wreck  off i,  166;  ii,  1473 

Bay  Ridge  Channel,  improvement  of i,  163;  ii,  1464 

Bayside  Channel,  improvement  of i,  161 ;  n,  1459 

Bridge  No.  3,  across  East  River - i,700 

Bronx  River,  improvement  of i,  146;  ii,  1389 

Buttermilk  Channel,  examination  of i,  167 

Buttermilk  Channel,  improvement  of i,  163;  n,  146^ 
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New  York  Harbor,  N.  Y.— Continued. 

Castle  Williams,  removal  of  wreck  below i,166;  n,1473 

Coenties  Beef,  Eiast  River,  examination  and  snrvey i,  160;  ii,  1435, 1439 

Coenties  Reef,  East  River,  improvement  of i,  152;  ii,  1403 

Defensesof 1,6,10.11,12,19,^7 

Diamond  Reef,  East  River,  examination  and  snrvey i,  160;  ii,  1435, 1439 

Diamond  Reef,  East  River,  improvement  of i,  132;  u,  1403 

East  (Ambrose)  Channel,  improvement  of i,  161;  n,  1459 

East  River,  bridge  No.  8 i,700 

East   River,  examination   and   snrvey   of   Diamond   and  Coenties 

reefs i,160;  u,  1435, 1439 

East  River,  harbor  lines .  i,40;  11,1455,1457 

East  River,  improvement  of i,l52;  ii,  1403 

East  River,  improvement  of  Wallabont  Channel i,  156;  ii,  1413 

East  River,  removal  of  wreck  in u,  1422 

Flushing  Bay,  improvement  of i,151;  u,  1401 

Flynns  Knoll,  removal  of  wreck  . i,166;  ii,1473 

Qedney  Channel,  improvement  of .-.   i,161;  ii,1459 

GMney  Channel,  removal  of  wrecks i,  166, 167;  n,  1471, 1475 

Governors  Island,  removal  of  wreck  below  Castie  Williams i,  166;  n,  1473 

Gk>wanus  Bay  and  Canal,  improvement  of i,163;  u,14&4 

Gowanns  Creek  Channel,  improvement  of.  i,  165;  n,  1469 

•     Greenville,  N.  J. ,  harbor  lines  at  Jersey  Flats,  opposite i,  40;  ii,  1475 

Harbor  lines  in  East  River  and  at  Jersey  Flats i,  40;  ii,  1455, 1457, 1475 

Harlem  River,  improvement  of _ i,153;  u,1406 

Harlem  River,  removal  of  wreck  at  Mott  Haven i,  159;  n,  1421 

Hell  Gate,  East  River,  improvement  of i,152;u,1403 

Hudson  River,  removal  of  wreck i,187;  n,  1517 

Improvement  of i,161;  u,1459 

Jersey  Fiats,  harbor  lines  opposite  Greenville,  N.  J i,40;  ii,  14«5 

Kill  van  KuU,  examination  and  survey  (see  Arthur  Kill) .  i,  188;  ii,  1525, 1527 
Kill  van  Kull,  improvement  of  (see  Staten  Island-New  Jersey  chan- 
nel)  1,178;  11,1503 

Lemon  Creek  (see  Staten  Island-New  Jersey  channel) i,  178;  ii,  1502 

Main  Ship  Channel,  improvement  of i»161;  n,  1459 

Mott  Haven,  removal  of  wreck  in  Harlem  River i,  159;  n,  1421 

Narrows  to  the  sea,  improvement  from i,  161;  n,  1459 

Newark   Bay,  examination   add   survey   of    Arthur   Kill,  includ- 
ing  1,188;  11,1525,1527 

Newark  Bay,  examination  and   survey  of   Passaic  River,  includ- 
ing   1,188;  11,1530,1586,1543,1547 

Newark  Bay,  improvement  of  (see  Staten  Island-New  Jersey  chan- 
nel)   1,178;  n,1503 

Newark  Bay,  removal  of  wreck i,  187;  u,  1516 

Newtown  CJreek,  improvement  of i,155;  ii,1411 

Red  Hook  Channel,  improvement  of i,  163;  u,  1464 

Sandy  Hook,  N.  J.,  defenses  at 1,10,19,839 

Spuyten  Duyvil  Creek  (see  Harlem  River) . .  i,  158;  n,  1406 

Staten  Island-New  Jersey  channel,  examination   and   survey   (see 

Arthur  Kill) i,  188;  11,1525,1527 

Staten  Is'and-New  Jersey  channel,  improvement  of i,  178;  ii,  1502 

Staten  Island  Sound.     (See  Arthur  Kill. ) 

Supervision  of i,693;  vi,4513 

Swash  Channel,  removal  of  wreck i,  167;  u,1474 

Totten,  Fort,  post  of 1,36,38,1045 

Upper  Bay,  harbor  lines  M  Jersey  Flats i,40;  n,1475 

Wallabout  Channel,  improvement  of i,  156;  ii,  1413 

WilletsPoint _ 1,36,37,1045 

Williams,  Castle,  removal  of  wreck  below i,  166;  n,  1473 

Niagara  River,  N.  Y. : 

Buffalo  Harbor,  improvement  of .• i,  606;  vi,  4118 

Erie  Basin  and  Black  Rock  Harbor,  examination  of  Lake  Erie  en- 
trance to - ,    1,611 

Erie  Basin  and  Black  Rock  Harbor,  improvement  of  Buffalo  entrance 

to 1,608;  VI, 4135 

Examination  and  survey  of  Tonawanda  Harbor  _ i,  611;  vi,  4152, 4155 

Harbor  lines  at  Buffalo l,40;  vi,4156 

Harbor  lines  at  North  Tonawanda i,40;  vi,4159 

Tonawanda  Harbor  and,  improvement  of  _ 1,609;  vi,4138 

Tonawanda  to  Port  Day,  improvement  from i,610;  vi,4144 
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Nome  City,  Alaska,  bridge  across  Snake  River i,6d8 

Nomini  Creek,  Va.,  improvement  of i,241;  u,1711 

Nooksak  River,  Wash.  («ec  Puget  Sound) i,681;  vi,4477 

Norfolk  Harbor,  Va.: 

Bridge  across  Tanners  Creek,  near i,700 

Defenses  of  Hampton  Roads 1,6,11,28,886 

Examination  at  vicinity  of  pier  of  Southern  Railway  Company i,  265 

Harbor  lines  i,  40;  n,  1791 

Improvement  of ,  and  its  approaches i,255;  ii,  1768 

Improvement  of  waterway  to  Albemarle  Sound,  N.  C,  via  Currituck 

Sound 1,262;  il,1778 

Improvement  of  waterway  to  soxmds  of  North  Carolina,  via  Pasquo- 

tankRiver 1,261;  il,  1778 

Improvement  of  Western  Branch,  Elizabeth  River   i,  266;  u,  1765 

Removal  of  wrecked  cars  from  Sewall  Point  Channel,  Elizabeth  ' 

River i,  264;  n,  1784 

Removal  of  wreck  in  Southern  Branch,  Elizabeth  River i,  264;  ii,  1783 

Norfolk  Railway  and  Light  Company,  bridge  of    i,700 

Norris  Cut,  Biscayne  Bay,  Fla.,  examination,  plan,  and  estimate  for  im- 
provement  1,316;  m,  1986 

North  Branch.  Chicago  River,  111.    See  Chicago  Harbor  and  River. 
North  Branch,  San  tee  River,  S.  C.    See  Santee  River. 
North  Carolina: 

Defenses  of  coast 1,6,11,12,23,897 

Examination  of  waterway  from  South  MiUs  to  and  including  Beaufort 

and  Ocracoke  inlets 1,265,277 

Improvement  of  waterway  from  Albemarle  Sound  to  Norfolk,  Va.,  via 

Currituck  Sound i,262;  ii,1778 

Improvement  of  waterway  from  Pamlico  Sound  to  Norfolk,  Va.,  via 

Pasquotank  River     i,  261 ;  n,  1773 

Northeast  Branch,  Cape  Fear  River,  N.  C. ,  improvement  of i,  273;  lu,  1815 

Northern  and  Northwestern  Lakes: 

Defenses  of ..  1,30,978 

Improvement  of  channels  in  waters  connecting i,  569;  vi,  8947 

Preservation  of  bench  marks  along  Erie  Canal,  N.  Y i,  715;  vm,  5102 

Surveys  and  charts _ i,  711;  vni,  5817 

Waterlevels i, 715;  vm, 5319, 5402 

North  Fork,  Kentucky  River,  Ky. ,  bridge  across i,699 

North  Fork,  Skagit  River,  Wash,  {see  Puget  Sound)  .  i,  681;  vi,  4477 

North  Hero  Island  Channel,  Lake  Champlain,  Vt.,  improvement  of i,  167 

North  Landing  River,  Va. ,  improvement  of  waterway  via i,  262;  n,  1778 

North  River,  Mass.  («^eScituateHarlor) i,88;  ii,1206 

North  River,  N.  C. ,  improvement  of  waterway  via i,  262;  ii,  1778 

North  River,  Wash,  (spt' Willapa  River  and  Harbor) i,676;  vi,4468 

North  Tonawanda,  N.  Y.: 

Harbor  lines  at i,40;  vi,4159 

Improvement  of  Tonawanda  Harbor i,609;  vi,4188 

Norwalk  Harbor,  Conn.,  improvement  of i,133;  n,1844 

Novelty,  Wash.,  bridge  across  Snoqualmie  River i,699 

Noxubee  River,  Miss.,  improvement  of i,851;  m,2208 

O. 

Oak  Creek,  Wis.  («ee  South  Milwaukee  Harbor) i,  538;  v,  3701 

Oakland  Harbor,  Cal.: 

Defenses  of  San  Francisco 1,6,12,32,980 

Examination  of i,634 

Improvement  of i,  626;  vi,  4218 

Obion  Kiver,Tenn.,  improvement  of i,451;  iv,2887 

Obstructions  to  navigation.    See  Bridges  and  Wrecks. 

Occoquan  Creek,  Va.,  improvement  of i,239;  ii,1709 

Occupancy  of  public  structures  by  private  parties i,  40;  vni,  5085 

Ocklawaha  River,  Fla.,  improvement  of i,310;  iii,1980 

Ocklockonnee  River,  Fla.,  examination,  plan,  and  estimate  for  improve- 
ment  1,343;  111,2146,2152 

Ocmulgee  River,  Ga., improvement  of 1,301;  iii,1944 

Oconee  River, Qa.,  improvement  of 1,299;  in,  1942 

Oconto  Harbor,  Wis. : 

Examination  of i,538;  v,8745 

Improvement  of i,528;  v,8654 
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Ocracoke  Inlet,  N.  C. : 

Examination  of  waterway  from  Sonth  Milla  to  and  inclnding i,  3a5, 277 

Improvement  of i,265;  lu,  1793 

Office  of  the  Chief  of  Engineers,  officers  on  duty  in i,723 

Ogdensburg  Harbor,  N.Y.,  improvement  of 1,618;  vi,4177 

Ohio  and  Kentncky  Railway  Company,  brid^  of i,699 

Ohio  Reef ,  Narragansett  Bay,  R.  I.,  examination  of i,112 

Ohio  River: 

Bridges  across,  report  upon  Congressional  bill  providing  for  constmc- 

tionof 1,40;  viii,51<K 

Bridges  at  Neville  Island  and  Fleming  Park.,  Pa i,701 

Davis  Island  Dam,  Pa.,  operating  and  care i,473;  v,3140 

Falls  of,  including  Indiana  Chute,  improvement  of i,503;  v,  3463 

G^anging  («<'e  Mississippi  River) i,  412;  iv.  2540 

General  improvement i,460;  v,3085 

Louisville  and  Portland  Canal,  Ey.,  enlargement  of i,  503;  v,  3463 

Louisville  and  Portland  Canal,  Ky.,  operating  and  care i,  506;  v,  3482 

Madison.  Ind.,  survey  at i,476;  v,^15 

Marietta,  Ohio,  to  the  Big  Miami,  survey  from i,476;  v,3201 

Maysville,  Ky.,  examination  at i,477 

MoundCity  to  Cairo,  111.,  examination  from i,476;  v,3185 

Movable  dams,  construction  of i,473;  v,3146 

New  Liber^,  m.,  examination  and  survey i,476;  v,3I91,3106 

Pittsburg  Harbor,  Pa.,  improvement  of. i,481;  v,3254 

Sand  Island,  Ky. ,  examination  for  acquisition  of i,  513 

Snag  boat,  operation  of i,472;  v,3129 

Ohio  Valley  Electric  Railway  Company,  bridge  of i,  697 

Okanogan  River,  Wash.,  improvement  of i,689;  vi,448J> 

Okechobee  Lake,  Fla. ,  examination  and  survey  of  waterway  via i,  327 

Oldmans  Creek,  N.  J. ,  examination  and  survey i,  207;  ii,  1598, 1602 

Old  Orchard  Shoal  Light,  Raritan  Bay,  N.  J„  removal  of  w^^eck i,  187;  u,  1516 

Old  Stoan  (schooner),  removal  of  wreck  of  . ^ i,62;  ii^llOO 

Old  Tampa  Bay,  Fla.    See  Tampa  Bay. 

Olympia  Harbor,  Wash.,  improvement  of i,683;  vi,4481 

Ontaiio  Lake: 

See  also  Northern  and  Northwestem^jakes. 

Water  levels i,715;  viii,  5319, 54<K 

Ontonagon  Harbor,  Mich. ,  improvement  of i,517;  v,3595 

Onward  (schooner),  removal  of  wreck  of i,603;  vi,4096 

Orange,  Conn. ,  bricfe e  of  town  of i,  702 

Orange  Mills  Flats,  St.  Johns  River,  Fla. ,  improvement  at i,  309;  ni,  1972 

Orange  River,  Fla.,  examination  and  survey  to  the  Gulf,  via  the  Caloosa- 

hatchee .   .   1.326:  in,  20^2,2035 

Osage     River,     Mo.,     improvement     by     Missouri     River     Commis- 
sion  1,695;  VII,  4935, 4944, 4947 

Oswegatchie  River,  N.  Y.  (see  Ogdensburg  Harbor) i,  618;  vi,  4177 

Oswego  Harbor,  N.  Y. : 

Improvement  of 1,615;  vi,4170 

Water  levels i,715;  vni,5402 

Otter  Creek,  Vt.,  improvement  of i,  169;  u,  1484 

Otter  Tail  Lake  and  River, Minn., survey  of i,442;  iv.2830 

Ouachita  River,  Ark.  and  La.: 

Examination  of  Camden  Harbor,  Ark i,415 

Improvement  of i,402;  iv,2503 

Sui'vey  for  locks  and  dams i,414;  iv,2544 

Oyster  Creek,  Tex. ,  examination  and  survey l,  896;  iv,  2418, 2421 

P. 

Pacific  (sloop),  removal  of  wreck  of i,  1B7:  n,  1517 

Paducah,  Ky. : 

See  also  Tennessee  River,  below  Chattanooga i,  460;  v.  2916 

Survey  of  Tennessee  River  at i,477;  v,3219 

Pagan  River,  Va.,  examination  of ^ i,265 

Palmer,  Augustus  (schoon er ) ,  removal  of  wreck  of i,  264;  ii,  1783 

Pamlico  River  and  Sound,  N.  C: 

Examination  of  waterway  from  South  Mills  to  and  inclnding  Bean- 
fort  and  Ocracoke  inlets 1,265.277 

Improvement  of  river i,267;  iii,179d 

Improvement  of  waterway  from  Pamlico  Sound  to  Norfolk,  Va.  i,  261 ;  n,  1773 
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Pamunkey  River,  Va.,  improvement  of i,260;  n,  1784 

Parkers  Ferry,  Conecuh  River,  Ala.,  bridge  at 1,697 

Parkers  Head  Harbor  and  Channel,  Kennebec  River,  Me.,  examination 

and  survey i,64;  11,1131,1136 

Pascagorda  Haroor  and  River,  Miss.: 

Improvement  of  river i,351;  iii,2209 

Improvement  of  river,  including  Horn  Island  Harbor i,  352;  iii,  2211 

Removal  of  wreck  in  harbor i,  359;  iii,  2223 

Pasquotank  River,  N.  C. : 

Examination  of  waterway  from  South  Mills  to  and  including  Beau- 
fort and  Ocracoke  inlets  : 1,265,277 

Improvement  of  waterway  via i,261;  iii,1778 

Passaic  River,  N.  J.: 

Bridge  across i,701 

Examination  and  survey i,188;  11,1530,1536,1543,1547 

Improvement  of i,177;  li,  1500 

Pass  a  Loutre,  Mississippi  River: 

Closing  crevasse  in i,365;  in,  2245 

Improving  outlet  at i,365;  m,2246 

Patapsco  River,  Md.: 

Defenses  of  Baltimore 1,6,11,21,866 

Harbor  lines  in  Baltimore  Harbor,  Curtis  Bay,  and i,  40;  ii,  1693, 1697 

Improvement  at  Spring  Garden,  Baltimore ..  i,  283;  ii,  1693 

Improvement  of  channel  toCuitisBay i,233;  ii,  1692 

Improvement  of,  including  channel  to  Baltimore i,  231 ;  ii,  1687 

Removal  of  wreck i,234;  ii,1693 

Patchogue  River,  N.  Y. : 

Examination,  plan,  and  estimate  for  improvement 1, 160;  ii,  1446, 1450 

Examinations  from  Fire  Island  Inlet  to  Patchogue i,  160, 161;  ii,  1443 

Improvement  of i,  158;  ii,  1419 

Pafcerson,    N.    J.,    examination    and    survey    of    Passaic    River    up 

to 1,188;  11,1530,1536,1543,1547 

Patuxent  River,  Md.,  examination  and  survey i,  254;  ii,  1739, 1741 

Pawcatuck  River,  R.  I.  and  Conn.,  improvement  of *. . .  i,  1 12;  ii,  1320 

Pawtucket  River,  R.  I. : 

Examinations  and  survey i,112;  11,1302,1304 

Improvement  of i,  101;  ii,  1254 

Peace  C^eek,Fla.: 

Examination,  plan,  and  estimate  for  improvement  of  Charlotte  Har- 
bor   1,327;  111,2048,2058 

Improvement  of  .  i,317;  iii,2017 

Pearl  Harbor,  Hawaiian  Islands: 

Defenses  for i,6,7 

Improvement  of i,48 

Pearl  River,  Miss.: 

Below  Jackson  and  Rockport,  improvement i,  356;  iii,  2218 

Carthage  to  Jackson,  improvement  from i,857;  m,2220 

Edinburg  to  Cartbage,  improvement  from i,  358 ;  in ,  2221 

Mouth,  improvement  of 1,356;  iii,2217 

Pedee  rivers,  S.  C. : 

Examination  of  Great  Pedee i,292 

Improvement  of  Great  Pedee 1,279;  m,  1847 

Improvement  of  Little  Pedee i,278;  in,  1845 

Peekskill Harbor,  N.  Y., improvement  of i,176;  ii,X498 

Pend  Oreille  River,  Wash. ,  improvement  of i,  690;  vi,  4494 

Pennsylvania  Railroad  Company,  bridgeof i,703 

Penobscot  River,  Me. : 

Defenses  of : 1,6,13,738 

Examination  and  survey  of  Bucksport  Harbor i,  63;  ii,  1 103, 1107 

Examination  at  and  near  Bucksport  Narrows i,  63;  n,  1 101 

Improvement  of i,52;  ii,1086 

Penokee  (schooner),  removal  of  wreck  of i,167;  ii,l474 

Pensacola  Harbor,  Fla.: 

Defenses  of 1,6,26,989 

Improvement  of ^ 1,837;  in,2118 

Pentwater  Harbor.  Mich.,  improvement  of 1,561;  v,3918 

Pepin  Lake  and  Village.  Mississippi  River,  Wis.: 

Examinat  on  and  survey  at i,484;  iv. 2763,2765 

Improvement  at 1,432;  iv,l     " 
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Peqnonnock  River,  Ck>nn.  (see  Bridgeport  Harbor) i,  129;  n,  1^9 

Pere  Marcjuette  Lake,  Mich .  ( see  Ludington  Harbor) i,  562;  v ,  3916 

Fere  Marquette  Bailroad,  bridge  of  _-.       i,7(S 

Personal  property,  sale  of ,  when  not  needed i,44 

Persons,  injured,  recommendation  in  aid  of i,44 

Petaloma  Creek,  Cal., improvement  of i,631;  vi,4236 

Petoskey  Harbor,  Mich.,  improvement  of i,568;  v,39S2 

Phalia  (Falia),  Bogne,  La.,  miprovement  of i,361;  in,2240 

Philadelphia,  Pa.: 

Defensesof 1,6,20,35,842 

Improvement  of  Delaware  River  at i,  193;  ii,  1566 

Improvement  of  Schuylkill  River i,  193;  ii,  1570 

Plan  and  estimate  for  improvement  of  Delaware  River,  below  Chris- 
tian street i,  207;  ii,  1615 

Removal  of  wreck  in  Delaware  River,  off  Snyder  avenue i,  206;  n,  1588 

Removal  of  wrecks  in  Schuylkill  River i,  206;  ii,  1588, 1589 

Philippines,  division  of  the,  reconnaissances  and  explorations i,  718;  viir,  5445 

Pierre  and  Fort  Pierre,  S.  Dak.  ( see  Missouri  River) i,  444;  rv,  2859 

Piers,  public,  occupancy  of ,  by  private  parties i,40;  vin,5085 

Pigeon  Bayous, La., improvement  of i,369;  iii,2^1 

Pike  Creek,  Wis.: 

Eixamination  of  Kenosha  Harbor i,539;  v,3767 

Improvement  of  Kenosha  Harbor i,  534;  v,  3706 

Pike,  G^en.  Albert,  statue  of  («ce  Public  buildings  and  grounds)  i,  710;  vui,  5227, 5365 

Pine  Island  Harbor, Fla.  (see  Puntarasa) i,327;  iii,2041,2043 

Pine  Lake,  Mich,  (see  Charlevoix  Harbor) i,  566;  v. 

Pine  River,  Mich., improvement  of i,581;  vi,^ 

Pine  River,  Aj  inn.  : 

Construction  of  reservoir i,435;  rv,2786 

Operation  and  care  of  reservoir i,437;  it,2^)0 

Survey  of  tlowage  lines  of  reservoir i.  443 

Pinole,  Point,  San  Pablo  Bay,  Cal.,  examination,  plan,  and  estimate  for 

improvement  of  channel  off i,634;  vi,  4258, 4260 

Pittsburg  and  Li&e  Erie  Railroad  Company,  bridges  of it  701 

Pittsburg  Harbor,  Pa.: 

Bridge  across  Allegheny  River  between  Highland  Park  and  Sharpsburg      i,  699 
Construction  of  Herr  Island  Lock  and  Dam,  Allegheny  River.-  i,  483;  v,^57 

Improvement  of i»481;  v,3254 

Operating  and  care  of  Davis  Island  Diun,  Ohio  River i,  473;  v,  3140 

Plaquemine  Bayou,  La. ,  improvement  of i,  869;  ni,  2251 

Plymouth  Harbor,  Mass. ,  improvement  of . i,90;  u,  1210 

Pneumatic  dynamite  batteries i,  10,35 

Pocomoke  River,  Md.,  improvement  of i,228;  u,  1658 

Point  Isabel,  Tex.  (see  Brazos  Santiago  Harbor) i,397;  iv,2469 

Point  Judith  Harbor  and  Pond,  R.  I.: 

Construction  of  harbor  of  refuge i,106;  u,1269 

Improvement  of  pond  entrance i,108;  ii,  1371 

Point  Pinole,  San  Pablo  Bay,  Cal.,  examination,  plan,  and  estimate  for 

improvement  of  channel  off ..  i,634;  vi,  4258, 4290 

Point  Wilson,  San  Pablo  Bay,  Cal.,  examination,  plan,  and  estimate  for 

improvement  of  channel  off  i,634;  vi, 4258, 4260 

Pokegama  Falls,  Mississippi  River,  Minn. : 

Construction  of  reservoir i,435;  iv,2786 

Op^ation  and  care  of  reservoir i,437;  iv,3800 

Survey  of  flowage  lines  of  reservoir i,443 

PoUoksville,  N.  C. ,  examination  of  Trent  River  above  and  below i,  277 

Ponsett  Lake,  S.  Dak.,  examination  for  reservoir  dam i,451 

Ponchatoula  River,  La.  (seeTickfaw) i,362;  ni,2341 

Pooles  Island,  Chesapeake  Bay,  Md. ,  removal  of  wreck i,  234;  ii,  1688 

Porcupine  Island,  Bar  Harbor,  Me.,  construction  of  breakwater i,  47;  n,  1079 

Portage   Lake,  Manistee  County,  Mich.f  improvement  of   harbor   of 

refuge _ i,564;  v,3983 

Portage     Lake    and     River,    Houghton    County,    Mich.,    waterway 

via 1,517,518;  v,3598 

Portage  River,  Ohio.    See  Port  Clinton  Harbor. 
Port  Chester  Harbor,  N.  Y. : 

Examination  of i,159;  u,14S2 

Improvement  of i,142;  Ii,1878 

Removal  of  wreck  off l,159;  u,14dl 
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Port  Clinton  Harbor,  Ohio: 

Improvement  of i,590;  vi,4088 

Removal  of  wreck i,603;  vi,4096 

Port  Harford,  CaL  {see  San  Luis  Obispo  Harbor) i,  623;  vi,  4192 

Port  Huron,  Mich . ,  improvement  of  Black  River  at i,  680;  vi,  3987 

Port  Jefferson  Harbor,  N.  Y. ,  improvement  of i,  148;  ii,  1893 

Portland ,  Ky .    See  Falls  of  Ohio  Kiver. 

Portland,  Me.: 

Defenses  of 1,6,13,734 

Examination  at  Witch  Rock,  in  harbor  of i,64 

Improvement  of  harbor i,60;  n,1097 

Portland,  Oree.: 

Examination  and  survey  of  Willamette  River  below i,  676;  vi,  4416, 4418 

Harbor  lines  in  Willamette  River  at .  i,  40;  vi,  4456 

Improvement  of  Willamette  River  above i,  667;  vi,  4347 

Improvement  of  Willamette  River  below i,  669;  vi,  4352 

Port  Orford  Harbor,  Oreg. ,  improvement  of i,  634;  vi,  4265 

Porto  Rico: 

Defensesfor 1,6,10,85 

Department  of,  reconnaissances  and  explorations - .  i,  718;  viii,  5449 

Port  Royal  (Beaufort)  River,  S.  C: 

Defenses  of  Port  Royal  Sound 1,6,10,12,24,915 

Improvement  of i,289;  in,  1873 

Improvement  of  channel  between  Beaufort,  S.  C,  and  Savannah,  Qa, 

(see  Savannah) i,  292;  ra,  1913 

Removal  of  sunken  logs  in  waterway  to  Charleston i,  291 ;  lu,  1876 

Removal  of  wreck  of  boat  Sprite i,  290;  ni,  1875 

Port  Royal  Sound,  S.  C. ,  defenses  of 1,6,10,12,24,915 

Portsmouth  Harbor,  N.  H.: 

Defenses  of     . 1,6,14,768 

Examination  at  Hendersons  Point. i,  78 

Examination  of  Pull-and-be-damned  Point  (Goat  Island  Ledge) .  i,  77;  ii,  1170 

Port  Tampa.  Fla.  (sec  Tamja  Bay) i,321;  iii,2022 

Port  Washington  Harbor,  Wis.: 

Examination  of i,589;  v,3766 

Improvement  of    ' i,531;  v,3692 

Portwing  Harbor,  Wis.,  examination  and  survey i,  521 ;  v.  3630, 3633 

Post  of  Fort  Totten,  N.  Y 1,36,38,1045 

Potomac  River: 

Aqueduct  Bridge,  Washington,  D.  C,  repair  of i,703;  vin,5123 

Defenses  of  Washington,  D.  C 1,6,22,876 

Improvement  at  Washington,  D.  C i,234;  n,1702 

Improvement  below  Washington,  D.  C 1,288;  ii,  1706 

Long  Bridge,  at  Washington,  D.  C,  rebuilding  of i,  236;  ii,  1702 

Memorial  bridge  and  boulevard  to  connect  Washington,  D.  C,  with 

Mount  Vernon,  Va i,  48, 704;  viii,5125 

Removal  of  wreck  on  Mattawoman  Shoal i,  254;  ii,  1789 

Powells  River,  Va.  and  Tenn. ,  examination  of i,  469;  v ,  8067 

Powow  River,  Mass. ,  improvement  of i,71;  u,1157 

Property,  personal,  sale  of ,  when  not  needed I,44 

Providence  Harbor  and  River,  R.  I.: 

Examination  and  survey 1,112;  n,  1307,1309 

Improvement  of i,  102;  ii,  1257 

Removal  of  Green  Jacket  Shoal- ^.-  i,103;  ii,1260 

Provincetown  Harbor,  Mass. : 

Improvement  of i,92;  n,1214 

Removal  of  wreck i,98;  ii,1219 

Public  buildings  and  grounds.  District  of  Columbia i,  710;  vin,  5227 

Public  structures,  occupancy  of,  by  private  parties i,  40;  vin,  5085 

Puget  Sound,  Wash.: 

Defenses  of 1,6,12,88,1026 

Improvement  of ,  and  tributaries i,  681 ;  vi,  4477 

Improvement  of  waterway  to  lakes  Union  and  Washington  . .  i,  684;  vi,  4483 

Pull-and-be-damned   Point,  Portsmouth   Harbor,    N.   H.,  examination 

of 1,77;  n,  1170 

Pultneyville  Harbor,  N.  Y.: 

Improvement  of i,618;  vi,4165 

Removal  of  wreck i,619;  vi,4180 

Funta  Qorda,  Fla.    See  Charlotte  Harbor, 
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PnntaraBa,  Fla.,  examination  and  snryey  of  inside  passage  to  Charlotte 

Harbor .  i,  327;  m,  3041, 20« 

Puyallnp  River,  Wash.: 

Examination  of  Tacoma  Harbor 1,693 

Improvement  of  («€•€  Puget  Sound) i,681;  vi,4477 

Qnantico  Creek,  Va.,  examination  of i,^5 

Qneenstown  Harbor,  Md. : 

Examination  and  snrvey i,230;  n,1673, 16T5 

Improvement  of i,  219;  ii,  1544 

Qnincy  Bay,  Mississippi  River,  IIL: 

Examination  at i,  434;  iv,  2756 

Improvement  at i,432;  iv,2892 

Qninnipiac  River,  Conn,  (see  New  Haven  Harbor) i,  123;  n,  1333 


Raccoon  Creek,  N.  J. ,  examination  and  survey i,  207;  n,  1590. 1596 

Racine  Harbor,  Wis.,  improvement  of i,  533;  v,  3702 

Rainy  River,  Minn.,  bridge  across i,696 

Raisin  River,  Mich.  («ee  Monroe  Harbor) i,588;  vi,4019 

Rancocas  Creek  or  River,  N.  J.: 

Bridge  at  Delanco i.TOl 

Improvement  of i,  198;  ii,  1.578 

Range  and  i)osition  finders. 1,10.^ 

Rankin,  Pa.,  bridge  across  Monongahela  River i,697 

Rapid-fire  guns 1,7,35 

Rappahannock  River,  Va. ,  improvement  of i,  243 ;  ii,  1715 

Raritan  Bay  and  River,  N.  J.; 

Improvement  of  bay i,181;  u.1508 

Improvement  of  Keyport  Harbor. i,  183;  n,151] 

Improvement  of  river i,  179:  ii,  1504 

Improvement  of  Shoal  Harbor  .  i,184;  u.loVi 

Removal  of  v^rreck in  Keyport  Harbor i,  187;  IL 1517 

Removal  of  vnreck  near  Old  Orchard  Shoal  Light i,  187;  n.  1516 

Bathbum,  Robert  II.  (schooner),  removal  of  wreck  of i.  359:  ni,  2223 

Reconnaissances   and   explorations  in    military   divisions   and   depart- 
ments     - 1,718:  VIII,  5445 

Red  Hook  Channel,  New  York  Harbor,  N.  Y.,  improvement  of i,  163;  ii,  14W 

Red  Lake  and  Red  Lake  Ri\  er,  Minn. : 

Improvement  of  (see  Red  River  of  the  North) i,  439;  iv,  2814 

Surveyof i, 441 ;  rv, 2828 

Red  River,  La.,  Ark.,  Tex.,  and  Ind.  T.: 

Bridge  at  Alexandria.  La i,698 

Bridge  at  Grand  Ecore.  La .'. 1,698 

Examination  and  survey  of  Alexandria  Harbor 1,414;  iv,2560 

Exam  nation  between  Kiamichi  and  Blue  rivers i,  414;  iv,  2.565 

Examination  between  Shreveport,  La.,  and  Denison,  Tex I,415 

Gauging  (see  Mississippi  River) i,  412:  rv,  2540 

Improvement  above  Fulton,  Ark 1,401:  rv,24^ 

Improvement  below  Fulton,  Ark 1,398;  rv,24«0 

Rectification  of  mouth  by  Mississippi  River  Commission i,  694;  vii,  4525 

Red  River  of  the  North,  Minn,  and  N.  Dak.: 

Bridge  at  Drayton,  N.  Dak i,697 

Examination  of 1,443:  rv.^m 

Improvement  of i,  439;  rv,  2814 

Regulations  governing  the  running  of  loose  logs,  etc ,  on  certain  streams .         i,  43 

Rhode  Island,  defenses  of  coast 1,6,12,16.791 

Richland  Creek  or  River,  Tenn. ,  examination  of i,  469;  v,  3074 

Richmond,  Va.: 

Examination  and  survey  of  James  River  at i,  255;  li,  1754, 1757 

Harborlines.. i, 40;  n.  1761 

Improvement  of  James  River  up  to 1,251;  n,  1725 

Removal  of  wreck  in  James  River     . i, 254;  ii,  1738 

Rich  Passage,  Puget  Sound,  Wash.,  defenses  at.     See  Puget  Sound. 
Rioville,  Ne v.,  examination  of  Colorado  River  between  El  Dorado  Canyon 

»n4 ,-., ,-., 1,624 
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Biyers  and  harbors: 

Appropriations  and  exi)enditxire8 1,89,40;  vin,5071 

Bridges i,40,43;  viii,5103 

Discontinuance  of  appropriations  and  deterioration  of  works  .  i^40:  viii,  5071 
Dredges,  hydraulic,  for  certain  rivers,  i,  41, 815, 366, 391;  iii,  1985, 2246;  iv,  2384 

Emergency  river  and  harbor  act i,39 

Employees,  injured,  recommendation  regarding  aid  to i,  44 

Engineer  divisions . .     i,44 

Estimate  of  appropriation  for  examinations,  surveys,  etc i,  693 

Estimate  of  appropriations  for  improvement  of. i,  39 

Harbor  lines,  establishment  of i,40 

Occupancy  of  public  structures  by  private  parties i,  40;  viu,  5085 

Operating  and  care  of  canals,  etc i,  40 

Regulations  governing  the  running  of  loose  logs,  etc.,  on  certain 

streams i,  43 

Sale  of  personal  property  when  not  needed,  recommendation  as  to . ..        i,  44 

Status  of  works. ; i,39 

Wrecks,*removal  of i,40 

Roach,  Wm.  H,  (schooner),  removal  of  wreck  of -. i, 229;  ii,  1661 

Roads: 

Fort  Washakie,  Wyo.,  to  Buffalo  Fork,  Snake  River i,  721;  vm,  5453 

Washmgton,  D.  C,  to  Mount  Vernon,  Va i,43 

Yellowstone  National  Park i,716;  viii,5403 

Roanoke  River.  N.C.,  improvement  of i,264;  ii,1782 

Rockhall  Harbor,  Md.: 

Examination,  plan,  and  estimate  for  improvement i,  230;  ii,  1670 

Improvement  of  ..  1,218;  ii,1643 

Rockland  Harbor,  Me.: 

Harbor  lines i,40;  ii,1138 

Improvement  of i,54;  ii,1089 

Rockport.  Mass.: 

Construction  of  harbor  of  refuge  in  Sandy  Bay i,  72;  ii,  1161 

Examination  and  survey  of  piers  and  breakwater i,  77;  ii,  1177, 1178 

Resurvey  and  estimate  of  cost  at  breakwater,  Sandy  Bay,  including 

project  for  completing  harbor  of  refuge i,  77;  ii,  1 184 

Rock  River,  111.: 

Examination  of  canal  feeder,  for  lock  and  dam i,550 

Operating  and  care  of  canal  around,  at  Milan i,  549;  v,  3853 

Rockwood,    111.,   examination   and    survey    ot    Mississippi    River   be- 
low  1,430;  iv,2667,2669 

Romerly  Marsh,  Ga. ,  improvement  of  waterway  via i ,  303;  in,  1953 

Rondout  Harbor,  N.  Y.,  improvement  of \ 1,175;  u,  1496 

Root  River,  Wis.  (see  Racine  Harbor)    i,583;  v,3702 

Rouge  River,  Mich.: 

Bridge  at  Dix  avenue 1,702 

Bridge  at  Fort  street 1.700 

Improvement  of i,586;  vi,4006 

Rough  River,  Ky. : 

Improvement  of i,51l;  v,3539 

Operating  and  care  of  lock  and  dam i,512;  v,3541 

Round  Lake,  Mich,  (see  Charlevoix  Harbor) i,  566;  v,  3928 

RousCiPoint,  N .  Y. ,  bridge  across  Lake  Champlain .  i,  697 

Ruark,  Thomas  H,  (sloop) ,  removal  of  wreck  of i,  254;  ii,  1739 

Rules  governing  the  running  of  loose  logs,  etc.,  on  certain  streams i.  43 

Rumsey,  Ky. ,  reconstruction  of  Lock  No.  2,  Green  River i,  509;  v,  3501 

Rutland-Canadian  Railroad  Company,  bridge  of i,  697 

8. 

Sabine  Lake,  Pass,  and  River,  Tex. : 

Defenses  of 1,6,12,28,952,958 

Examination  of  pass i,384 

Examination,  plan,  and  estimate  for  improvement  of  channel  through 

lake 1,384;  111,2302 

Improvement  of  harbor  in  pass i,380;  iii,2276 

Improvement  of  mouth  of  river i,378;  iu,2272 

Improvement  of  river i,  379;  iii,  2274 

Regulations  governing  navigation  on  river i,43 

Removal  of  wreck  in  pass i,383;  m,S 
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Saoo  Biver,  Me.,  improyement  of 1,64;  ii,1148 

Sacramento  Oonnty,  Cal.,  bridge  of i,699 

Sacramento  River,  Cal.: 

Bridge  acroes  Georgiana  Slon^h  at  Walnnt  Ghrove - i,6W 

Improyement  by  California  Debris  Commission i,  696;  vm,  5007 

Improyement  from  Sacramento  to  mouth i,  629;  vi,  4230 

Improvement  of i,628;  vi,4227 

Sag   Harbor,    N.    Y.,   examination,   plim,  and  estimate  for  improve- 
ment  1,161;  U.1451 

Saginaw  River,  Mich., improvement  of i,o76;  vi,8978 

St.  Angnstine  Harbor,  Fla.,  improvement  of i,811;  iii,1961 

St.  Charles  and  St.  Louis  County  Brid^  Company,  bridge  of i,  688 

St.  Charles,  Mo.,  bridge  across  Missouri  Biver i,698 

St.  Clair  River  and  St.  Clair  Flats  Canal,  Mich.: 

E^xamination  for  doubling  capacity  of  canal i,587 

Improvement  of  canal i,  582;  vi,  8998 

Improvement  of  channels  in  waters  connecting  Great  Lakes  . .  i,  569;  vi,  dM7 
Operating  and  care  of  canal .   .. i; 588 ;  vi, 3994 

St.  Croix  Lake  and  River,  Wis.  and  Minn. : 

Examination,  plan,  and  estimate  for  improvement  from  Stillwater  to 

TaylorsFalls    i, 442;  iv, 2886, 2839 

Improvement  of 1,487;  iv,2809 

Reflations  governing  navigation  on 1,48 

St.  Croix  River,  Me.,  repair  of  piers  below  Calais i,44 

St.  Francis  River,  Mo.  and  Ark.: 

Examination  from  Qreenville,  Mo. ,  to  mouth  of  Mingo i,  424;  rv.  2618 

Improvement  in  Arkansas. i,428;  iv,2610 

St.  Francois  River,  Mo.    See  St.  Francis  River,  Ark.  and  Mo. 

St.  (Jeorges  Sound,  Fla. ,  harbor  lines  at  Dog  Island i,  40;  m,  2158 

St.  Johns  Plantation,  St.  Martin  Parish,  La.,  bridge  at i,699 

St.  Johns  River,  Fla. : 

Defenses  of 1,6,25,938 

Improvement  at  Orange  Mills  Flats i,809;  in,  1972 

Improvement  between  Jacksonville  and  the  ocean i,  307 ;  in,  1967 

Improvement  of  Volusia  Bar i,310;  in,1978 

St.  Jones  River,  Del.: 

Examination  and  survey 1,230;  u,  1662, 1664 

Improvement  of  {see  MurderMll  River) i,  213;  u,  1(587 

St.  Joseph  Harbor  and  River,  Mich.: 

Improvement  of  harbor 1,552;  v,3879 

Improvement  of  river. i,558;  v,3888 

Removal  of  wreck  in  harbor i,  568;  v,  8988 

St.  Lawrence  River,  N.  Y. : 

Cape  Vincent  Harbor,  improvement  of i,616;  yi,4173 

Long  Sault  Island,  exammation  at i,619 

Ogdensburg  Harbor,  improvement  of i,618;  vi,4177 

Ogdensburg  to  Lake  Ontario,  removal  of  shoals i,  617;  vi,  4175 

St.  Louis  Bay  and  River,  Minn,  and  Wis.    See  Duluth  Harbor. 

St.  Louis  Harbor,  Mo.,  improvement  of i,428;  rv,2664 

St.  Martin  Parish,  La.: 

Bridge  across  Bayou  Teche  at  St.  Johns  Plantation i,699 

Bridge  of ,  across  Bayou  Teche  at  Bulliards  Cove ,  i,698 

St.  Marys  River  and  St.  Marys  Falls  Canal,  Mich.: 

Commercial  statistics i,  571, 672;  vi,  3959 

Improvement  of  channels  in  waters  connecting  Great  Lakes  . .  i,  569;  >^,3947 

Improvement  of  Hay  Lake  Channel i,573;  vi,3969 

Improvement  of  river  at  the  falls i,570;  vi,3953 

Operating  and  care  of  canal 1.571;  vi,3956 

Water  levels. i,  715;  vin,  5408 

St.  Paul,  Minn. ,  gauging  Mississippi  River  at i,  441 ;  iv,  2821 

St.  Peter,  Minn. ,  examination  of  Minnesota  River  at i,  448;  iv,  2840 

St,  Peter  (schooner),  removal  of  wreck  of 1,619;  vi,4180 

Sakonnet  Harbor.  Point,  and  River,  R.  L: 

Examination  of  harbor i,  112 

Increasing  width  and  depth  of  draw  opening  in  Stone  Bridge .  _  i,  100;  n,  1251 
Rebuilding  and  extending  breakwater  at  Sakonnet  Point i,  101;  n,  1253 

Sale  of  personal  property  when  not  needed i,  44 

Salmon  Bay,  Wash. ,  improvement  of  waterway  via l,  684;  vi,  4483 

Salmon  Creek,  N.  Y.    See  Pultneyville  Harbor. 
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Sampit  River,  S.  C: 

Examination  and  survey 1,391;  m,  1888, 1887, 1893 

Improvement      of      Georgetown      Harbor      {see      also     Winyah 
Bay) 1,380,281;  in,  1850, 1851 

San  Bernard  River,  Tex.,  examination  and  survey i,896;  iv, 3488, 3440 

Sandbeach,  Lake  Huron,  Mich.: 

Improvementof  harbor  of  refuge.... i,578;  vi,896S 

Water  levels... i,715;  vm,5403 

San  Diego  Harbor,  CaL: 

Defenses  of 1,6,81,974 

Improvement  of .' i,  619;  vi,  4181 

Sand  Luand,  Ohio  River,  Ky . ,  examination  for  acquisition  of i,  518 

Sandusky  Harbor,  Ohio: 

Examination  of ^ i,604 

Improvement  of : i,591;  vi,4043 

Removal  of  wreck  at  outer  bar 1,608;  vi,4094 

Sandwich  Harbor,  Mass.,  examination  of i|94;  n,1334 

Sandy  Bay,  Mass.: 

Construction  of  harbor  of  refuge 1,72;  ii,1161 

Examination    and    survey    of  piers    and     breakwater    at     Rock- 
port 1,77;  11,1177,1178 

Resurvey  and  estimate  of  cost  at  breakwater,  including  project  for 
completing  harbor  of  refuge i,77;  n,1184 

Sandy  Hook,  N.  J.,  defenses  at 1,10,19,889 

Sandy  Lake,  Minn: 

Construction  of  reservoir « 1,435;  iv,3786 

Operation  and  care  of  reservoir 1,487;  iv,2800 

San  Francisco  Bay  and  Harbor,  CaL: 

Defenses  of 1,6,12,82,980 

Examination  of  Oakland  Harbor 1,684 

Examination,  plan,  and  estimate  for  improvement  of  channel  between 

Karquines  Strait  and  Golden  Gate i,684;  vi,  4358, 4360 

Improvement  of  Oakland  Harbor i,636;  vi,4218 

Removal  of  Arch  and  Shag  rocks... 1,625;  vi,4215 

Sanitary  District  of  Chicago,  111.,  drainage  canal i,42 

San  Jacinto  Bay,  Tex.,  harbor  lines  at  Laporte i,40;  rv,3476 

San  Jacinto,  Fort,  Gidveston  Harbor,  Tex.,  harbor  lines  at i,  40;  iv,  3475 

San  Jacinto  River,  Tex.,  improvement  of  waterway  via.  i,  386;  rsr,  3835, 3337, 3830 

San  Joaquin  River,  Cal. : 

Examination  above  Stanislaus  River 1,684 

Examination  of  channel  from  Antioch  to  Suisun  Point 1, 684 

Improvement  of 1.637;  vi,4333 

Improvement  of,  by  California  Debris  Conmiission i,  696;  vni,  5007 

San  Juan,  Porto  Rico,  defenses  for 1,6,10,35 

San  Leandro  Bay,  Cal.  (sec  Oakland  Harbor) 1,636;  vi, 4318 

San  Luis  Obispo  Harbor,  Cal.,  improvement  of i,  623;  vi,  4192 

San  Pablo  Bay,  Cai.  ( see  Karquines  Strait) i,  634;  vi,  4258, 4260 

San  Pedro  Bay  and  Harbor,  Cal. : 

Construction  of  deep-water  harbor i,621;  vi,4187 

Examination  and  survey  of  inner  harbor i,  624;  vi,  4194, 4199 

Impro\  ement  of  Wilmington  inner  harbor i,  622;  vi,  4191 

Santee  River,  S.  C: 

Examination  and  survey  of  waterways  between  North  and  South 

branches 1,291;  m,  1894, 1897 

Improvement  of i,283;  in,  1856 

Sarasota  Bay,  Fla. : 

Examination  and  survey  of  inside  passage  to  Lemon  Bay.  i,  327;  m,  2054, 2060 
Improvement  of i,318;  ui,2018 

iSatonefia  (barge),  removal  of  wreck  of i,  187;  ii,  1516 

Saugatuck,  Mich.,  improvement  of  Kalamazoo  River  at . .  1, 555, 556;  v, 3887, 3890 

Saugatuck  River,  Conn.,  improvement  of i,  131;  ii,  1343 

Saugertiee  Harbor,  N.  Y.: 

Examination,  plan,  and  estimate  for  improvement i,  188;  n,  1518 

Improvement  of i,  174;  u,  1494 

Saugus  River,  Mass.    ^ee  Lynn  Harbor. 

Sauk  River,  Wis.: 

Examination  of  Port  Washington  Harbor i,  539;  v,  3766 

Improvement  of  Port  Washington  Harbor i,531;  v, 
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Sanlt  Ste.  Marie,  Mich,  and  Ontario: 

Commerce  passing  canals  at 1,571,572;  Ti,395d 

Waterlevels 1,715;  vm,544J2 

Savannah  Harbor  and  River,  G^: 

Defenses  of     1,6,25,917 

Examination  of  harbor i,SJ06 

Improvement  of  harbor,  including  channel  to  Beanfort,  S.  C  - .  i,  292;  in,  1913 

Improvement  of  rivt  r  above  Angnsta i,  296;  in,  1930 

Improvement  of  river  between  Angnsta  and  Savannah i,  294;  in,  192b 

Improvement  of  waterway  to  Fernandina,  Fla i,  803;  m,  1953 

Removal  of  wrecks 1,306;  in,  1961 

Saxton,  Minn., examination  at 1,521;  v,;i629 

Sayville,N.Y., improvement  of  Browns  Creek ...  1,157;  ii,  1417 

Schnyler.  Fort,  N.  Y . ,  defenses  at    See  New  York  Harbor. 
Schuylkill  River,  Pa. : 

Improvement  of i,193;  n,  15?70 

Removal  of  wrecks 1,206;  u,  1588, 1589 

Scitnate  Harbor,  Mass.,  improvement  of i,88;  u,  1206 

Scnppemong  River,  N.  C. ,  examination  of  bar  at  month i,  277 

Seabright,  N.  J.,  removal  of  wreck  off ii,1516 

Seacoast  defenses.    See  Fortifications. 

Seal  Harbor,  Me.,  removal  of  wreck i,62;  ii,1100 

Searchlights I,13,a5,37 

Seawalls ..  1,11.35 

Sebewaing  River,  Mich.,  improvement  of i,577;  vi,3981 

Secretary  Creek,  Md.  («ee  Warwick  River) 1,222;  n,1650 

Seekonk  (Pawtuoket)  River,  R.  L: 

Examinations  and  survey 1,112;  ii,lS02,1304 

Improvement  of 1,101;  n,1254 

Sewall  Point  Channel,  Elizabeth  River,  Va.,  removal  of  wrecked  cars 

in 1,264;  n,1784 

Shag  Rocks.  San  Francisco  Harbor,  Cal. ,  removal  of i,  625;  vi,  4215 

Sharpsbnrg,  Pa.,  bridge  across  Allegheny  River 1.699 

Shawneetown,  111.  («e6  Ohio  River) i,469;  v,30S5 

Shaws  Cove,  New  London,  Conn,  {see  Thames  River) .  i,  1 17;  ii,  1325 

Sheboygan  Harbor,  Wis.,  improvement  of i,530;  v,3^r7 

Sherman,       General,      statue     of       (see       Public      buildings      and 

grounds) 1,710;  vm,  5^7, 5264 

Shilshole  Bay,  Wash. ,  improvement  of  waterway  via i,  684;  vi,  4483 

Ship  Island  Harbor  and  Pass,  Miss. : 

Improvement  of  channel  to  Gulf  port i,  355;  ni,  2216 

Improvement  of  pass i,  855;  m,  2216 

Ship  John  Light,  Delaware  Bay,  removal  of  wreck  of  schooner  Lottie  K. 

Friend i,206;ii,1587 

ShoalHarbor,N.  J., improvement  of  ,.. i,  184;  n,  1512 

Shoalwater  Bay  ( Willapa  Harbor) ,  Wash. ,  improvement  of i,  676;  vi,  4463 

Shreveport  and  Rod  River  Valley  Railway  Company,  bridge  of i,  698 

Shreveport,  La.,  waterway  to  Jefferson,  Tex.  (see  Cypress  Bayou)  _  i,  401;  iv,  2592 

Shrewsbury  River,  N.  J. ,  improvement  of i,  185;  u,  1 513 

Sinepuxent  Bay,  Md. ,  improvement  of  waterway  via 1 i,  217;  ii,  1642 

Sioux  City,  Iowa: 

Improvement  of  Missouri  River  at  and  above i,  444;  iv,  2859 

Monument  to  Sergt .  Charles  Floyd  near i,722;  viii,5455 

Snagging  Upper  Missouri  River 1,450;  iv,21^ 

Sioux  River,  S.  Dak. ,  examination  for  reservoir  dam i.  451 

Siuslaw  River,  Oreg. ,  improvement  of  mouth i,  645;  vi,  4286 

Six-mile    Island,    Allegheny    River,    Pa.,    construction   of    lock    and 

dam 1,483;  v,3257 

Skagit  River.  Wash,  (see  Puget  Sound) i,681;  vi,4477 

Skiddaway  Narrows,  Ga,,  examination  of 1,806 

Slack- water  systems.    See  Canals  and  Waterways. 

Small  wood,  Foi-t,  Md.,  defenses  at    See  BaJtimore  Harbor. 

Smyrna  River,  Del.: 

Examination  of i,231 

Improvement  of i,212;  u,1635 

Snag  boats: 

For  works  in  Florida,  construction  of 1,315;  ui,  1985 

For  works  on  Texas  coast,  procurement  of 1,391;  iy,2334 

Sale  of ,  when  not  needed 1,44 


Digitized  by  VjOOQIC 


INDEX.  41 

Snake  River,  Alaska,  bridge  across i,698 

Snake  River,  Wash.,  Oreg.,  and  Idaho: 

Examination     from     Asotin,     Wash.,     to     Pittsbnrg     Landing. 

Oreg 1,665;  VI,  4338 

Examination  from  month  to  head  of  navigation i,  666 

Improvement  np  to  Asotin,  Wash     i,  652;  vi,  4319 

Road  from  Bnflfalo  Fork  to  Fort  Washakie,  Wyo i,721;  vm,5453 

Snohomish  River,  Wash. : 

Improvement  of  (jce  Pnget  Sonnd) i,681;  vi,4477 

Improvement  of  Everett  Harbor i,686;  vi,4485 

Snoqnalmie  River,  Wash.: 

Bridge  at  Novelty i,699 

Bridge  near  Tolt 1,700 

Improvement  of  («ce  Pnget  Sound) . .  i,681;  vi,4477 

Sodo  Lakes,  La.  («ee  Cypress  Bayou) i,401;  iv,2502 

Sonoma  Creek,  Cal., examination  of i,633;  vi,4256 

South  Atlantic  States,  removal  of  water  hyacinth i,  315;  in,  1985 

South  Branch,  Chicago  River,  111.    See  Chicago  Harbor  and  River. 
South  Branch.  Santee  River,  S.  O.    See  Santee  River. 

South  Carolina,  defenses  of  coast  of 1,6,10,12,24,911 

South  Chicago,  UL: 

Bridge  across  Calumet  River.. i,699 

Improvement  of  («ee  Calumet  Harbor) i,542;  v,3788 

Southern  Branch,  Elizabeth  River,  Va.: 

Improvement  of  Norfolk  Harbor  and  approaches i,  255;  ii,  1763 

Improvement  of  waterway  to  Albemarle  Sound,  N.  C,  via  Currituck 

Sound 1,262;  u,1778 

Improvement  of  waterway  to  sounds  of  North  Carolina,  via  Pasquo- 
tank River 1,261;  11,1773 

Removal  of  wreck i,  264;  u,  1788 

Southern  Railway  Company,  examination  of  Norfolk  Harbor,  Va.,  at 

vicinity  of  pier  of  . i,  265 

South  Haven  Harbor,  Mich.,  improvement  of i,  554;  v, 3884 

South  Hero  Island  Channel,  Lake  Champlain,  Vt. ,  improvement  of i,  167 

South  Mills,  N.C.: 

Examination  of  waterway  to  and  including  Beaufort  and  Ocracoke 

inlets 1,265,277 

Improvement  of  waterway  from  Norfolk,  Va.,  to  sounds  of  North 

Carolina i,261;  ii,1773 

South  Milwaukee  Harbor,  Wis. ,  improvement  of i,  533;  v,  3701 

South  Norwalk  Harbor,  Conn,  {see  Norwalk) i,  133;  n,  1344 

South  Pass,  Mississippi  River,  improvement  of i,  41, 360, 366;  in,  2225 

South  River,  N.  J.,  improvement  of i,180;  u,1506 

South  San  Francisco  Harbor,  Cal. ,  examination  of i,  633;  vi,  4248 

South  Sioux  City,  Iowa  {see  Missouri  River) i,  444;  iv,  2859 

Southwest    Pass,    Mississippi    River,   plans    and    estimates    for    im- 
provement    1, 365, 366,383;  111,2287 

Springdale,  Pa.,  construction  of  lock  and  dam  in  Allegheny  River .  i,  483;  v,  3257 

Spring  Qard(»n,  Baltimore,  Md.,  improvement  at i,  233;  ii,  1693 

Springwells  Township,  Mich.: 

Bridge  of,  across  Rouge  River  at  Dlx  avenue i,702 

Bridge  of,  across  Rouge  River  at  Fort  street i,700 

Sprite  (boat),  removal  of  wreck  of 1,290;  iii,  1875 

Spuyten  Duyvill  Creek,  N.  Y.  (see  Harlem  River)  1,153;  ii,1406 

S;uan  (Manasquan)  River,  N.  J.,  improvement  of i,186:  ii,  1514 

Stage  Harbor,  Mass.  (see  Chatham) 1,92;  ii,1217 

Stamford  Harbor,  Conn.: 

Harbor  lines I l,40;  ii,1368 

Improvement  of i,  137;  ii,  1347 

Stanheryy  Henry  (schooner) ,  removal  of  wreck  of i,  326;  in,  2032 

Staten  Island,  N.Y.: 

Defenses  on.    See  New  York  Harbor. 

Examination  and  survey  of  channel  between  New  Jersey  and  {see 

Arthur  Kill) I,188;  n,  1525,1527 

Improvement  of  channel  between  New  Jersey  and i,  178;  ii,  1502 

Staten  Island  Sound,  N.  Y.  and  N.  J.    See  Arthur  Kill. 
Statistics,  commercial,  of  canals  at  Sault  Ste.  Marie,  Mich,  and    On- 
tario    1,571,572;  vi,3959 
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Steamboats: 

See  also  Dredge  aiid  Snag  boats  and  Wreoks. 

Begnlations  governing  running  of,  on  certain  streams i,43 

Stilagnamish  River,  Wash.  (^€  Pnget  Sonnd) i,681;  vi,4477 

Stillwater  Harbor,  Minn.: 

Examination,  plan,  and  estimate  for  improvement  of  SI  Croix  Biver 

to  Taylors  Falls i,  442;  iv,  3836, 2839 

Improvement  of  St.  Croix  River  at 1,487;  iv,S80Q 

Stonington,  Conn. ,  constmction  of  harbor  of  refuge i,  114;  n,  13S 

Stony  Lake,  Mich. ,  examination  of  channel  to  Lake  Michigan i.  509;  v,  3939 

Structures,  public,  occupancy  of,  by  private  parties i,  40;  vni,  50^ 

Sturgeon  Bay  and  Lake  Micnigan  Canal,  Wis.: 

Construction  of  harbor  of  refuge i,526;  v,3672 

Examination  of 1,539 

Improvement  of i,535;  v,a650 

Operating  and  care.. i,526;  v,a6^ 

Sturgeon  Bay  Bridge  Company,  bridge  of 1,708 

Sturgeon  Bay.,  Wis.,  bridge  obstructing 1,708 

Submarine  mines 1,5,13,35,87 

Suck,  the,  Tennessee  River: 

Improvement  of  {see  Tennessee  River,  below  Chattanooga) i,  460;  v,  2912 

Surveyat ._ i,468;  v,2d56 

Suisun  Bay,  Cal. ,  examination  from  Suisun  Point  to  San  Joaquin  River L,  634 

Suisun  Creek,  Cal.,  examination  of 1,633;  vi,4230 

Sullivan  Falls  Harbor,  Me.,  improvement  of i,48;  n,1080 

Sullivan  Island,  Charleston  Harbor,  S.  C: 

Bridge  across  Breach  Inlet ._  1.700 

Improvement  at i,  287;  ni,  1867 

Sullivan  River,  Me.,  improvement  of  Sullivan  Falls  Harbor i,  48;  n,  1090 

Sunken  vessels,    ^ee  Wrecks. 
Superior  Bay  and  Harbor,  Wis.: 

Harbor  lines i,40;  v.  8642 

Improvement  of i,514;  v,3554 

Superior  Lake: 

See  also  Northern  and  Northwestern  Lakes. 

Improvement  and  operating  and  care  of  waterway  to  Keweenaw 

Bay 1,517,518;  V,  0598 

Survey  for  canal  to  Mississippi  River i,  521;  v,  3618 

Waterlevels i, 715;  viii, 5319, 5403 

Supervision  of  the  harbor  of  New  York,  N.  Y i,693;  vi,4513 

Surveys: 

Estimate  of  appropriation  for 1,698 

In  military  divisions  and  departments i,  718, 721 ;  viii,  5445 

Northern  and  Northwestern  Lakes i,711;  ^tu,5317 

Susquehanna  River,  Md. : 

Examination  of  Havre  de  Grace  Harbor 1,231 

Improvement  above  and  below  Havre  de  Grace i,218;  ii,  1648 

Suwanee  River,  Fla.,  improvement  of i,325;  ui,2030 

Swan  Lake,  Miss. .  bridge  across  Tallahatchie  River i,  698 

Swash  Chpinel,  New  York  Harbor,  N.  Y.,  removal  of  wreck i,  167;  n,  1474 

Swinomish  Slough,  Wash. ,  improvement  of i,  687;  vi,  4487 

Sylvia  de  Orasse  (steamer),  wreck  of  (see  Columbia  River,  below  Tongue 

Point) .. 1,670;  VI, 4360 

Synepuxent  Bay,  Md. ,  improvement  of  waterway  via 1, 217;  n,  1648 


Tacoma  Harbor,  Wash.,  examination  of 1.693 

Tail  of  the  Horseshoe,  Chesapeake  Bay,  removal  of  wreck  on i>264;  n,  1783 

Tallahatchie  County,  Miss.,  bridge  of i,698 

Tallahatchie  River,  Miss. : 

Bridge  across 1.698 

Improvement  of i,410;  iv,2534 

Tampa  Bay  and  City,  Fla.: 

Defenses  of 1,6,26,939 

Harbor  lines  in  Hillsboro  River  at  Tampa i,40;  in,  3084 

Improvement  of  bay 1,321;  ni.  2023 

Improvement  of  Hillsboro  Bay  and  River 1, 323;  in.  2035 

Removal  of  wreck  in  bay i,826;  ui,3083 
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Tangier  Island  and  Sound,  Md.  and  Va. : 

Examination  for  channel  to  Tangier  Island i,281;  ii,1684 

Removal  of  wreck  at  Deals  Island i,229;  u,1661 

Tanners  Creek,  Va.,  bridge  near  Norfolk 1,700 

Tarpaulin  Cove,  Mass.,  removal  of  wreck i,110;  u,l281 

Tar  River,  N.  C,  improvement  of i,267;  in,  1798 

Tarrytown  Harbor,  N.  Y.,  examination  and  survey i,  188;  ii,  1520, 1532 

Taunton  River,  Mass: 

Improvement  of i,99;  ii,  1248 

Improvement  of  Fall  River  Harbor i,  104;  ii,1263 

Tchefuncte  (Chefuncte)  River,  La.,  improvement  of i,  361 ;  iii,  i 

Teche  Bayou,  La. : 

Bridge  at  Bulliards  Cove i,( 

Bridge  at  St.  Johns  Plantation,  St.  Martin  Parish i,  ( 

Improvement  of .  i,  372;  in,  2S 

Telegraph  line  connecting  Executive  Departments,  Washington,  D.  C. 

(see  Public  buildings  and  grounds) i,  710;  vm,  5227, 5262 

Tennessee  River : 

Bridgeport  to  Decatur,  Ala. ,  survey  from i,468;  v,3308 

Bridges  across,  report  on  Congressional  bill  providing  for  construc- 
tion of 1,40;  vm,5103 

Chattanooga,  Tenn.,  to  Riverton,  Ala. ,  survey  from i,  469 

Chattanooga,  Tenn.,  improvement  above i,  458;  v,  2908 

Chattanooga,  Tenn. ,  to  Decatur,  Ala. ,  improvement  from i,  460;  v,  2912 

Decatur  to  Florence,  Ala. ,  imprevement  from i,  460;  v,  2914 

Florence  to  foot  of  Bee  Tree  Shoals,  Ala.,  improvement  from ..  1,460;  v,  2914 

Gauging  (.see  Mississippi  River) i,  412;  iv,  2540 

Moccasin  Bend,  Tenn. ,  examination  for  canal  . . .' i,  468;  v,  3005 

Muscle  Shoals  Canal,  Ala. ,  operating  and  care i,463;  v,2934 

Paducah,  Ky.,suirey  at . i,477;  v,3219 

River  system 1,458;  v,2907 

Riverton,  Ala.,  improvement  below i, 460;  v, 2916 

Suck,  or  mountain  section  below  Chattanooga,  Tenn.,  survey  at.  i,  468;  v,  2956 

Tensas  River,  Ala.,  bridge  near  Mobile. i,699 

Teusas  River,  La.,  improvement  of 1,406;  iv,2517 

Terraceia  Cut-off,  Fla.  (see  Manatee  River) i, 319;  in,  2020 

Texas  City,  Tex.,  deepening  channel  to  Galveston  Harbor i,  386;  iv,  2326 

Texas,  procurement  of  dredge  and  snag  boat  for  works  on  coast  of.  i,  391;  iv,  2334 
Thames  River,  Conn. : 

Harbor  lines  at  New  London  Harbor i,40;  ii,1363 

Improvement  of,  including  New  London  Harbor i,  1 17 ;  ii,  1325 

Survey  of  New  London  Harbor i,  141;  ii,  1351 

The  Board  of  Engineers 1,5,6,727 

Three-mile  Creek.  Ala.,  bridge  near  Mobile i, 700 

Three-mile  Harbor,  Long  Island,  N.  Y.,  examination  of i,  161;  ii,  1454 

Three-mile  Rapids,  Columbia  River,  Greg,  and  Wash.,  improvement 

at 1.655;  vi,4322 

Three-mile  Riffle  (Ripple),  Licking  River,  Ky.,  survey  for  lock  and 

dam 1,476;  V,  3155 

Thunder  Bay  River,  Mich. ,  improvement  of  Alpena  Harbor i,  575;  vi,  3975 

Tickfaw  River,  La.,  improvement  of,  including  tributaries i,  362;  in,  2241 

Tillamook  Bay  and  Bar,  Greg. ,  improvement  of i,  650;  vi,  4314 

Tiverton,  R.  1. ,  alteration  of  Stone  Bridge  across  Sakonnet  River.  _  i,  100;  n,  1251 
Toledo  Harbor,  Ghio: 

Bridge  across Maumee River 1,699 

Improvementof i, 589;  vi, 4022 

Removal  of  wreck  near  outer  entrance  to  Maumee  Bay i,  603;  vi,  4095 

Tolomato  River, Fla.  (.«ee  St.  Augustine  Harbor; 1,311;  in,  1981 

Tolt,  Wash.,  bridge  across  Snoqualmie  River i,700 

Tombigbee  River,  Ala.  and  Miss.: 

Columbus  to  Fulton,  Miss.,  improvement  from i,  349;  m,  2206 

Demopolis,  Ala. ,  below,  improvement l,  347;  in,  2202 

Demopolis,  Ala.,  to  Columbus,  Miss.,  improvement  from i,349;  in, 2205 

Examination  for  locks  and  dams  on  Warrior  River i,  360 

Fulton  to  Walkers  Bridge,  Miss. ,  improvement  from i,  350;  in,  2207 

Tonawanda  (^reekand  Harbor,  N.  Y.: 

Examination  and  survey.. i,611;  vi, 4152, 4155 

Harbor  lines  at  North  Tonawanda i,40;  vi,4159 

Improvementof  harbor i,609;  vi,4188 
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Tongne  Point,  CJolnmbia  River,  Oreg. ,  imp^vement  below i,  670;  vi,  4360 

Tonna^  throngh  canals  at  Saolt  Ste.  Marie,  Mich,  and  Ontario,  i,  571 ,  572;  vi,  3d59 

Torpedoes 1,5,12,35,37,731,1064 

Totten,  Fort,  N.  Y.,  post  of 1,36,^,1045 

Town  Creek,  Bmnswit  k  County,  N.  C,  improvement  of .  i,  275;  m,  1827 

Town  River,  Mass.,  improvement  of i,85;  Ii,ia08 

Trail  Creek,  Ind.    See  Michigan  City  Harbor. 

Traverse  Lake,  Minn.,  survey  of i, 442;  it, 2838 

Trenton,  N.  C,  examination  of  Trent  River  up  to 1,277 

Trent  River.  N.  C: 

Examination  of i,277 

Harbor  lines  at  Newbem , i,40;  iii,1837 

Im:  rovement  of i,  268;  m,  1803 

Trinity  River,  Tex.: 

Examination  from  Dallas  to  city  of  Fort  Worth i,  3S8 

Improvementof i,388;  iv,232» 

Survey  from  mouth  to  Dallas i,  394;  iv,  2348 

Troo'  8,  engineer,  equipment  of 1,35,38 

Tuckerton  Creek,  N.  J.,  examination  and  survey i,207;  11,1612,1614 

Tugboats,  sale  of,  when  not  needed 1,44 

Tug  Fork,  Big  Sandy  River,  W.  Va.  and  Ky.: 

Improvementof i,498;  v,8357 

Surveyof - i,503;  t,3400 

Turners  Cut,  N.  C: 

Examination  of  waterway  from  South  Mills  to  and  including  Beaufort 

and  Ocracoke  inlets I,  265,277 

Improvement  of  waterway  via i,261;  n,1773 

Turrets I,7 

Turtle  Bayou,  Tex. ,  examination  and  survey i,  894;  rv,  2342, 2345 

Turtle  River,  Ga.    -SVe  Brunswick  Harbor. 

jTMff^,  iforaci^^.  (steamer),  removal  of  wreck  of 1,568;  t,3933 

Twelve-mile  Creek,  Fla.  (sec  Orange  River) i,826;  ra,2032,2035 

Twelve-mile  Creek,  N.  Y.  {see  Wilson  Hatbor) i,  612;  vi,  4161 

Twin  Rivers,  Wis. : 

Examination  of  Two  Rivers  Harbor i,538;  v,;^T^ 

Improvementof  Two  Rivers  Harbor 1,528;  v,3681 

Two  Harbors,  Minn.: 

Examination  of  Burlington  Bay i,53S 

Improvement  of  Agate  Bay 1, 513;  v,  3551 

Two  Islands.  IMlnn.,  examination  at i,521;  y,8629 

Two  Rivers  Harbor,  Wis.: 

Examination  of_   i,538;  v,3759 

Improvementof _.     ..   _ i,528;  t,3681 

Tyaskin  (Wetipquin)  Creek.  Md.  examination  and  survey 1,231;  11,1681.1688 

U. 

Union  Lake,  Wash. ,  improvement  of  waterway  via i,  684;  vi,  4483 

Union  Railroad  Company,  bridge  of i,697 

Union  River,  Me.,  improvement  of i,49;  n,  1081 

United  States  Engineer  School,  Fort  Totten,  N.  Y i,36,38, 1047 

Upper  New  York  Bay,  N.  Y.    See  New  York  Harbor. 

Urbana  Creek,  Va.,  improvement  of i, 245;  ii,  1717 

Use  of  public  structures  by  private  parties i,  40;  ym,  5085 

Y. 

Van  Cleaf,  G.  TV,  (schooner) ,  removal  of  wreck  of i,  187;  n,  1517 

Vermilion  Bayou,  La.,  improvement  of  channel,  bay,  and  passes..  i,373;  iu,2262 
Vessels.    See  Dredge  and  Snag  boats,  Steamboats,  and  Wrecks. 

Vicksburg  Harbor,  Miss. ,  improvement  of i,  408:  rv,  2534 

Vicksburg  (schooner) ,  removal  of  wreck  of i,  62;  ii,  1100 

Vjciory  (canal  boat),  removal  of  wreck  of 1,206;  u,  1589 

Vidalia  Harbor,  La.  (see  Mississippi  River  Commission) i,  694;  vn,  4535 

Vinalhaven ,  Me. ,  improvement  of  Carvers  Harbor i,  56;  n,  1093 

Vineyard  Haven,  Mass.: 

Examin  tion  for  harbor  of  refuge. 1,111;  n,1389 

Improvementof  harbor  at 1,96;  ii,1240 

Removal  of  wrecks . _ 1,110;  If,  1381 

Vineyard  Sound,  Mass. ,  removal  of  wreck  in  Tarpaulin  Cove 1, 110;  li,  1381 

Volusia  Bar,  St.  Johns  River,  Fla. ,  improvement  of i,  810;  m,  1978 
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W. 

Wabash  River,  Ind.  and  m.: 

Improvement  above  Vincennes,  Ind i,  508;  v,  3497 

Improvement  below  Yincennes, Ind i,507;  v,8497 

Operating  and  care  of  Grand  Rapids  Lock  and  Dam i,  508;  v,  3498 

Waccamaw  River,  N.  C.  and  S.  C. ,  improvement  of    i,  277;  in,  1841 

Wadsworth,  Fort,  N.  Y.,  defenses  at.    See  New  York  Harbor. 

Wagners    Landing,    Mississippi    River,    111.,    examination    and    sur- 
vey  1,430;  IV, 2667,2669 

Wahkiakum  County,  Wash.,  bridgeof i,699 

Wakefield,     Va.,    monument     and    wharf    at    Bridge    Creek    Land- 
ing   1,711;  VIII,  5227, 5266 

Walden  Slough,  San  Joaauin  River,  Cal.,  examination  for  closure  of i,  634 

Wallabout  Channel,  N.  Y. ,  improvement  of i,  156;  ii,  1413 

Walls,  sea i,  11,35 

Walnut  Grove,  CaL,  bridge  across  G^orgiana  Slough,  Sacramento  River.      i,  699 

WappooCut,  S.  C,  improvement  of 1.289;  m,1872 

War  maps 1,718,721;  vni,5445 

Warrior  River,  Ala. : 

Examinationfor  Locksand  Dams  Nos.  1,  2,  and3. i,860 

Improvement  above  Tuscaloosa 1,346;  iii,2167 

Improvement  below  Tuscaloosa i,346;  in,  2177 

Operating  and  care  of  locks  and  dams  above  Tuscaloosa    i,  346;  in,  2171 

Warroad  Harbor  and  River,  Minn.: 

Examination  of 1,443 

Improvement  of  bar  at  mouth  of  river i,440;  iv,2820 

Warwick  River,  Md.,  improvement  of i,222;  ii,  1650 

Washakie,  Fort,  Wyo.,  road  to  Buffalo  Fork,  Snake  River i,721;  viu,5458 

Washington,  D.  C: 

Aqueduct  Bridge, repair  of i,703;  vin,5123 

Aqueduct,  filtration  plant i,709;  vni,5224 

Aqueduct,  increasing  water  supply i,  707;  vui,  5208 

Aqueduct,  investigating  water  supply i,  709;  viii,  5224 

Aqueduct,  maintenance  and  repair i,  705;  viii,  5193 

Aqueduct  Tunnel  and  Howard  University  Reservoir i,  707;  vin,  5208 

Defenses  of 1,6,22,876 

Improvement  of  Potomac  River  at i,234;  ii,1702 

Improvement  of  Potomac  River  below _.  1,238;  n,1706 

Long  Bridge,  across  Potomac  River,  rebuilding  of ,  i,  236;  n,  1702 

Memorial  bridge  and   boulevard  to  connect  with  Mount  Vernon, 

Va 1,43,704;  vin,  5125 

Public  buildings  and  grounds  and  Washington  Monument  ..  i,710;  Tin,  5227 

Washington,  George: 

Memorial  bridge  and  boulevard  to  connect  Washington,  D.Cwith 

tomb  of , at  Mount  Vernon,  Va 1,43,704;  vin, 5125 

Monument  to,  at  Wakefield,  Va i,711;  vin,  5227. 5266 

Monument  to,  at  Washington,  D.C i,  710;  vin,  5227, 5233 

Washington    Lake,    Wash.,    improvement    of    waterway    to    Puget 

Sound 1,684;  VI,  4488 

Washita  River.  Ark,  and  La.    See  Ouachita. 

Wateree  River,  S.C,  improvement  of i,284;  in,  1860 

Water  hyacintU: 

Removal  of , from  Florida  waters 1,315;  in,  1985 

Removal  of ,  from  Louisiana  waters i,377;  in,2270 

Water-level  observations: 

Columbia  River,  Oreg.  and  Wash 1,675;  vi,4368 

Mississippi  River  and  tributaries i,412;  rv,2540 

Mississippi  River  at  St.  Paul,  Minn i,441:  iv,2821 

Northern  and  Northwestern  Lakes 1,715;  vin,  5319, 5402 

Waters,  navigable.    See  Bridges,  Rivers  and  harbors,  and  Wrecks. 

Waterways  (see  also  Canals) : 

Beaufort,  N.  C,  toNewbem i,270;  in,  1806 

Beaufort,  N.C.,  to  New  River i, 271;  ni,  1810 

Charleston  to  Beaufort,  S.  C,  sunken  logs i, 291;  in,  1876 

Charleston  Harbor,  S.  C,  to  Alligator  Creek  or  River i,  292;  in,  1908 

Chincote^gue  Bay,  Va. ,  to  Delaware  Bay,  Del i,  217;  n,  1642 

Esther ville-:Minim   Creek    Canal,    S.    C,   to   Alligator    Creek    or 

River i,291;  in,1894,1897 

€^alve8ton  to  Houston,  Tex , i,386;  iv, 2325, 2327, 2830 
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Waterways— Continned. 

Illinois  and  Des  Plaines  rivers,  IlL ,  to  Lake  Michigan i,  549;  v,  38eS 

Keweenaw  Bay  to  Lake  Snperior,  Mich 1,517,518;  v,35d8 

Kissimmee  River,  Fla.,  to  Gnlf  of  Mexico 1,^7 

Norfolk,  Va.,  to  Albemarle  Sound,  N.  C,  via  Cnrritnck  Sound,  i,  362;  ii,  1778 
Norfolk,  Va. ,  to  sounds  of  North  Carolina,  via  Pasquotank  River,  i,  361 ;  u,  177S 

Puget  Sound  to  lakes  Union  and  Washington i,684;  vi,4483 

Puntarasa,  Fla. ,  to  Charlotte  Harbor i,327;  01,2041,2043 

Sarasota  Bay,  Fla.,  to  Lemon  Bay i, 327;  01,3054,^)60 

Savannah,  Ga.,  to  Beaufort,  S.  C I,3a2;  in,  191:3 

Savannah,  G«.,  to  Femandina,  Fla....   i,303;  in,  ia>3 

Shreveport,  La.,  to  Jefferson,  Tex.  (see  Cypress  Bayou) i,  401;  iv,  2.502 

South  Jdills,  N.  C,  to  and  including  Beaufort  and  Ocraooke  inlets,  i,  365, 277 

Superior  Lake  to  Mississippi  River i,521;  v. 3613 

Wa^«on,ira<t€  (canal  boat),  removal  of  wreck  of i,187;  u,  1516 

Waukegan  Harbor,  111. : 

Examination  and  survey i,  539;  v.  8769, 3772 

Improvement  of 1,535;  v,3709 

Weetee  Lake,  S.  C,  examination  and  survey i,  291 ;  in,  1903. 1905 

West  Boston  Bridge,  across  Charles  River,  Mass.,  to  Cambridge i.  697 

Westchester   Creek,  N.    Y.,  examination,  plan,  and  estimate  for  im- 
provement   1,160;  11,1430,1433 

Western  Branch,  Elizabeth  River,  Va. ,  improvement  of i,  256;  n,  1765 

West  Fork  River,  W.  Va.,  survey  of i,466;  v,3267 

West   Galveston  Bay,  Tex.,  improvement  of   channel  and  mouths  of 

adjacent  streams 1,389,391;  iv,2831,3334 

Weetport  Harbor,  Conn.,  improvement  of i,131;  n,1342 

Westport  Harbor,  Mass.  («eeWestport  Point) i,lll;  n,1298 

Weetport  Point  Harbor,  Mass.,  examination  of i.  Ill ;  u,  1298 

West  River, New  Haven,  Conn.,  bridge  across,  at  Kimberly  avenue i,  702 

Wetipquin  Creek,  Md. ,  examination  and  survey i,  231 ;  n,  1681 ,  1683 

Weymouth  River,  Mass.,  improvement  of i,  86;  ii,  1204 

Whai-ves,  public,  occupancy  of,  by  private  parties i,  40;  nn,  5085 

White  Lake  Harbor,  Mich.,  improvement  of i,560;  v.  3909 

White  River,  Ark.: 

Gauging  («ee  Mississippi  River) i,412;  iv,2o40 

Improvement  by  open-channel  work  _ i,  418;  iv,  2592 

Improvement  of  Buffalo  Fork i,420;  iv,2601 

Improvement  of  upper  river  by  locks  and  dams i,  419;  iv,  2596 

White  River,  Ind.,  improvement  of i,509;  v,3500 

Whitney,  W,  M,  (steamboat) ,  removal  of  wreck  of 1. 187;  ii,  1516 

Wickford  Harbor,  R.  I.,  improvement  of i,104;  II.1261 

Wicomico  River,  eastern  shore  of  Maryland,  improvement  of i,  226;  n,  1655 

Willamette  Falls  and  River,  Oreg. : 

Examination  and  survey  for  acquisition  of  canal  and  locks  at  the 

falls 1,675;  vi, 4368, 4374 

Examination  and  survey  of  river  below  Portland i,  676;  vi,  4416, 4418 

Harbor  lines  in  river  at  Portland i,40;  vi,4456 

Improvement  of  river  above  Portland i,667;  ti,4347 

Improvement  of  river  below  Portland i,669;  vi,4353 

Willapa  River  and  Harbor,  Wash. ,  improvement  of i,  676:  vi,  4463 

TFi7tord,^.C.  (schooner), removal  of  wreck  of 1,110;  n,1381 

Willets  Point,  N.Y.: 

Battalion  of  Engineers 1,36.1050 

Engineer  Depot 1,37,1053 

Engineer  School 1,36,1047 

Fort  Totten,  post  of 1,36,1045 

Williams,  Castle,  Governors  IsUmd,  N.  Y.,  removal  of  wreck  below,  i,  166;  n,  1473 
Wilmington,  CaL: 

Construction  of  deep-water  harbor  in  San  Pedro  Bay i,  621;  vi,  4187 

Examination  and  survey  of  San  Pedro  inner  harbor i,  634;  vi,  4194, 4199 

Improvement  of  inner  harbor i,622;  vi,4191 

Wilmington,  Del.,  improvement  of  harbor 1,208;  u,1696 

Wilmington,  N.  C: 

Defenses  of. _.. 1,6,11,12,23,897 

Examination  of  Cape  Fear  River  at  and  above i,  277 

Improvement  of  Cape  Fear  River  above i,  274;  in.  1816 

Improvement  of  Cape  Fear  River  at  and  below i,  274;  in,  1818 

Wilson  Harbor,  N.Y.,  improvement  of 1,612;  vi.4161 
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Wilson,  Point,  San  Pablo  Bay,  Cal.,  examination,  plan,  and  edlmate  for 

improvement  of  channel  off -..   i,634;  vi, 4258, 4260 

Winnebago  Lake,  Wis.  {seeFox  River) ...  i,536;  v,8712 

Winnibigoshish  Lake.  Minn.: 

CJonstmction  of  reservoir i,  435 ;  iv,  2786 

Operation  and  care  of  reservoir _  .  i,437;  iv,2800 

Survey  of  flo wage  lines  of  reservoir i,  443 

Winthrop  Harbor,  Mass. ,  examination  of i,  93;  ii,  1219 

WinyahBay,S.C.,  improvement  of i,281;  iii,1851 

Wisconsin  Entrance,  W  is.  (see  Duluth  Harbor) i,  514;  v,  3554 

Witch  Rook,  Portland  Harbor,  Me. ,  examination  at i,  64 

Withlacoochee  River,  Fla. ,  improvement  of i,  324;  m,  2029 

Wolf  River,  Tenn.    See  Memphis  Harbor. 

Wolf  (Ahnapee)  River,  Wis.  (see  Ahnapee  Harbor) i,527;  v,3674 

Woodbridge  Creek,  N.  J.,  examination  and  survey i,  188;  ii,  1552, 1554 

Woods  Hole  Channel,  Mass.,  improvement  of i,  97;  n,  1242 

Wrecks,  etc.,  removal  of , i,  40 

Baltimore  Harbor  (Patapsco  River),  Md i,234;  ii,1693 

BamegatLight,N.J.,oflf. ii,1588 

Bath,  Me v ^^2;  ii,1100 

Beaufort  River,  S. C.  (boat  iS^Ye) i,290;  in,  1875 

Beaufort  to  Charleston, S.C, inland  passage 1,291;  m,1876 

Billing8port,N.J.,below i,206:  ii,1589 

Black  River,  Ark 1,424;  iv,2613 

Cambridge  Harbor,  Md i,229;  ii,  1660 

Charleston  to  Beaufort, S.C, inland  passage i,291;  iii,1876 

Chatham  New  Harbor,  Mass _. i,93;  ii,1218 

Chesapeake  Bay 1,234,264;  n,  1693,1783 

Chester  Creek,  Pa .._.   i,206;  ii,1589 

Choptank  River  (Cambridge  Harbor),  Md i,229;  ii,1660 

Cleveland  Harbor,  Ohio i,603;  vi,4096 

Columbia  River,  Oreg. ,  below  Tongue  Point i,  670;  vi,  4360 

Deals  Island,  Md i,229;  ii,1661 

Delaware  Bay  and  River i,206;  ii,1587 

Dennis  Creek,  N.J 1,206;  11,1589 

East  River,  N.  Y ii,1422 

Elgin,  Ark 1,424;  iv,2613 

Elizabeth  River,  Va i,264;  11,1783,1784 

ErieLake I,603;  vi, 4094, 4095, 4096 

Flynns  Knoll,  near  entrance  to  New  York  Harbor,  N.  Y i,  166;  u,  1472 

Frankfort,  Me i,62;  ii,1100 

Galveston  Harbor,  Tex i,394;  iv,2341 

Hampton  Creek,  Va     i,  264;  ii,  1784 

Harlem  River,  N.  Y i,159;  n,1421 

Hudson  River,  N.  Y i,187;  11,1516,1517 

Hud8on,N.  Y i,187;  ii,1516 

James  River,  Va i,254;  ii,1738 

Judsonia,Ark * i,424;  iv,2613 

Kennebec  River, Me i,62;  ii,1100 

Keyport  Harbor,  N.  J i,187;  ii,1517 

Little  Creek,  Del 1,229;  u,  1660 

Little  Red  River,  Ark i,424;  iv,2613 

LonglslandSound,  off  Port  Chester,  N.Y i,159;  ii,1421 

Lynn  Harbor,  Mass I,77;  ii,1169 

Manokin  River,  Md i,229;  ii,1661 

Marsh  River,  Me i,62;  n,1100 

Mattawoman  Shoal,  Potomac  River i,254;  ii,1739 

Maumee  Bay,  Ohio i,603;  vi,4095 

Maurice  River,  N.J .._  i,206;  ii,  1589 

Michigan  City  Harbor,  Ind i,568;  v,3933 

Mississippi  River,  above  Missouri  Riyer i,431;  iv,2679 

Mississippi  River,  below  Missouri  River i,  425;  iv,  2621 

Mobile  River,  Ala.,  at  Mobile 1,359;  m,2223 

Mott  Haven,  New  York,  N.  Y i,159;  ii,1421 

NewarkBay,N.J i,187;  ii,1516 

New  Baltimore,  N.  Y i,187;  ii,1516 

New  York  Harbor,  N.  Y.     (See  New  York  Harbor. ) 

Norfolk  Harbor,  Va 1,264;  ii,1783,1784 
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Wrecks,  etc ,  removal  of— Continned. 

Ohio  River 1,472;  v,3129 

Pascagoula Harbor, Miss i,859;  ni,2223 

Patapsco  River,  Md i,234;  n,1693 

Philadelphia, Pa i,206;  u,  1588, 1589 

Pooles  Island,  Chesapeake  Bay, Md i,234;  n,lG03 

Port  Chester  Harbor,  N.Y 1,159;  n,1421 

Port  Clinton  Harbor, Ohio 1,608;  vi,4096 

Port  Royal  (Beaufort)  Biver,S.C.  (ho&t  Sprite) 1,290;  lu,  1875 

Potomac  River 1,254;  n,1739 

Provincetown  Harbor,  Mass i,93;  n,1219 

Pnltneyville  Harbor,  N.  Y 1,619;  vi,4180 

Raritan  Bay,  N.  J i,  187;  n,  1516, 1517 

Richmond,  Va   1,254;  li,  1738 

Sabine  Pass,  Tex 1,883;  in,2283 

St.  Joseph  Harbor,  Mich 1,568;  v,8933 

Sandusky  Harbor,  Ohio 1,603;  vi,4094 

Savannah  Harbor  and  River,  Gkt 1,306;  iii,1961 

Schuylkill  River,  Pa i,206;  n,  1588, 1589 

43eabright,  N.  J , n,1516 

Seal  Harbor,  Me I,62;  n.llOO 

Southern  Branch,  Elizabeth  River,  Va i,264;  ii,17^ 

Tampa  Bay,  Fla 1,326;  m,2033 

Tangier  Sound,  at  Deals  Island,  Md 1,229;  ii,1661 

Tarpaulin  Cove,  Mass 1.110;  n,1281 

Toledo  Harbor  (Maumee  Bav),  Ohio i, 603;  vi, 4095 

Vineyard  Haven  Harbor  and  Sound,  Mass i,110;  ii,1281 

Yankee  Point,  Schuylkill  River,  Pa 1,206;  u,1589 


Yamhill  River,  Oreg., improvement  of 1,667;  vi,4347 

Yankee  Point,  Schuylkill  River.  Pa.,  removal  of  wreck 1,206;  ii,  1589 

Yankton,  S.  Dak.  (see  Missouri  River) i,444;  iv,2859 

Yaquina  Bay,  Oreg. : 

Examination  of i,649;  vi,4293 

Improvement  of 1,646;  vi,4291 

Yazoo  River,  Miss.: 

Improvement  above  month i,407;  iv,25l9 

Improvement  of  mouth,  including  Vicksburg  Harbor i,  408;  iv,  2524 

Yellowstone  National  Park,  improvement  of i,  716;  vm,  5403 

Yellowstone  River,  Mont,  and  ^.  Dak. ,  improvement  of i,  450 

York  River,  Va.,  improvement  of i,247;  n,1721 

Youghiogheny  River, Pa.,  examination,  plan,  and  estimate  for  improve- 
ment      1,486;  V,  ®88 

Yuba  River,  Cal.  {see  Sacramento  River  and  California  Debris  Commis- 
sion)   - 1,628,696;  VI, 4227;  viii,5007 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


PI 


%  •  ♦ 


Digitized  by  VjOOQlC 


-  -."     ■  ^  *; 


Digitized  by  VjOOQIC 


f 


# 


^      "V 


^«^'.^5)d: 


m'^^ 


;*>■ 


